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qraham (H ), Aaphaltn and Allied Subutances their 
Oiturrenoe, Mode* of Production Ubos m the Arts 
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_jk«iley' (Archdeacon) The C»ypsy Problem, 246 
^olnitrMtnn (A 8 E ) A Curious Atmospheric Ph*no 
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par W E Van Wijk Le Nombre d Or (Rctiew) 461 
' >1 (Miss Violet) Pyrenean Festivals Calendar 
pustoms. Music and Magic Drama and Dance 
toeinewi), 776 

b (H ) Vonation of Cosmic Bays with Tune, 622 
■ton (Very Rev Dr C A ) elected president of the 
ftoiversi^ of Durham Philosoph cal Society 
C(Dr Clifford), Psychiatry 
Jifoint of View {Remew), 63 
]E P ), awarded the Chester Beatty scholarship in 
' ' " London University, 846 

), [Pre f C L A Schmidt and] Funda 
Biochcinutry, with Laboratory Expen 
W (Rstnete) 1017 

of H 8 ), Time and Probability, 364 
P(Dr 3 V), Low Temperature Physics 622 , and 
r D MuMier, Flow Phenomena m Liquid Hehum 
‘ 843 
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Amat (M ) [f Duclauv and] I Itra filters of ( raduated 
Porisity 87 

Amtnal (Dr F K J ) A Sarchnruin Zea Cross 618 
Anderson (Dr C D ) and Dr S H Neddrnnever, Meso- 
tron (Intermediate Particle) as a Name for the 
Now Particles of Intcrincdiato Moss 878 
Anderson (E M) Dynamics f Sheet Intrusion with some 
Considt I It ens cn 1 siill iig 128 SeismologK nl Data 
an 1 Voliani ity 104 I 

Andcr8H<m(K) [Pn f flu 8 m dbergand], Lltraoentrifiigal 
fxaminuti ii tf Strum frim the lA>wer Classes of 
Vertebral •» 147 

Andrade (Pr t f N da C ) Science in the Seventeenth 
Century 19 

Antevs (f ) Haiiilall and Tree t rowth in Iho Great Basui 
(Rrticw) 234 

Aoki (H ) [Prof S Kikuchi and) fhi Hectron Neutron 
Interaction 832 

ApfxlllPi f P) Aiiaivscdcs iirl cs surfaces! If nclions 
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T C C Tthaperoff Surface and Radiolugiial 
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Activity 49!) and K Wtekes Tides m the Lpper 
Atmosphere 71 

Appleyard(Dr f T S ) and A D Misener Superconduct- 
ivity of Thill f ilms of Ml rcury 474 
Applcyard (R ) Fun iamcntal Physical Strut ture 537 
A Comprthcnsice Fiuidaii rntal Llectncal Formula 
1161 
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A Chapter in the Histt ry of Botany 1470 1670 New 
Fdition (Review) 272 

Archbtid (H K ) Role of Fnictosans in Carbohydrate 
Metabolism 1083 

Art hey (O ) Chilopoda of New Zealand, 41 
Argiuid (Prof fc) tic (tod a foreign fellow of the Geo 
It g cal Hoc icty ot London 1073 
Arlcy (N ) and Dr W Heitler Neutral Particles m 
OoBinic Radiation 1 58 

Armstrong (Dr E F ) Shale Oil Industry 639 
Arnold (Dr O ) National Museum of Southern Rhodesia 
606 

Amot (Dr F L ) Band Spectrum of Helium, 580 
Arthur (W ) [Prof T M MewRobort and], Tngonometre 
Parts2 Sand 4 (Ret tew), 663 , Trigonometry Parti 
Intermecbate Trigonometry (Ret lete) 1 14S 
Ashbridge (Sir Noel) Television (Thomtui Hawkslcy 
lecture), 923 

Ashby (Prof E ), Pract leal Genetics (Reetew), 933 
Ashley Montagu (Prof M F* ) Tnmethylamme m Men- 
struouB Womer, 1121 

Aspdm (JoeeplB, memorial to work of, 1031 
Aatbury (Dr W T ), Florence O BelL Jrof E Oortei 
‘ Dr J Van, Ormondt, Optloal qttd X Raj 
it of ]h)U4)>I 
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AtWi jun (A H W ) and I*pof G Heveey Formation 
of Milk 1 1 1 Diffusion of Phosphate Ions into Blood 
Coipusolee 871 Fate of the Sulphate Radical in the 
Animal Body 0S2 

Atkins (Dr W R G ) Modified Use of the Hiemooyto 
meter for Coimting Sparse Fields, 266 

Au^er (P ) Study of large Cosmic Ray, Showers at an 
altitude of 3 500 m 1048 

Austen (late Major F E ) Bomhyll id® of Palosl ne 
(Revtew) 690 

Auwers (Arthur) centenary of the bii th of * work of 407 

V Auwors (Dr O ) Magnetisohe und elektriscl o Eigen 
sihaften le« 1 laens und h in i I og ruiigen (Rewev ) 

loin 

Ayyangar (R ) and others Gentt cs of Millet and Sorghum 
"2J M rj h logv f Sot )) sj eeies 1083 


Babe ck (E B) an I C L Stelbns jm The Genus 
Youngia (Renew) 1068 

Baoharach (A L ) B ological Assay of ViUmm E 35 
Dosage and Response in Vitamin F rreatinent 075 
Baden Powell (D F W ) [J Ho 1 Moir and) A Palteo 
lithio Industry from the Cromtr District 012 
Baekeland (Dr L A ) Science and In liistry (MosscI 
memorial lecture) 203 

Bagnold (Major R A ) ( raux Structure of Sand Dunes 
and its Relation to their Water Content 403 
Bahl (Dr K N ) granted a doct rate I y Oxf rd Univor 
s ty 880 

Baildon (F ) appomted aa« stant lecturer n mechanical 
engineering in Sheffield Umversity 706 
Bailey (C R ) conferment upon of the title of reader by 
London Uniiersity 1170 

Ba ley (Prof E B ) Intomat nal C operation n 
Geology (Remew) 972 
Bailey (J F ) [death] 906 

Bailey (8 H ) International Studies n Modem Fducation 
(Remew) I 

Bailey (Prof V A ) Generation of Aurorae by Moans of 
Radio Waves 613 und Prol J M Soroervill 
lonorohere Radio Waves 1126 
Baird ( J t ) Development of Television 887 
Bakken (Ruth) and Ellen Gle litsch Lead Uranium 
Thorium Ratio in Cleveite 481 
Balozet (L ) Adsorption of the Virus of Sheep Rot by 
Aluminium Hydroxide 627 

Banorjeo (S ) [Prof K 8 Kr shnan and] Magneto 
Anisotropies and the Valencies f Paramagnet c 
Atoms m Crystals 717 

Banga (I ) P Philippot and Prof A Szent ( yopgyi 
Dioxymaleio Aoia Oxidase 874 
Bannister (F A ) appomted kputy keewr n the Mmeral 
ogy Department of the British Museum (Natural 
Hist ry) 1156 

Barber (D R ) Sky Darkening Associated with a Severe 
Thunderstorm 369 

Barber (Dr M A ) presented with the Mary Kurgsloy 
medal 988 

Barclay (R 8 ) and Dr W O Kennack Diagonal Law 
of Birthrate Decime 41 
Barclay (W R ) (ob tuary article] 662 
Baroroft (Sir Joseph) appomted a member of the Agr 
cultural Research Council, 32 
Barger (E ) Results of the recent Arclueologioal Expe 
ditKfti to Swat and Afghanistan m relation to the 
Present Position of Indian Studies m this Country 
1046 


Barnes (Dr B ) [Dame H C I Owynne Vau^iai 
The Stmoture and Development of me 
Second edition (Remew) 66 
Barnett (Dr E de Barry) appomted head of the coi 
chemistry departments of the Sir John Cass To 
Institute 473 

Barnwell (Capt h 8 ) [death] 282 
Baron (J ) and P Laifilte Infiammation of 1 
Propyl Ether 47 
Barr (Sir James) [death] 980 

Barrett (A M ) appomted demonstrator in patliol 
Cambnd^ University 926 
Barrett (Sir James) Reminiscencos of 244 
Borne (Miss M M O ) Vitamm F Deficiency 
Suckling Rat 799 

Bomllon (Prof E G ) elected a member of tEs 
of geography and navigation of the Pans Ac 
of Sciences 206 

Barrow (R P ) Ultra Violet Band System in 
Monoselemde 434 Ultra Violet Band Syst 
Sihcon Monotellundo 636 
Bortleft (Prof F C) Prof W lliam McDougoll IK 
Barua(P K) [W Wight and] loxicityof Mercury A 
to Insects 764 

Barve (P M ) [B N D sai Y 8 Paranjpo ani] C< 
Vanadium Pentoxide 1091 
Bashford (Sir Henry) appomted a member of the Ind 
Health Research Boar 1 of the Medical R« 
Council 714 

Bast lo (W A ) N R Treiuier and 1 J R ebt I 
tion of Vitamm B 1084 

Basu (Capt R N ) Blood Groups among the Khas 
Bateman (H ) Rayleigh Waves 587 
Bateman (J B ) and Dr I A ( hambers Rig 
Protem 1 lima and the Pr ixerties of the Pore 
Curves 1168 

Bateson (R G ) Timber Drying and the Bohavi 
Seasoned Timber in L se (Review) 231 Hum 
Brtish Isles 1123 ^ 

Bauer (D J ) re elected Mukasl r beter stude 
physioloBy OanTtbrlclge University 264 ele 
fellow of Trinity Ckillege Cambridge 766 
Daumgardt (L ) Determination of the Adiabatio 1 
of Plasticity 686 

Bawden (P C ) and N W Pine Aggregation of P 
Tobacco Mosaic Virus 842 
Baxenden (J ) PSectno Lmes of Porco 166 
Bay (Prof Z ) appomtod professor of atomic phyi 
the Institute for Atoinio Physios of the 
Hungarian University 362 
Beadnell (Surg Admiral C M ) Dictionary of 8ci 
ferms as Used m the Various Sviences (Reme/u 
Beaglehole (Ernest and Peagl) People and Oulh 
Pukapuka 216 \ 

Beall (D ) and Prof T Reiehstem Isolat on ol 
geaterone and AUopregnanolono from the Ac 

479 

Bear (Dr 1 E ) Theory and Practioo in the I 
PWadizers Second edition (Remew) 668 
Beattie^^ J ) [Prof W I® Gros Clark Dr G Ru 
N H Dott and] The Hypothalamus Moi^holi 
I^IIUltlonal Cluucal and burgioal Aspects (Reviei 
Beck ((>)nrad) The Mioroscope Theory and Pr 
(Review) 064 

Beck (O), and W Nowacki Compounds of Di 
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r* Dr J Van Ormondt euid] Optical and X Ray 
L Examination and Direct Meaeurement of Built^p 
' Protein Film* 33 / 

|Bell (Prof R J T ) Co ordinate Solid Ocometry (Jfedfeui) 


Benhim (W fc ) Waves Associated with MoviALoj^ 
' pusclee 160 

^njamin (Prof A C ) An Introduction (p the Philo 
J Bophy of Science {Reviuv) 413 

flenndorf (H ) and E Rumpf Badly Conductmg Surface 
I Layers on apparently Clean Metals an 1 their efiict 


I on the Conation, of Sensiti 
Wiett (C WltNind H £ V 
* Beet Cu<ly top Virus, 316 


r nnett (Prof G M ) admitted a f How f Queen Mary 
College 1060 and Dr P V Youle By products m 
Aromatic Nitration 366 

Benz (F ) [Dr M Hartmann and] Sugar Content of the 
Hormones of the Pituitary Anterior Lobe and of the 
Gonadotropic Hormone from Frognancy Urine 115 
iW 5 ) and K Men U Issohn Photograph c Sens 
tivity at Low Temperatures 11 if 
BergelOr F) A Jacob Dr A K TiddanlT S Work 
Vitamin F Synthesis of a Tocopherol 36 
Berger (Prof C A ) Cidology of Metainorphos s m the 
CuheinsB 117 

Bergh (F ) Dr O M Henriques an 1 C G Wolffbrandt 
Prague Sero Reactions for Cancer 212 
Bergmann (Dr h ) and Prof R Samuel Mechanism of 
the Primary Photodissooiation Processes of Orgamo 
Molecules 919 and Y Hirshberg Phot chemistry 
of A* Cholestenonc 1037 

Bergmann (L ) Ei^riments with Supcrsonics 263 
. Bergstrand (Prof COP) elected a corrupondant f the 
* Paris Academy of Sciences 473 

Bcnnger (Dr C C ) Geologisches Worterbuch Erkl&rung 
der geologischen FewhausdrUcko {Revteu!) 662 
B mal (Prof J D ) I Fankuchen and D P Riley 
Structure of the Crystals of Tomat Bushy Stimt 
^ Virus Preparati n* 1076 

njQemard (R ) Enhancement of the Sodium D T nes m the 
^ Twilight Sky I ight 104 
Bemth (O ) [Dr H Dam J < li nl P Hagens and], 

‘ Aati Encephalomalacia \ot v ty of // o T opherol 
1157 

Bcmdge (F R ) appointed assistant n research m 
radiology (diamostic) in Cambridge Lmversitjr 766 
-Berry (A J ) Qualitative Inorgamc Analysis {Review) 06 
Most (Prof C ) Insulin and Diabetes the Present 
« Position (Stephen Paget memorial lecture) 436 
vltbfdey (Dr W F) and J Harnett The Cultivation of 
V Muuuootns Second olition {Revtew) 410 
Bows (Prof J W ) [death] 986 [obituary art ole] 1060 
Beynon (J H ) Prof I M Heilbron an I Dr F 8 Spring 
Structure of the Triterpenes 434 
Beynon (W J G ) [R Naismith and] Bright Solar 
Eruptions and the Ionosphere 260 
BiUunona (M C ) [Prof W H Poarsall and] Protem 
Synthesis in Detached Leaves 120 
BiUson (H G ) [death] 866 

Binme (W J IS ) Science and Engmeer ng in Ancient 
Tunes 8S2 

Birch (T T C ) New Zealand Forest Fungi 840 
Bird (Prof R M ) [death] 104 

Biricet Smith (Dr K ) and Dr Frederica de Laguna The 
Eyak Indians of the Copper Rivir Delta Alaska 830 
JBirkofw (L ) [R Kuhn ami] Mechanism of Mutarotation 

iButse (£ A B ) [Dr H W Melville and] Photof hemistry 
of Amamuai 1080 

(Col 0 ) bequest to the Royal Society of Medicine 33 
nBoh (J ), [A Om^ien and] Active Alumimum obtamed 
jt hy Igneous E^trolysis 647 

P M S) High Altitude Cosmic Radiation. 
OWl Vdr^er evidence for the Radioactive Decay 
I of UeeOtMns, 992 , 

"Bk^kman (V HiW [H Diekson and] Absorption of Ge« 
^^Uet hi Wood Vessels 42 


n of the Feulgen Method to the Stu ty of Viruses, 
larietta) Pj^tog^phio Tracks from Cosmic Rays, 


Blinks (I?*lf )^ii 1 R ^ Titiio Course of Photo 

synthesisj^ shown Glass Electrode with 

Anomal^ m the Acidi^^ Thangee Time Course < f 
PhotoHynth HiH as shown by a Hap d F lectrode 
Method for Oxygen 1133 

Bloch (Milo Franco) Constitution of the Thioacids 180 

Blondpl(A) [death) 1007 

Blumonthal (Pr f I M ) Distance Goometr es 1003 

Blumenthal (M ) Action f Water Vapour on Amal 
gamated Alumimum 1040 

Bo hedski (1 A ) FnictiOcatioii Cones of Sigillanans and 
their m do of Insertion cn the Trunks 1049 

Boerhaave (Herman) two hundredth anniversary of the 
death of work of 604 

Boett ger (F C ) A Sii pie Respirometer for Small 
Aiumals lol 

Bohr (Prof N ) award© I the C j 1 y medal of the Royal 
Society 8t j f resent t I w (h the C piny medal f 
the Royal Soc ety work of 1044 and others 
Nuclear Physics 520 

Bok (Prof B J ) Distr hut on of the Stars in Space 31 

Bolam (Dr T R ) Phys cal t homistrv of Textile Materials 
(Revti'w) 94 

Bonacma (L C W ) T irner s Portrayal of the Weather, 
947 

Bond (Dr O ) F xoretion from Leguminous Boot Nodules 


Bone (Prof W A ) [obituary article] 62 

Bonner (J ) and F R Buohinan Syntheses carr ed out 
tn vtvo by Isolated Pea RooU ( 1 ) 1134 

Bonser (O M ) [Dr J M Robson and] Production of 
Mammary Care nomas in Mice f a Susceptible 
Stram by the Synthetic Oistrogen Triphenyl 
Fthylene 836 

Bordet (Prof J ) presented w th the Gran 1 Cross of the 
Leg on c f Honour 1033 

Borer (O ) Reclamation of Tidal Lands 366 

Bormg (E O ) H Ltmgfeld, H P Weld and oollabora 
tors A Manual of Psychological F xpenments 
(Ret tew) 498 

Borocoo (A ) Actic n of Ultra V olet Bays on Mercury 
FNilmmate 491 

Botley (Miss C M ) The Air and its Mysteries, (Rseiew), 
375 

Bourgeois (R ) Daily Explorati n of the Atmosphere by 
^to tondet its Development on I,and and on Sea, 
887 

Bourne fDr O ) [Dr S Ziickermnn D Lewes and]. 
Cyclical Changes in the Adrenal Glands of Spayed 
FUle 754 

Boutry (Prof O A ) Contacts of Science with Social 
Problems 432 

Boutry (O A) and R Zouckermann Use of Dry [Copper- 
Copper Oxide] Rectifier for the Production of Con 
tmuouB High lension [Current] 767 

Bowden (Dr F P ) award to from the Beilby Memorial 
Fund work of 1072 and T P Hiuhcs Friction 
of Clean Metals and the influen o of Surface Films 


Bowden (Dr 8 T ) Free Radical Termmology, 879 
A Modified Phase Rule Ec^lon, 968 
Bowen (E J ) Fluorescence of ^bds, 1081 
Bowen (Prof I 8 ) and Dr R Minkow^i Efleot of 
Collisions on the Intensities of Nebular Line* 1079 
Bower (Prof F O ) Sixty Years of Botany m Britain 
(1876-1986) Impressions of an Eye Wita^(N»«*ii>), 
61 awarded the Darwm medal of the Soo(etf< 
865 preoented with the Daiwin medal of the Royid 
Sot lety work of 1046 

Bowman Manifold (M ) and P HwNiooll, Electiafytie 
Field Plottmg Trou^ for Cifcularly SyminwM 
Systems 39 • » ^ 
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Boycott (Prof A E ) [obituary article] 13 
Boyd (Dr J D ) appointed profesaor of anatomy at the 
London Hospital Medical O jUeffe 46 
Boyd (Lt Col J S K ) Typhoid Paratyphoid Vaccina 
tion m the Br t sh Array 381 
Bozzano (E ) translated by Isabel Emerson Discamate 
Influence in Human Life a Review of the Case for 
Spirit Intervention (Jlevtew) 376 
Bradford (Dr S C ) International Federation for Docu 
mentation Conference at Oxford and London 678 
Bradley (Dr A J ) appointed assistant direct of research 
in rystalloifraphy in Cambridge University 46 on 
ferment up n of the dogn f M A I y Cambr dge 
Iniversitj 1047 

Bradley (W H ) and J F Pipper Gm Possibilities m 
New York State 677 

Bragg (Sir \\ ill am) elected a f r ign associate of the 
Paris Aialemy of Sciences 110 249 Relation <f 

Science t In lust ry, 36 j reelected pros dent of 
the Royal Society 906 Molecular Basis of the 
Strength f Materials (An Irew Laing lecture) 910 
Publicat nofs 1 ntifi Research 1028 
Bramhall (F H ) Alaska Earthquake of July 22 1937 
172 

Bransby (Dr I H ) Relationship botwien HousehoH 
Income on 1 tool I XJH I liluie 1162 
Braunholtz (Dr W T K ) an 1 others Coal Treatment 
and Util zati n 1129 
Bray (O K R ) Binocular Illusion 939 
Bray (R J ) awarded a postgraduate studentship of 
London Lniv rsity 179 

Brdi3ka (Dr R ) The Polarographic Sero Reaction for 
Cancer 617 

Breuil (Abb6) elected a member of the AcadAmie des 
Inscriptions et Belles Lettres 244 
Brewer (Dr A K ) [Dr A Lasmtzki and] Isotopic 
Constitution of Poteuisium m Normal an 1 Tumour 
Tissue 538 

Bndges (Dr C H) Future of Geneti s 178 
Bnll (R ) Surface Films on Water 262 
Brillouin (M ) Inevitable Instability of a Heavy Liqui 1 
which rotates without Relative Movement with a 
Solid Nucleus which it surrounds ItXtO 
Brmlunan (Dr R ) and J H P Junxis Oxygen Trans 
port with Fully Reduced Arterial Htemoglobin in the 
Human Being 115 

Broad (Prof C D ) Examination of McTaggarts Philo 
Bophy V I 2 Parts 1 and 2 (Ret leu) 665 Serial sm 
an 1 Immortal ty ( Ret le a ) 1 0 >2 
Brockwsy (L O ) T^e Iluorino Molecule 260 
Broda (Dr E ) Limited and Unlimited Swellmg of High 
Molecular Substances 116 

Brode (R B ) [D R Corson and] Specihc Ionization of 
Cosmic Ray Particles 81 

Broersma (G ) [J J Brueze H van Driel L A Peletier 
and] Combustion Pressures in Spark Igmtion Engines 
798 

Broeze ( J J ) H van Dr el L A Peletier and G Broersma 
Combustion Pressures in Spark Ignition Fnpnes 798 
de Broglie (Prince Louis Victor) elected a member of the 
ysiCB Beetle n of the Royal Swedish Academy of 
lences 1037 

Broh Kahn (R H ) [T L Snyder and] Substitution of 
Cysteme for Protohsemin os the X Factor for 
Growth of H influenzas 153 

Bri^ult (S ) [Prof The Svedbera and] Splitting of the 
Hnmooyanin Molecule by Ultra Violet Light 830 
Brftnsted (Prof J N ) translated by R P Bell Physical 
Chemistry (Rw^tw) 273 

Brooks (Prof F T ) appointed a governor of the National 
Fruit and Cider I^titute 127 
Brooks (G ) Relation between Fluorescence and the 
Chenuoal Constitution of Laccol Moreoool and their 
Deri'ratives 968 

^room (Dr R ) Tbs Pleutooene Anthropoid Apes of 
South Africa 377 Further Evidence on the Structure 
of^ftouth African Pleistocene Anthropoids 867 908 
>ferou^ton (Margaret Elizabeth) awarded a postgraduate 
fravelling studentship of London University 176 


Broughton (G ) and R S Hand Viscosity of Clay SuspeL 
sions 355 

Brown (Prof A R Radolifle) presented with a Riveri 
memorial medal of the Royal Anthropological Societv 
70 

Brown (Prof E W ) [death] 243 

Brown (F ) Compilation of Statistics by Trade Associa 
tions 679 

Brown (Dr G Burniston) A Report on* Three Experi 
mental Fire Walks by Ahmed Hussain and others 67 
Brown (Prof H A ) Radio Frequency Electnoal Measure 
ments a Guide for Radi i Engmeermg Laboratory 
Instruction Second edition (Rev%eu)\ 661 
Brown (Prof N C ) Timber Induct** and Industriee 
(Revieu) 231 

Brown (Prof O E ) [Prof M Moms an I] Analytic 
ft inetry and Calculus (Ret leii') 1018 
Brown (Dr W ) Hypnosis Suggestibility and Progressive 
Relaxation 404 

Brownlie (D ) The Cruise of Cancer (Remew) 8 
Brumpt (Prof F ) presented with the Mary Kingsley 
me lal 988 

Brunei (A ) (M Molliard R Echovin and] Nitrogen 
Compositi n f Variegated Leaves 1137 * 

Bnmt (Prof D ) Weather Science for Everybody (Review) 
734 

de Bruyne (Dr N A ) The Swelling of Birch Wood 670 
Bryant (C L ) Modem Methods in School Science 
(Rettcu) 891 

Birhanan (Dr R O) onferment upon of thi title of 
reader by Lond n University 1170 
Bu hanan (Prof S ) The Doctrine of Signatures A 
Defence f Theory in Medicine (Ret »<te) 976 
Buchanan Wollaston (H J ) A Useful Statistical Test 160 
Buihman (F R ) [J Bonner an 1] Syntheses Carried out 
*n t tie by Isolated Pea Riots (1) 1134 
Buck (Prof J L ) Land Utilization m Chma 2 Vols 
and Atlas (Review) 454 

Buflle (J P ) C Tung and P Bossier A Lacustrine 
Optical Phenomenon Irisatinn of March 8 1938 
628 

B till (Prof M A) Variables Complexes (Reewtti) 1136 
Builder (Dr O ) and J D (iifchrist Conummieation 
Equipment for Vehicles 826 

Bullard (Dr E C ) and T F Oaskell Seismic Methods in 
Submarine Geol gy 916 

Sullen (Dr K E ) Composition of the Earth at a Depth 
of 500-700 km 67 1 Geocentric Distances m 
Seismology 802 

Bulliard (H ) I Grundland and A Moussa Detection of 
the Phosphorus of Supra renal Phoephatides b)i 
Radio phosphorus 969 

Bullinger (Mile E ) [J Roche and] Phosphatases of the 
Osseous System of F uhes (Selachians and Teleosteans) 
1049 

Bulloch (Prof W ) The History of Bacteriology (Heath 
Clark lectures 1936) (Review) 771 
Burchell^ P T ) Prehuitoric Potteiy in Kent 989 
Burgee8|X>r R ) [L D Galloway and] Applied Mycology 
and Baotenolo(^ (Review) 236 
Burke (B 8 ) [H M Teel R Draper and] Vitamin C in 
Pregnancy and Lactatii n 1164 
Burkitt (M C ) International Congress of Anthropological 
and Ethnological Sciences 363 The Middle Pidseo 
lithic 512 

Buroop (V C E ) awcmied a postgraduate studentship of 
London Umversity 179 

Burrow (Dr T ) Kymograph Studies of Physiological 
(Respiratory) Concomitants in Two Types of Atten 
tionM Adaptation, 166 

Burrows (Rev E ) S J [obituary article] 282 
Burton (Prof E F ) Visoosi^ of Liquid Helium II 72 
Burton (Dr M ) Fonfera of Krusadai Island 401 
Burtt (B D ) [obituary article] 196 
Burtt (E ) Irritant Exudation from a Milbpede 766 
Butcher (Dr R W ) Dr J Longwell and F T K Rente 
low Survey of the River Tees Pwt 3 177 
Butler (O C ) [Prof O F Mamaa and] Chemloal 
Studiee on the Adreno G«utal Syndrome, 400 



NAME INDEX 


Butler (Dr J A V ) Complex Odnioaia (Hevtew) 812 
Butterfield (R ) fobituaryj 986 

Buttgenbaoh (H ) Symbolization of Cryatallme Forms 627 
^Buxton (Prof P A ) British Mosquit^ (Review) 773 
Byers (Dr H R ) Synoptic and Aeronautical Meteorology 
(Rewew) 664 


Cabannes (Prof J ) Prof J Dufay and J f auz t CH 
Bands m the Night Sky hpootrim 718 CN Bands 
m the Night Sky Spectrum 75 
Cabrera (B ) Influence f Wafer on the \alu s f the 
Magnetic Constants of the Rare harths 1171 
Cahen (R ) and Mrae Andr6e Tronohon Action of Zinc 
on the CEetrogenic Kffectg of Follicul ne in the 
Ovanectomizod Rat 47 

Calder (R M) awarde 1 the (laham scholarsh p n 
path logy of Lull! n Cnivcraity 1170 
Caldwell (Dr J) 'Stripe Disease of Narciss is 441 
Califano (Prof L ) and D Kert sr lyr sinas and 
Catechol Oxidase 1016 

Callender (Sir Thomas) [ ieath] 1028 [ hifuary art le] 

1066 

Calmette (Dr A ) monument to at Nice 70 
Cameron ( Pr f A T ) A Text lx k f Bio hei stry f r 
Students of Modi me an! S en Fifth elt n 
(Review) 977 

Campbell (AH) A Lignicoluus Fungus 1124 and A 
E Vmes Leaf Absciasi n in Healthy anl Disease 1 
Leatea of Ptrea 881 

Campbell (Dr D H ) Califom an Hopati « 1124 
Campbell (Dr & A ) The Collett ei Papers of (/fewete) 691 
Campbell (J A ) [A W Henry and] Soil Organisms ant 
^d borne Pathogens 661 
Campbell (Sir Maliolin) Water Speed R«c )r I 568 
Campbell (Dr N R ) Scientific Pimmit and Personality 
(Review) 690 

Campbell (N R ) Prof F C Dodds an I W Laws n 
Oestrogenic A tiv ty of Anol A Highly Active 
Phenol isolate 1 fr ti (he By Pn ducts 1121 
Campbell (W E ) and C B Thomas Films on hmshly 
Abraded Coppef Surfaces 263 
Campbell (W G ) Prof F I Hirst and C T Y ung 
^timation of Uronio Anh>drile Residues in Poly 
saccharides 912 

Campbell (Dr \V W) fobituary art < le] 102 
CorathOodory (Prof C) Geometrische Oplik (Rev etc) 13o 
Carpenter (Dr C C ) [death] ''04 [ibituary orti los] 
636 904 

Carrillo (A ) Mox co s Resources for L vel h 1 1008 
Carver ( J C ) [Dr A S Russell and] Red iction of Ions 
of Nickel Cobalt Iron and other Metals by Zme 
Amalgam 210 

Cosimir (Dr H B G ) an 1 others Low Temperature 
Physics 922 

Caspersson (Prof T ) and Dr T Sohults Nucleic Acid 
Metabolism of the Chromosomis m Relation to Gene 
Reproduction 294 

Castellani (Sir Aldo) Climate ani Acclimatization 
Second eilition (Revteuj) 662 
Castelnuovo (Prof O ) Memone seelte (Revteu) 10)6 
Catanei (A ) [L Parrot and] Factors n the Oc uiren e 
of Epidemics if Palu lism in Algeria 1009 
Cathcart (Prof E P ) Physical Fitness 227 
Caton Thompson (Miss G ) Geology and Ariheeology of 
the Haohramaut South West Arabia Preliminary 
Notes on the Lord Wakefield Expedition 139 
ArohMologioal Investigations in the Hodhramaut 867 
Cavanaugh (Prof G W ) [death] 282 
Cave (Capt C J P ) Smoke like Swarms of the Bbrie 
qum Fly 608 Dry Crossing of the Nile 676 
Cawston (Dr F G ) Efiects of Injury on the Teeth of 
Selachii 118 Succession of Teeth in Molluscs 627 
Normal Dentition of Sharks 878 
Cayeux (L ) Problem of the Ancient Port of Tyre Studied 
m the Ll^t of Petrography 1048 
Cayley (Hue D M ) Thq Cultivated Mushroom 486 
•CAlme (L F), translated by R A Parker Mea Culpa 
and the Life suod Work of Semmelweis (Rev»«u>) 316 


Vll 

Ceskro (G ) and J M61on Crystallme lorm of Aomite 
r87 The Plane Method for the Ident ficat on of 
t rystallizable Substances 887 
Chadwick (Prof J ) The Cyclotron and its AppI cat ons 
61U 

Chah erH(Dnl) [lealh] 1067 

Chambers t(Prof T b ) The Conqu st of Choi ra 
Am Hast reatest Scourge (Renew) 880 
thai hers (Dr L A ) [J B Bateman anl] Rig I tj n 
Pr tciii I I IIM oiil th Propert es of the F r \r a 
( urv H 11 8 

Chance (L P ) An Egg Coll ct r Replies to his Cr t cs 698 
Cliapman (Dr V G) apj into 1 lemonstrator in Ixilany 
in Can bridge L nivers ty 127 
de Chard n (bather P Teilhard) [Dr H de Terra Dr 
H L M V IS an 1] Geological and Ar hoeologioal 
Ahjh ts of S uth Fostirn Asii 276 
Charles (Ln 1) D fferent al Fert 1 ty n Scotland 1911 31 
128 

ChauIhiri(H \I il I 1 ung of the Pimjab 1083 
Chaivenet (Mme G ) State of Surface and Oxidizabil ly 
of f halt ( 82 

Chen (H K ) Produ t n of Growth Substan e bv Clover 
N 1 lie Barter a 752 

CTiesters (A O) [Dr W P D W ghtinan] A Mo lem 
It troduction to Sc enco 4 Parts (Re tew) 891 
Chevais (S ) B Ephnuwi and A G Sternberg Facet 
Number and the Hormme n the Bar Eve f 
Droeop} xla melanagiuter 927 

Cheval or (A ) Now African C flee Trees as a Pr ncipal 
Source f Coffees f r Fren h Consumpt n 927 
Chevallier (K ) and Mile Suzai iie Mathieu bfiontaueous 
Evoluton of th Magnetic Properties of lomc 
Hydroxde 267 

Chevelev (S W ) ( rasa Drying (Rfi eu ) 278 

ChiHe (Prof V Gordon) ^e Orient anl hurope 345 

667 600 

Childs (W ) bequest to Yale Cmversity for cancer research 

668 

Chittenden (B J ) Some Good Garden Plants 169 
Ch tty (D ) Bood Pellets of Owls 839 
Chidat (B ) and Mile (i Martm Ineffectiveness of 
Colchicine m Purely Nuclear Process 628 
Chouar I (P ) Nature of the Lx itation by Heteroauxins 
in Provok ng the Formation of Roots or of Buds at 
any Pomt on Leaf Cuttings 847 
Chr^ten (A ) and J Bisch Active Aluminum o)>ta ned 
by Igneous Electrolysis 547 

Christerison (Dr J F ) Kallikrem as a Reyiials Factor 36 
Christensen (L ) My Last Lxpedit on to the Antarctic 
1926-27 826 

Cliu (J P ) Plumagi m the Male Brown Leghorn Fowl 
305 

Church (M G ) awarde I a postgraduate studentship of 
London Umversity 179 

Chureher (B G ) fDr A P M Flein ng and] and others 
Non Destructive Test ng 1006 
Cbwalla (F ) Theory of the Stabil ly of Statically In 
leterminabe B rameworks 87 

Claes (Miss A ) [4 van Itterbeek anl] Vis osity ol Light 
Hydrogen Gas and Deuter urn between 293 K and 
14 K 793 

Claphaui (Prof 1 H ) appointed Creighton lecturer in 
London University for 1938 39 46 
Clark (Prof A J ) Patent Medicines (Review) 186 
Clark (Dr C H Douglas) The Fine Structure of Matter 
the Bearing of Recent Work >n Crystal Structure 
Polarization and Lint Spectra 2 Parts (Reiisic) 
456 re review of The Fine Structure of Matter 
Vol 2 827 

Clark (C W ) [W B Oiauque J W Stout anl] Thermo 
metry below IK 81 

Clark (Dr H L ) Echinodorms from Australia 586 
Clark Raventds Stednion and Stedman Kmetics of 
(holme Esterase 1001 and 'Raveq]i6i< Acetyl 
choline Hydrolysis 1084 

Clark (Prof W Lo Gros) Dr J Beattie, Dr.Alv Riddooh 
ai^ N M Dntt The Hypothalamus Morphological 
Bunctional Clinical and Surgical Aspects (Retnete) 695 
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NAME INDEX 


CUrke (S. H.)i Fino Structure of the Plant Cell Wall, 899 
Claxton (O ), [W H Hoffert and], Motor Benzole its 
Production and Use. Second edition (JJetnew), 1142 
Clements (F E ), [Prof J E Weaver and]. Plant Ecology- 
Second edition (Revuw), 1006 
Cleugh (Miss M. F.), Tune ■ and its Importance m Modem 
Thought {Review), 313 ' 

aibbom (Col. J ). [death], 823 

Clinch (Miss Phyllis), J. B. Loughnane, and late Prof 
P. A. Murphy | Economic Aspects of Potato Virusea, 
269 

Clou^ (F. H ), [J N Waite and], Porver Supply in Small- 
Scale Industries, 469 

CIusius (K ), and O Diokel, Separation of Mixtures of 
Gases and Isotopes, 541 
Coates (A.), A Basis of Opinion (Review), 666 
Coatman ( J ), Sigmllcanco of a Lancaslure Umversity in 
the Commumty, 787 

Cobb (Prof J W ), Prof W. A Bone. 62 , retirement of, 
from Leeds Umversity , fund raised to commemorate 
his services to the gas industry, 1068 
Cochrane (Dr E ), a-vearded the North Persian Foreea 
memorial mo^l, 110 

Cockcroft (Dr. J D ), and Dr. E T S Walton, awarded 
the Hughes medal of the Koyal Society, 865, pre- 
sented -with the Hughes medal of the Royal Society , 
work of, 1046 

Codrmgton (K. de B.), Possession Rite in a Deccan Village, 

Cody (B K.), [D. Mainland and]. Oil Size, 79 
Cohen (E ), and W A. T. Cohen do Meester, Acute Tin 
Flame (2), 181 , (3), 1046 

Cohen (J I.), Bonng, Langfeld and Weld’s A Manutd of 
Psychological Experiments (Review), 498 
Cole (Prof K S ), and Dr H. J. Curtis, Electrical Im- 
pedance of Nerve during Activity, 209 
Coleman (Prof. A P ), Antarctica and Glacial Ag. s, 998 
Coles (L. A.), Inorgamc Chemistry for Schools and Colleges 
(Review), 733 

Collet (L.-W.), Fragment of the San Colombano Nappe 
tmder the Miocene of Saint-Florent (Corsica), 682 
CoUings (H. D.), Fletstocene Site in the Malay Peninsula, 
678 

Collins (F. M. ), The Proposed National Museum for Southern 
Rhodesia, 247 

Collins (H K ), resignation from ShefiSeld Umversity, 1090 
Oolman (J C.), appomted assistant lecturer m zoology m 
Cambridge University, 766 

Colwell (Prof B C ), and L. Fullmer, Motion of a Spinning 
Top, 200 

Comber (Prof N M ), An Introduction to the Scientific 
Study of the Soil Third edition (Review), 866 
Comrie (L. C ), Biological and Cytologioal Observations 
on Tenthi^imd Parthenogenesis, 877 , and Ann B. 
Adam, Female Reproductive System and Corpora 
Lutea of the False Killer Whale, Peeudorca erastidene 
Owen, 306 

Conn (Dr. O. K T ), appomted assistant lecturer in 
physios in Sheifleld University, 920 
Constable (F. H.), (M K Nahas and]. Thermal Con- 
ductivity of Mud Bnok, 837 
Constable (Dr J E R ), Sound Insulation, 1003 
Oonstantmesoo (D. and Mme. M.), Anatomical and Cyto- 
logical Stu^ of Vioia Faba L., 647 
Conway (Prof E J ), and R. Cooke, Blood Ammonia and 
the Deaminases of Adenosine and Adenylic Acid, 720 
Conway (Miss Verona M.), Leaf Extension m Oladium, 269 
Conybeare (E. T.), and L H D. Thornton, Report on 
an Outbreak of Food Poisoning Due to Salmonella, 
Type ‘Dublm*, and Conveyed by Raw Milk, 507 
Cook (E S ), [Prof. 3 R Loofbourow, Sister Minam 
Michael Munson and]. Chemical Nature of Prolifera- 
tion-Promotmg Factors from Injured Cells, 678 
Cook (Prof. E. F.), and C W. Kieke, Fatty Acids from 
Yeast ae Bemiratory Factors, 719 
Cook (8. J.), [F. S. Lathe and]. Control of War Metals as 
a Peace Measure, 606 

Cook (8. 8.), Sir Charies Parsons and Manne Propulsion 
(Parsons memorial lecture), 1026 


Cooke (O. E.), appomted assistant lecturer m civil engin- 
eering m Sheffield Umversity, 224 
Cooke (R ), [Prof E J Conway and]. Blood Ammonia 
and the Deaminases of Adenoeme and Adenylic Acid, 
720 

Cooper (K. W ), Origin of the Polyteno Chromosomos of 
Diptera, 1134 

Copeman (Dr M ), Vaccination and Smallpox, 472 
Copley (O. N.), A Modified Phase Rule Blquation, 968 
Comeo (E ), and H Muller, Cryoscopy of Salt Solutions, 
847 

Comer (E. J. H ), Monkeys as Botapical Collectors, 949 
Corran (H. S.), and Dr D E. Green, Isolation of a Flavin- 
Protem Compound from Milk, 149 
CoTTona (Prof C W ), mit boitr&gen von V. Lomz imd 
O E Radoze-wski, Die sednnente des &quaturialen 
Atlantisohen Ozeans Lief 2 : CJ). (Review), 816 , 
and H G F Winkler, Thixotropy, 485 
Corson (D R ), and R B. Brode, Speoifio Ionization of 
Cosmic Ray Partioloe, 81 

Coryell (C D ), [D S Taylor and]. Magnetic Susceptibility 
of Iron in Ferrobtemoglobin, 42 
CosteniB (Dr J C ), [death], 323 

Cosyns (M O E ), Azimuthal Distribution of Cosiiiic 
Radiation, 491 

Cott (Dr. H B ), appointed a lecturer in zoology m 
Cambridge Umversity, 127 , appointed eurator of 
vertebrates and Strickland curator of Cambridge 
University Museum of Zoology, 1047, and others. 
Sense Perception and the Evolution of Colour and 
Pattern, 741 

Couetoux (H ), Conjugal Tubemilosis, 1082 
Coulson (Dr. C A ), appomted lecturer m mathematics in 
Umversity College, Dundee, 179 
Coumoulos (G.), [Prof. Q. Karagunis and], A New Method 
of Resolvmg a Racemic Clompound, 162 
Coumor (Dr. R ), appomted professor of experunental 
morphology and endoonnology at the College de 
France, 749 

Couteaux (R ), and D Naohroansohn, Cholmesterase at 
the End-plates of Voluntary Muscle after Nerve 
Degeneration, 481 

Coward (Dr. H F.), Flame (Review), 411 
Coward (Dr Katherme H ), The Biological Standardisa- 
tion of the Vitamins (Review), 372 
Cowell (Miss Mary AC), awarded the David AnderMoii 
Berry prize, 64 

Co-wper (Dr. S. G ), awarded a jumor research fellowship 
in tropical mediomo by the Medical Research Council, 
790 

Cox (H W and L A ), Construction of a Schmidt Camera, 
173 

Cox (Prof R T ), and Prof F E. Myers, Iiidetermmacy 
and Electron Spin, 394 

Cozens-Hart^ (Lord), Progress m Glass Technology, 763 
Crackston (J E ), and R G Wood, Crystal Structure of 
Thumthren and Selenanthren, 267 
Crafts (W.), [A B Kmzel and]. The Alloys of Iron and 
Cmmium Vol. 1 Low-Chroimum Alloys (Bevtste), 936 
Craib (late Prof. W G ), edited by Dr A F. O. Kerr, 
Florae Siamenis Enumeratio a list of the plants 
known from Siam, with records of their ocoltrrenco. 
Vol. 2, part 4 (Review), 776 

Craig (ProfC C. C.), and others. The Mathoinatios of 
Experimentation, 442 

Craig-Bennett (A.), Record of Ty^locane OaUkea, 797 
Crane (H. R.), and J. Halpem, Direct Evidence for the 
Neutrino, 81 

Crawford (O O 8.), Air Survey and Archaeology m 
Germany, 16 

Crawford and Cross, Nickel Carbonyl, 761 
Cntikos (Prof. N.), Greek Earthquake of July 20, 1938, 624 
CroaW (J. L.), a-warded a Frank Smart prize in botany of 
(jambrii^ Univenlty, 86 
Oroae, [Crawford imd], Niokel Carbonyl, 761 
Crowtber (Dr. E. M.), and others, Soil Fertility and 
Agrioidtural Policy, 701 

Orowther (Prof. J. A ), Effect of Increasing Dosss of 
X-Radiation on Colloidal Gold, 669 



NAME INDEX 


Crowther (J O )■ About Petroleum (Aevteie), 893 
Crozier (W J ), E Wolf and Gertrud Zerrahn Wolf, 
Temperature and the Critical Intensity for Beeponse 
to Vunial Fhoker , Spetiho Constants for Visual 
Excitation (II|, 181 

Cufodontis (Dr G ), Vegetable Poisons of Africa, 400 
Cumnung (Prof W M ), and F Bumford, Tendencies m 
Chenuoal En^eermg, 680 , Dr 1 V Hopper and 
Prof T S \^6elor. Systematic Organic Chemistry 
Modem Methods of Preparation and Estimation 
Third edition, revised by Prof W M Cuinming and 
Dr I V Hopper (lievteu ), 1054 
Cunningham (Dr Brysson) Litrrnationai Fngineeruig 
Congress at Glasgow, 44 Iraquian Hydrology 
iHevtew), 373 

Cuimingharti (J F ), and Prof H S laylor Ihermal and 
Photochemical Decomposition of Monnry Dimethyl, 
299 

Curio (Pierro and Mane), Special postage stamps in honour 
of, 637 

Curtis (Dr H J ), [Prof K S Colo and], Plectrital 
Impedance of Nerve dunng Activity, 209 
Cuiwen (Dr EC), Ihe Hobndes, 639 
Czerny (Dr A ) awarded the Shield of Nobility of the 
German Beuh 70 


Dahlbtrg(Di Q) Bare Defects m Human Populations with 
Particular lUgard to the Inbreeding and Isolate 
Effects, 128 , Illation of Hare Defects to Population 
Changes, 920 

Datn (Dr H ), and J Glavmd Alimentary Exudative 
Diathesis, 1077 J Glavmd O Bmth and E 
Hagens, Anti P ncephalomalacia Activity of <U a 
Tocopherol, 1167 

Danielli (Dr J t ), DiSuston m Non Ideal Media, 479 , 
conferment on, of a doctorate by London Umversity, 
846 , [Harvey and] Properties of the Protoplasmic 
Membrane, 880 

Danson (I,ady) pn senteJ with the Mary Kmgsley medal, 
088 

Darby (Dr H C) Drammg the Cambndge Fens, 723 
Darbyshire (J A ), Low voltage Fleotron Diffraction 
Tube, 214 

Darling (Dr p p) Bird Hocks and the Brttdmg Cycle 
A tintribution to the btudy of Avian Sociality 
(Ret'teu ) 695 

Darriw (Di K K) The Btnaissanco of Physim (Bceteto), 
92 

Dartnall (H I A) A Visual Phfnomini n 1000 
Darwin (Prof C G ), Modem Views m Physics Inter 
national Conference, 143 , Logic and Probability m 
Physics, 330 , 381 appomted director of the 

National Physical Laboratory , work of 097 
Das (Dr Bhagavan), Appeal to the Scientists of the 
World, 247 

Das (T C ), Cultural Change in the Assam Hills 401 
Dattilo Bubbo (8 ) Moulds of Blue Cheese, 839 
Daunt (Dr J G ), and Dr K Mendelssohn, Transfer 
Effect m Liquid Helium II, 476 
Dauvilher (A ), Internal Structure of the Cdobe, and the 
Genesis of the Continents and Oceans, 766 
Davenport (Dr C B ) Genetics of Human Inter laciul 
Hybrids, 178 

DavplMn (Dr J ), Sheep Population of South Australia 
1083 

Davidson (Rev Dr M ) Origin of the Solar System 843 
Davies (C B ), appointed to the Imperial Chemirnl 
Industries, Ltd , studentship, Cambridge University 
1047 

Davies (Lt Col L M ), Eocene Beds in Wazimtan, 296 
Davison (Dr 0 ), Studies on the Periodicity of Farth 
quak^ (SmH«w), 689 , Elarthquake Sounds, 922 
Dawson (Sir Philip), [death], 604 
Day (A V T ), Fn^uenoy of Multiple Births, 839 
Dny (Dr J N E ), and P Sheel, Oxygen Isotopic Exchange 
m Animal Bi^u^tion, 917 

De (P K ), [Prof P E Fritsch and], Nitrogen Fixation by 

Blue-Oreen Alg». 878 


Deacon (G E B ), Hydrology of the Southern Ocean, 683 
DebenhW (Prof F ), The Geographer s Protractor 
(Revtew). 1142 

Degenkolbo (W ), Vegetative Propagation m Leafy Li\Lr 
worts, 216 

Delaporte (F ), [R Gautheret and], Survival of the Bout 
cap Oella of Luptnut eUbus, 727 
Ddnigds (G ) A New Reaction of Cystine applicable to its 
I stimation and to its Detection m Urinary Calculi 
and Concretions, 80 

Doimis (Dr R W G) A New Tost Plant for Potato Virus 
y 151 

Doodhar (Dr D B ), A Text book of Physios (Review) 935 
Deroniyagala (PEP), The Mexican Logg^erheod Turtle 
in Europe, 840 

Dermon (Dr H ), Induomg Polyploidy by the use of 
Colchicme, 801 

Dosai (B N ) P M Bnrve and \ S Paranjpe Colloiilal 
Vanadium Pintoxule, 1091 

Dosai (Di HD), Prof R F Hunter and G S Saharia, 
Multiplonar Cyclohi xano Kings, 798 
Dosch (Dr C H ) MotoUographv I ourtli edition 
(Remew) 936 

Dosch (H L ) Timber its Structure and Properties 
(Reineu) 231 

Doslondns (H ) Univi isal Constant of Band Spectra 447 
Desinanux (J ) Acts n of Dilute Xrids on the Nitro 
celluloses 87 

D< vaux (H ) and I Pallu Mon i loloculat Iilins and 
Thoir Behaviour m Various States of Compn ssion 1 80 
Dewar (Dr J M ) Under water Mov monts of the Dipper, 
759 

D y (Prof B B ) an 1 Prof MVS Banian Laboratory 
Manual of Orgamo Chi inistij (Remeu ) 653 
Diakov (Dr FA) [Dr O V II> koS and] Iodides as 
Aiilidotes 111 Thallium Poisoiimg 440 
Ditkcl (O ), [K Clusius and] Separation of Mixtures of 
Gases and Isotopes 64 1 

Dickinson (H C ), The Mei homes of Prosperity (Ifciiem), 

187 

Dickson (H ) and V H Blackman, Absorption of Gas 
Bubbles in Wood VessoU, 42 
Dingle (Prof H ), The Problem of Time (Review), 313 
Ditchbum (Prof H W ) Photo electric Absorption of 
Radiation in Oases 750 New Diffraction Gratings 
962 

Divei (Capt C ) Polymorphism 516 
Dohbie (Dr J C ) The Spe trum of >o II 735 
Dobbs (Dr C G ), Life history of Dicmnop/iora/ultio 216 
DoBll (C ), A History ol Bactenology and Bacteiiologists 
(Review) 771 

Dobson (Dr J H) and Dr W J Wa’k t Inginrcring 
Problems Assoiiatcd with thi Improvoment of 
lempcraturc and Huniidity Conditions i f the 
Atmosphere in Muics at Great Depths 1088 
Dodds (Prof I C ) L Golberg, W 1 awson and Prof R 
Itobinson QSstri gome Activity of Alkylated Stilb 
oostrols, 34 flSstn gemo Activity of Lstors of 

Diethyl Stilboestroi 211 , [N B Campbell \\ 
Lawsun and] (Estrogenic Activity of Anol A 
Highly \cti\o Phenol fsolatod from the By Produi (s 
1121 

Dooring (C B and Alice L J irlies A Skt let-on Life 
fable, 927 

DolejSek (Prof V) M Tahoda J JiickandM Bozslval, 
Keflooting Power ol Crystals with an Ideal Mosaic, 263 
DoU (Dr M J L) Prof B C P Jansen Prof G J Sizoo 
and Q J V8«i der Maos, Distribution of Phosphorus 
m the Leg Bones of Chiikeus, 953 
Donald (C M ), [H C Trumble and] Relation of Phos 
phato to tne Development of Seeded Pasture on 
Podsolised Sand, 216 

Donnison (Dr CP), Civilization and Disease (Revteu ) 236 
Dos Santos (Prof R ), awarded the Violet Hart gold 
medal, 110 

Dolt (N H ) [Prof W Le Gros Clark Dr J Beattie, 
Dr G Biddoch and] The Hypothalamus Morpho- 
logical, Functional, Climcal and Surgical Aspects 
(Reviea) 696 



NAME INDEX 


DottdorofI (P ), [F B Sumner and], Some Effeeta of 
Light Intensity and Shade of Background i^n the 
Melanm Content of Oambuaxa, 1184, 'Eaaeta of 
Li^t and Dark Baokgroimda upon the Incidence of 
a Soemmgly Infeotioua Diaeaae in Fiahce, 1134 
Douin, New Method of Development in Tufted Moaaea, 
1042 

Dovming (A E ), and Prof C D EUia, Resonance Absorp- 
tion of Slow Neutron*, 793 

Dowson (W 1)440 Moore and L Ogxlvie^ BacUnal 
Rottmg of Begonias, 260 

Doyle (J ) [W J Looby and] Life history of Saxefothaea 
conapicua Lind 1171 

Draper (R ), [H M Teal B S Burke and]. Vitamin C m 
Pregnancy and Lactation 1104 
Dreapor (W P ) [death], 1028 

Drethsel (Capt W ) Now Glider Height Record 287 
Drennan (Prof M R ) The Floriabad and Taungs Skulls 
164 

van Driel (H ), [J J Broeze, L A Peletier, Q Broersma 
and]. Combustion Pressures in Spark Ignition 
Engines, 798 

Driver (Dr J £ ), appomted demonstrator m chemistry 
in Cambridge University 46 

Druoe (Dr G ) Czoohoslovakia's Futuro, 637 , Czecho 
Slovakia s Contributions to Science a Survey and a 
Forecast, 942 

Drysdale (Dr C V ), Fundamental Physical Concepts 
288 , Measurement of Mechanical Power, 426 A 
Comprehensive Fundamental Electrical Formula 995 
Duchesne (J ), Assignment of the Fundamental Fre 
quencies and Computation of the Potential Function 
of Petrachlorethylene, 286 

Duclaux (J ), and M Amat, Ultra fUters of Graduated 
Porosity, 87 

Duoret, [Rideau and]. Frosting of Aeroplane Wings, 173 
Dudgeon (Prof L S ), [death], 784 , [obituary arti< le] 848 
Dudley (Earl of), elected president of the Parliamentary 
Science Committee 1112 

Dufay (Prof J ) [Prof J Cabannes, J Gauzit and] CH 
&inda in the Night Sky Spectrum, 718 , CN Bands 
m the Night SW Spectrum, 788 
Duhamel (Dr G ) Ine Radio and Culture 1 164 
Duliscouet (R ) [R Herpin and]. Role of a Microbial 
Membrane m the Effeotivenoss of Pamte used to 
protect the Bottoms of Boats against Fouling by 

Dunbar (Sir Qeot^), Other Men s Lives a Study of 
Primitive Peoples (Review), 658 
Duncan (Prof W J ), Gederkm * Method m Differential 
Equations, 486 

Dunlop (John Boyd) memorial to , work of, 1031 
Dimlop (W R ), Definition of Research Department 
Administration 214 

Dunne (J W ) The N< w Immortality (Revtew), 1082 
Durell (C V ) and A Robson Advanced Algebra Vole 
2 and 3 (Review) 601 

Duszyilska (Dr J ) Annual Cycle of Responsivity of 
Castrated Albmrv Mice to (Estrone Injection, 673 
Duthie fA V ), and S Garside, South African Riociaoow 
(2), 627 

Duwez (P ) [G A HomOs and]. Distinction between the 
Crystalline Mechimism of Static Rupture and that of 
Dynamic Rupture, 401 

Dyne (B ), [J A Moy Thomas and], Actinoptei^aa 
Fishes from the Lower Carbomferous of Olencarthohn, 
Eskdale, Dumfriesshire, 128 

Dyson (Sir Frank), Sir William Herschol, 1728-1823, 868 
Dj^n (lato Dr W 8 ), and Dr V E Fuchs, Nutrition m 
an African People, 171 


East (Prof E M ) [death], 906 , [obituary article], 1027 
^ton (Dr F J ), Usee of Coke, 646 
fiehevm (R ), [M MoUiard, A Brunei and], Nitrogen 
Composition of Variegated Leaves, 1133 
ron Eokermann 0r H ), and others, Limestones as 
Eruptive Books, 704 elected a foreign correspondent 
of the Zoological Society of London, 1033 


Eckersley (T L ), and G Milhngton, Diffraction and 
Refraction of Radio Waves, 681 
Ekikstem (H P ), Distnbution of Fluorescence Excitation 
of Bivalent Europium in CJaloium Fluonda and of 
Bivalent Samarium m Calcium Sulphate, 286 
EMdington (Sir Arthur), elected president of the executive 
committee of the International Astronomical Umon, 
368 

Edel (Miss May Mandelbaum), Property among the Ciga 
of Uganda, 269 

Eden (K C ), awarded the John Marshall feliovrship of 
London Umversity, 840 

Edgar (J L ), [Prof F A Paneth and]. Concentration and 
Measurement of Atmospheric Ozone, 112 , 671 
Bdhohn (O G ), appomt^ lecturer m physiology in 
Queen’s University, Belfast, 264 
Edwards (J ), Season and Rate of Conception, 367 , 
Horizons m Animal Production, 630 
Edwards (W N ), appomted keeper of the draartment of 
geology of the British Museum (Natural History), 870 
Egerton (I^f A C ), [E J Hams and]. Decomposition of 
Organic Peroxides, 830 

Eggers (Virginia), [Prof O K K Link and]. Inhibition of 
Adventitious Bud Initiation m HypocOtyls of Hax 
by Indole 3 Acetic Acid and Flax Extract, 398 
Fggert (Prof J ), Lehrbuch der physikalisohen (]!homic in 
elementarer Darstellung Vicrto Aufiago (Revtew), 1 36 
Bhrensv&rd (O ), and L G Silldn, Adsorption Potentials 
and Ageing Liquids, 306 

von Elbe (Dr Q ) [Dr B Lewis and]. Combustion, 
Flames and Fxplosions of Gases (Review), 411 
Elderton (W Palm), Frequency CXirvee and Correlation 
Third edition (^et>tete), 416 
Elgood (Dr C ), Jundhi Bhapur, 988 
EUinger (Dr F ), Dormant Life of Tumour Cells in the 
Animal Body, \61 

Elliott (O H ), [Dr J B Speakman B Nilsson and]. 
Reactivity of the Sulphur Linkage in Wool, 1036 
Fills (C ) and M W Swaney, Soil less Growth of Plants 
use of Nutrient Solutions, Water, Sand, Cmder, etc 
(Revieu ), 649 

Ellis (Prof CD), Pour of the Canadian Universities 323, 
[A E Downing and], Resonsmee Absorption of Slow 
Neutrons, 793 

Ellison (J ), [J A Lauwervs and] C3iemistry (with some 
Qoology). (Bti»eu>), 188 

Elsdon Dew (Dr R ), Mutation of the Blood group Genes, 
676 

Emel6uB (Dr H J ), and N Miller, New Derivatives of 
the Silyl Radiol, 906 

Hlnunene (A ), and C Engel Colorimetric Determination 
of d2 a Tocopherol (Vitamin E), 873 
Engel (C ), [A Emmone and] Colorimetric Determmation 
of iff a Tocopherol (Vitsunm E), 873 
Ephrussi (B ), [S Chevais, A G Steinberg and]. Facet 
Number and the i>+ Hormone in the Bar Eye of 
Drotwhila meianogaster, 027 

Erikson (D ) Dr A E Oxford and Prof R Robinson, 
Do Anthocyamns Occur m Bcuitena T, 211 
Erkama (J ), [Plof A I Virtanon and], Enzjrmic Deamin 
ation of Aspartic Acid, 984 

Eaau (Prof A ), elected a member of the Imperial Leopold 
C^rolme (jerman Academy, PCalle 790 
Esolangon (E ), Aurora Borealis of May 12, 1938, 86 La 
notion do temps temps physu^ue et relativity, la 
dynamique du pomt materiel (Review), 696 
Escribano (A ) [E Moles and]. Atomic Weight of Ccurbon, 
642 , [E Moles, Mile T Toral and] Limiting Density 
of the Oaa SO„ 180 , New Revision of the Atomic 
Weight of Carbon, 1133 

Eskelund (Dr V ) Structural Variations of the Human 
Ins and their Heredity, with Special Reference to 
the Frontal Boundary Layer (Review), 1066 
Evans (E M ), awarded a postgraduate travelling student- 
ship of London University, 179 
Evans (E V ), Coal Carbonization m the Pubho Qervioe, 
303 , Prooessmg of Coal, 646 

Evans (Sir Geoffrey), appointed eoononuc botanist at the 
Royal ^tamo OardW, Kew , work of, 663 
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Evans (H ) [Dr C Sykes and] Specifac Heat Temperature 
Relationship of oertam Steels 9tt2 
Evans (M H ) resignation from Sheffield University 
766 

Evans (Dr U R ), Passivity of Iron to Natural Waters 160 
Five (Prof AS), Foundations of Physiis 867 
Eyles (V A ) Prof Buckland and Oxford 768 
Eyston (Capt ), World s Land Speed Recortl 430 New 
World a Land Speed Record 668 


Fabim (Hussein Ahmad) [Dr J M liohson \ Sih6n 
berg and), Duration of Action c f Natural and Synthetic 
CEstrogens 292 

Fairchild (Dr D ) assisted by Elizabeth and Alfred Kay 
The World was my Garden Tiavels < f a Plant 
Explorer (fJeeietc) 1138 

Fairchild (Dr O C ) ro appomted VV ill am Morris researi h 
fellow m radiology at Mount V< mon Hospital 109 
Fairley (Dr N H ) Methscmnlbum n (Pstudo methirni 
globm) 1166 

Fajons (E ) and H Martin Protective Insecticides and 
Fungicides, 80 

Fonkuohen (I ), [Prof J D Bernal D P Riley on 1] 
Structure of the Crystals of Tomato Bushy Stunt 
Virus Preparation* 1076 

Faulkner (O T ) appomted principal i f the Impel lal 
College of Tropical Agncultun Trmidal work f 
663 

Fawcett (A W) resignation fnm Shefflel I Inivirsiti 
1090 

Fayette (P L ) Slu ly of Atmospheric Dust 579 
Fedorov (Prof NT) and Lucy Mkrticheva Mechanism 
of Li^t Flicker Fusion during the course of Dark an I 
Light Adaptation 760 
Fennell (W) The Belgian Grid 248 

Ferguson (Prof Allan) The Science of Slang (Ewteic) 1095 
Ferguson (R ) Arctic Harpooner a Voyage on the 
Schooner A 66i« Brad/ord 1878-1879 (Bevicui) 866 
Fermi (Prof E ) awarded the \ btl prize for physics for 
1938 work of 906 

Ferrar (W L) A Text bo k of t on vergence ( Keeteu ) 6i6 
Pert cl (G K F) Dr P B Moon Prof G P Themson 
and Dr C E Wynn Williams Vcloiity Distribution 
of Thermal Neutrons 829 

Fcvershain (Earl of) W rk of the HothamsUd Expert 
mental Station 84 

Field (Prof G C ) Some Prohlcins of the Philosi phv of 
History 787 

1 leld (T H J ) Elementary General Science Book 1 
{Revttw) 188 

Fikry (Dr A) Anthracnose of the MaUrmelon 881 
Peach Mildew in Fgypt 1121 
de Filippi (Cav Filippo) [death] 636 [obituary artick] 
743 

Fmk (D G) Engmeenng Electronics (Beiieu) 691 
Fmk (Prof H ) awarded the S heolo medal of the Stock 
holm Chemical Society 6 13 

Fmlayson (H H ) Fossil Penguin m South Australia 1001 
Fischer (Dr W H ) [Dr K Muscher F Tschipp and] 
Effect of Dosoxycortic istcrone an I its Esters 436 
Fisher (J ) M Stewart and I S V Venables Intreaseof 
Gannet Colonies n Shetland 1124 
Fisher (Prof R A ) Principles of Faett rial Fxperiments 
(Bevtsui) 90 The Mathematics of Fxperimontati n 
442 , Mechanism of Evolution 516 aw arded a Roj al 
medal of the Royal Society 906 presented with a 
Royal medal of the Royal Sock ty work of 1046 
Fisher (V E ), An Introduction to Abnormal Psychology 
Revised edition (Beeteui) 936 
Pite (Prof W B ), Advaneed Calculus (Bew«« ) 1139 
Fitsinaunoe (R ), Standaniization m the Building Industry 
680 

Fleischer (G ), Dr E Schwenk and K Meyer Nature of 
the Gonadotropic Hormone from Pregnant Mare 
Serum, 836 

Flemmg (Sir Ambrose) Elementary Mathematics for 
Ewotnoal Engineers (Bstneu ) 101 


Flemmg (Dr A P M ) elected president of the Institution 
of Electrical Engineers, 110 Training and Research 
in Flootricol Engineering 805 and B O Churcher 
and others Non Destruitne Testing 1005 
Flemmg (Sir bandford) memorial to work of 1032 
Fkmmg (Riv W L S ) Geology of British Graham 
Land 172 Antarctica and Glacial Ages 637 
FUnt (Dr C F ) The Chemistry and Technology of Rubber 
Latex (Remeu.) 186 

Flint (Dr H T ) An Application of a New Limitation m 
Physical Theory 535 

Floren e (R T ) [Prof W D Harkins and] 1 ffoct of 
Space Ison rism on the S pi fzmg Out of am Un 
saturated C mpound from a Mixid Monolayer on on 
Aqueous Sub solution 913 

Forbes (Alice L ) [C R Dot ring ond] \ Skeleton I ife 
Tabk 927 

Forbo8(I A) [Dr F 0 V Ptrtital J (. bomcrville and] 
Isolatun of an Anliy In Sugar Drnvative frtm Agar 
797 [Dr h f V Pt n ival lui 1] 3 6 Anhydri I 
galut sc n Agar 1070 

kord (Dr C L ) aj pomtt 1 g ncti ist t the G v rnment 
Rubixr R< search S li m Ceylon 33 
konMF B) rho Study of Here lity (Betncic) 415 
Ford (l)r P ) elected pr fossor of economies and heoel of 
tho lepartm nt of te noinics an! goegruphy m 
Southampton Univi rsity Coll g 264 
komr (B ) Ciis f the An ial> of Magnetite at low 
lemperaturcs 86 Pn litl n of several Magnetic 
xr huts Btatngfromk OOH 927 
k rsdyke (Sir Tohn) el tod an h norary mtmler of tho 
Y rkshirc Phik Hophital S.) lety 1073 
kertos (Ur M ) awartle I (ho We Ik me gold medal f the 
Royal Anthropological So loty "0 
koulkcs (Maj r Gen t H ) Sisson s On Guard Against 
Gas (Betteu) 138 

Fowler (Sir Henry) [death] 744 [oV iluary arti Ic] 98 > 
kowler (Prof R H ) n clpotod Tohn Humphrey Plummer 

r -ofessor f mathen atical physics n Cambridge 
nivorsity 264 

kox (Sir Cyril) Museums and Field Archffiology 222 
Fox (I) L ) an I C R Moe An Astacono like Carotenoid 
frt m a Pacifrc Coast Anemone Epxactvt proltfcra 307 
Fox (Dr J J ) and Dr A F Martin Absorpt on of tho 
CH, Group near dp 840 

kox (8 W) [H M Huffman on 1] Thermal Data for 
Organic Compounels 486 

Fracnkcl Conrat (H ) [Prof K H Slotta and] Two 
Active Proteins from Rattlesnake Venom 213 
Frank (Dr k C) Physual Chemistry of Surfaces 
Annual Meeting ef the Bunsen Cese llschaft 262 
Theory of the Phase Change Liquid to I iqu d 
Crystal 263 Transition Stages between Order ond 
Disorder in Conde nsed t*haM s 1166 
Franklin (Dr K J ) A Monograph on Veins (Ret teu ) 66 
Fraser (Dr F G ) Radiography n Zoological Ucsear li 
1132 

krascr (Dr R G J ) Molecular Beams (Rewteie) 736 
Froeinan (J A ) Cs mpositi n ol the Aenal Insect Fauna 
up t I 300 ft 153 

Frceth (Major k \ ) retircm nt of work of 200 
Frehelcn [i!eehmci“ter JOrgensen and) C3irom8(ogTaphio 
Separatioi of cw and ti ina Az benzene 441 
Freud (Prof S ) signature bj of the membership roll of 
the Royal Society 64 

Frickhinger (Ur F ) presented with the silver meelal Bene 
Merentx <;.f the Bavarian Academy of Si lonces 473 
Fried (E ) Swmeherd s Uisoase 960 

kncdheim (F A H ) Chemi therapy of Aft icon Sloopmg 
Sickness, 628 Relation between Chemical Consti- 
tution and rrypoiiocidal Effect of 4 (4 arsono amlino) 

1 2 naphlhoquinono 8 sulphonic acid 682 
Friend (Dr G k ) awarded a Levorhuhne research grant, 
473 

Fntsch (Prof F F ) and Prof E J SalibDury Plant 
Form and Fimcticn (Reviett) 316 and P K De, 
Nitrogen Fixatim by Blue green Algte 878 
Frobenius (Prof L ), [death], 282 [obituary article], 
562 
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Frolova (8 ), Development of the Inert Belong of the 
Salivary Oland ChromoBomea of Drotophtla, 367 

Frost (Winifred E ), River Lilley Survey (2) : Food of 
the Brown Trout {Salmo IruUa, Linn ) from Acid and 
Alkaline Waters, 226 , Larval Stages of the Euphaus- 
iid Thynanopoda acuUfrona (Holt and Tattersall), 
Taken off tho South West Coast of Irelan'd, 1133 

Fuchs (Dr V E ), (late Dr W 8 Dyson ond]. Nutrition 
in on African People, 171 

Fullmer (L ), (Prof R C Colwell and], Motion of a 
Spinning Top, 290 

Fyfo (U V ), and F J Gray, Mnisturo Conilihons withm 
Termite Mounds, 1002 


Gaddum (Prof J H ), Sixteenth International Physio- 
logical Congress, 222 , 643 

Gttl (Ur E ), Effect of Organic Acids on Germination, 
Growl li and Ascorbic Acid Content of Wheat Seedlings, 
1119 

Galloway (Dr B T ), [death], 104 , 145 
Galloway (L D ), and Dr R Burgess, Applied Mycology 
and Bacteriology {Review), 235 
Galpm (N ), Factors Affecting Postnatal Growth of Brown 
Leghorn Chickona, 306 

Galt (Dr A ), [death], 63 : [obituary article], 103 
Gnnapathy (C V ), and B N. Sastri, Active Group of 
Papain, 539 

Oandlii (M K ), and others. Contemporary Indian 
Philosophy {Review), 66 

Gardner (Dr E M ), The Children’s Play Centro Its 
Psychological Value and its Place in the Training of 
Teachers {Review), 1068 

Garrott (Dr D C ), A Hoat-Labilo Isomer of Vitamm A 
in Cod Liver Oils, 76 

Qarratt (Prof O A ), [O M Hunt and]. Wood Preser- 
vation {Review), 231 

Gsurod (Miss DAE), presented with a Rivers memorial 
modal of tho Royal Anthropological Society, 70 , 
PalsQolithic Finds in Bulgaria, 1070 , Recent Dis- 
covery and the Upper Palssolithic, 1164 
Oarsido (S ), [A V Duthie and]. South African Ricciaeem 
(2), 627 

Oasknll (T F ), [Dr E C. Bullard and], Seisnuo methods 
in Submarine Geology, 916 

Gates (Prof R R ), Prof E M East, 1027 , and G N 
Pnihak, Chromosome Structure, 166 
Gnlhome-Hardy (R ), Wild Flowers m Bntam {Renew), 96 
Gauthoret (R ), [A. Gudliermond and]. Action of various 
Colouring Matters on Living Plant Cells, 129 , Culture 
of Plants m Media contaimng Colouring Matters, 226 , 
and P Dolaporto, Survival of the Root-cap Cells of 
Lupinue albua, 727 

Gaiuit (Prof. J ), i^bable Dissociation of Nitrogen Mole- 
cules in the High Atmosphere, 572 , [Prof. J 
Cabojmes, Prof J Dufay and], CH Bands m tho 
Night Sky Spectrum, 718 , CN Bands in tho Night 
Sky Spectrum, 765 

Gaydon (A O ), and Dr R W. B Pearso, Spectrum of 
Rubidium Hydride, RbH, 291 
Oayler (Dr. M L V ), Melting Point of High-purity 
Silicon, 478 

Ckiddes (M ), [Prof F W O. White, H F Skoy and]. 
Radio Fodoouts, Auroras and Magnetic Storms, 289 
Geitler (Prof L ), Chromosomenbau {Review), 660 
George (Dr W. H.), appointed head of the physics depart- 
ment of Chelsea Polytechnic, 32 , Current Physics 
{Review), 232 

Oerdmg (Dr H ), and Dr J Leoomte, Infra-red Absorption 
S^trum of Sulphur Trioxide, 718 
Gerlaoh (W ), Physical Investigation of Metallurgical 
Problems, 217 

Oermer (L H ), and K U Storks, Arrangement of Mole- 
cules m Mono- and Multi-Layers, 42 
Ghurye (Prof. C 8 ), The Social Process m the Light of a 
Oenti^ of Sociology (R R Kale memorial lecture). 007 
Giauque (W. F ), J. W Stout ond C W aark, Thermo- 
metry below 1* K . 81 . and C C Stephenson, Sulphur 
^ . Dioxide, 486 


Gibson (Prof. C S ), Re< ent Investigations m the Chemis- 
try of Gold, 339 , A J Greenaway, 603 ; Sir Robert 
Mond, 862 , Theoretical and Practical Organic 
Chemistry {Remew), 1054 

Gilchrist (.1 D ), [Dr. G. Buddor and], CommunKation 
Equipment tor Vehioloe, 826 

Gill (Col C. A.), The Seasonal Penodioity of Malaria and 
the Mechanism of the Epidemic Wave {Renew), 
811 

Gilmour (Dr R ), Chemical Enginooring m the Fermen- 
tation and Distillmg Industries, 681 
Gins (Prof H ), olect^ an honorary member of the 
Bulgarian Post graduate Institute of Veterinary 
Surgeons, 32 

Omsberg (Prof. M.), Present Position of Sociology, 963 
Ginzberger (A ), Supplement to “Natural History of the 
Scoglion and Smaller Islands of South Dalmatia”, 87 
Oiraud (E ), C Vach6 and E. Vignard, Mesolithic Site at 
Piscop (Seme-et-Oise), 41 

Glaser (Mile R ), [E Lederer and], Echmothrome and 
Spinochromo, 766 

Glavind (J ), [Dr H Dam and). Alimentary Exudative 
Diathesis, 1077 , [Dr H Dam, O Bemth, E Hagens 
and], Anti-Encephalomalacia Activity of dl-a Toco- 
pherol, 1167 

Gleilitsch (Ellen), [Ruth Bakkcn and], Iyond-U|»aium- 
Thorium Ratio m Clovoito, 486 
Glen (A R ), awarded the Bruce inemonol prine, 64 
Goddard (F W ), [S R Humby and], A School Physics 
Revision Notes and Questions Hydrostatics, Heat, 
Light and Sound {Review), 6.61 
Godwm (Dr H ), History of the Fenland, 634 
Crolbcrg (L ), [l^f E C Dodds, W l^wson. Pro! R 
Robinson and], (Estrogenic Activity of Alkylated 
Stilbcestrols, 34 j CRstrogenio Activity of Esters of 
Diethyl StilbcBstrol, 211 

Gulomshtok (Dr E. A.), The Old Stone Age ui European 
Russia, 603 

Goodbody (Dr F. W.), [death]. 1067 
Goode (R G ), awarded a Frank Smart prize in zoology 
of Cambridge University, 86 

Goodrich (Prof E 8 ), confonnent upon, of on honorary 
doctorate by Trinity College, Dublin, 1090 
Goodwin (A J H ), Skull Thickness and External 
Measurements m relation to Capacity, 969 
Gordon (H D ), A Now Species of Fungus, 1002 
Gordon (R D ), Estimating Bacterial Populations by the 
Dilution Methixl, 181 

Gordon (Soton), A Falconer in Iceland {Review), 1141 
Qordv (Prof W ), Association of Unlike Molecules through 
Hydrogen ^nds, 831 

Gome (Dr R Maclagan), Soil Erosion m Tniba, 660 
Gorter (Prof E ), [Dr. W. T Astbury, Florence 0. Bell, 
Dr J Van Ormondt and], Optical and X-Ray 
Examination and Duoot Measurement of Built up 
Protein Films, 33 

Gosho (Y ), [Y. Ishiguro and]. Anomalous Spark Dis- 
charges between Large Electrodes, 802 
Gotsmon (B ), [A, O^, K W Simpson and], Quartz 
Horizontal Intensity Magnetometer (Q H M!^), 627 
Goudsmit (Dr. J ), [Dr. H O K Westcnbrmk and]. 
Quantitative Measurement of Vitamin B, by the 
Thioohrome Reaction, 160 

Grace (N H ). Phytohormones and Seed Disinfection, 77 
Graham (M ), The Trawl Fisheries A Scientific and 
Nationol Problem, 1143 

Oranit (Prof. R ), T. Holmberg and M Znwi, Mode of 
Action of Visual Purple, 397 

Grant (Dr .1 ), Analytical Methods m the Dating of Books 
and Documents, 239 

Grossi (A ), Experiments on Haemostasis, 920 
Qraten (N.), [Prof The Svodberg and]. Carbohydrates of 
Well-defined Molecular Weight in Plant Juices, 261 
Gray (late Dr A A ), The Basis of Tissue Evolution and 
Pathogenesis {Review), 936 

Gray (Dr. A M H.), appomted deputy vice-chancellor of 
London University, 48 

Gray (F. J.), [R V Fyfe and]. Moisture Conditions withm 
Termite Mounds, 1002 
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Gray (Dr L. H.), [Dr F G Spo»r, Dr J Keail and]. 
Biological Effect of Fast Neutroiw, 1074 
Oreavee (W. M. H ), and E Martin, Colour Temperature 
Variations of Stars, 173 

Oreen (D. E ), Downy Mildew of the Antirrhmum, 172 
Green (Dr D. E ), [H. 8 Corran and]. Isolation of a Flavin- 
Protein Compound from Milk, 149 
Oreenway (A J.). [obituary article], 603 
Greenway (P. J ), A Swaliili Dictionary of Plant Names 
(Esvtete), 498 

Greenwood (Prof. M ), awarded the Bisset Hawkins gold 
medal of the Royal College of Physicinns, 249 
Greenwood (Dr T ), Algeria To-day, 1128 
Gregg (Dr W R ), [death], 744 

Gregory (Prof F G ), mid R S de Ropp, Vemahzal ion of 
Excised Embryos, 481 

Gregory (J. C.), From Magic to Science, 1031 
Gregory, Bt. (Sir Richard), Cultural Contacts of Scionoe 
(Elihn Root lecture), 1069 

Gresson (Dr. R A R ), Effect of UUra-oentrifuging the 
Oocytes of tho Mouse, 957 
Griffith (Sir John), [death], 823 

Gnmoldby ( J R ), appomtod demonstrator m anatomy in 
Sheffield University, 224 

Groenowold (H J ), Velocity of Sound in Liquiil Helium, 
960 

Grosowitch (N ), [1 J Khgler and]. Nicotinic At id and the 
Fermentation of Dextrose by the Colon-Typhoid 
Group of Bacteria, 76 

Grossmonn (R ), Effei t of the Addition of Electro negative 
Gases on tho Current-Potential Diagram of loni/ed 
Nitrogen, 807 

Groves (Dr AW), Silicate Analysis a Manual for 
Geologista and Chemists , with thapters on Cliook 
Calculat ions and Geothomical Data (Bertric), 805 , 
Manganese Second edition, 1155 
Grundland (I ), [H BuUiard, A Moussa and], Detet tion of 
the Phosphorus of Supra renal Phosphatides by 
R^io-phosphorus, 909 

Gnmdstrbm (Dr B ), Correlations betwoen Electronic 
States of Atoms and Molecules m tho Alkali Earth 
Hydrides, 614 , Prodissociation Phenomena in Spis- 
tra of some Diatomic Molecides, 669 
Guilloumo (Dr C E ), [obituary article], 322 
Guillicn (R ), Variation of tho Dielectric Constant at 
Solidification of Homopolar Liquids, 727 
Guilliermond (A ), and R Oautheret, Action of various 
Colouring Matters on Living Plant Cells, 129 , Culture 
of Plants in Media containing Colourmg Matters, 225 
Guuuer (A ). Structure of Ago hardened Aluminium- 
Copper Alloys, 599 

Gunn (Prof J A ), Prof J J. Abel, 242 
Gurney (Dr R ), Tlie Larval of tho Decapod Crustoioa 
Paliemomdw and Alphenhe, 540 
Gwynno-Vaughan (Damo H C I ), and Dr B Barnes, 
The Structure and Development ot the Fungi 
Second edition (Rri’ictc), 55 


de Baas (Prof 'W. J ), elected a cnrrMpondant of the Paris 
Academy of Sciences, 1115 

Habershon (Mrs Lucy H ), bequest to Sheffield University, 
766 

Hockspill (L ), and L. A von Altnea, Action of Coosium 
on Carbon Monoxide, 266 

Haddon (Dr. A. C ), Conceptions and Exponents of Human 
Culture {Review), 6 , Natural Selo< tion of Human 
Societies (Review), 452 , and J Homell, Canoes of 
Oceania Vol. 2 • The C-onoes of Melanesia, Queens- 
land and New Guinea (Review), 669 , and J B 
Homell, Canoes of the Pacific, 1001 

Haddow (A. J.), awarded a jumor research fellowship in 
tropioal mediome by tho Medical Research Council, 

Hadfleld (M ), Everyman’s Wild Flowers and Trees 
(Review), 98 

Hadom (E.), [Berta SchArror and], Stnioture of the Ring- 
gland (Corpus Allatum) m Normal and Lethal Lorvss 
of Drosophila melanogaster, 807 


Hagens (E ), [Dr H Dam, J Glai iiid, O Bemth and). 
Anil EncophalumalaLia Activity of d/ a Tocopln n>l, 
1 167 

Hahn (O ), Invcstigatiun of Surface Processes by Radio- 
active Methods, 263 

Hahn, Meitner and Strassmaiui, Now 'I’ransformation 
Produfit m tho Trons-Uramum Series, 642 
Hailey (Lord), An African Survey a Study of Probh ms 
Arising in Africa south nf the Soliara (Review), 939 
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Department of Antiquities, 391 
Hamilton (Prof W J ), [Prof A B Appleton, Dr 1 C C 
Tchaperofl and]. Surface and Racbological Anatomy 
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Medical Research Council, 206 
Harkins (Prof. W D ). and R T Florence, Effect of Space 
Isomerism on tho Squeezing Out of an Unsaturated 
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Railway Travel, 218 

Hartmann (Dr, M ), and F Benz, Sugar Content of the 
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Hawke (E L ), An Encyclopsedia of the Air (Remew), 376 , 
The Wayz of the Weather (Remew), 734 
Hawker (Dr Lilian E ), Effect of Growth Substanoes on 
Growth and Fruiting of Melanoepora deetruene, 
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Pra^ Sero Reactions for Cancer, 213 
Bsxuy (A. W ), and J . A Campbell, Sod Organisms and 
Seed-borne Pathogens. 961 
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of A*-Ciholeetenone, 1037 

Hirst (Prof E L.), [W G. CampbeU, O. T. Young and]. 
Estimation of Uronio Anhydride Residues m Poly- 
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Fish, 876 

Hon (Prof T ), [Dr J Huniiti euid]. Pure Stark Effect 
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and]. Reflecting Power of Crystals with an Ideal 
Mosaic, 263 

Johannsen (Prof A ), A Descriptive Petrogrrohy of tho 
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Standcud of Musical Pitch, 820 
Kazarov (Dr O.), Pedigree of the 8t. George Cult, 639 
Keilm (Prof. D ), and Dr T. Mann, PolyjAenol Oxidase, 
121 , Hsmocuprein, a Copper-Protein Compound of 
Red Blood Corpuscles, 148 
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Keith (Six Arthur), Speech at the unveiluig of a Monolith 
Me^rial of the Diaoovery of Piltdown Man, 196 , 
Filtdown Man : a Re-examination, 621 
Keller [Karrer and]. Determination of Nicotinic Acid and 
lU Amide, 1008 

Kelly (A. B.), Excavation of Mound Sites m the Ocmulgee 
Basin, near Maron, Deorgia, 1071 
Kelly (Capt, B B. T ), The Way of Birds {Remew), 659 
Kelly (Prof T B ), Explanation and Beality m the Philo- 
sophy of Bimle Meyorson (Revwui), 066 
Kemp (Dr S ), Fluctuations in the Abundance of Marine 
Aiumals, 341 , Oceanography and the Fluctuations 
m the Abundance of Meurme Animals, 777 , 817 
Kendall (M O.), Bank Correlation, 402 
Kendrew (W. G ), Climate a Treatise on the Prmoiples 
of Weather and Climate, Second edition (Beoiew), 
656 , The Climatee of the Contments Third edition 
(Bevtsw), 091 

Kendnck (1. D.), Viking Figure Head from the Scheldt, 


Kennard (Prof. E. H ), Kinetic Theory of Oases with an 
Introduction to Statistical Mechanics (Sevtew), 494 
Kennedy (W P ), Seasonal Trend of Births m Scotland. 
306 

Kensit (H E. M.), Economic Use of Water Power, 666 
Kennaok (Dr W. O ), [B, 8 Barclay and]. Diagonal Law 
of Birth-rate Decline, 41 

Kerr (Prof J Graham), Science and Government, 89 , 
Anhaic Vertebrates and Evolutionary Principles, 
1101 

Kertesz (D,), [Prof L Califano and], Tyrosinase and 
Catechol Oxidase, 1036 

Key (Dr ), Gas Works Effluents and Ammonia, 116,5 
Keyes (F G ), Corresponding States, 962 
Khan (M A B ), Activity of the Leonids, 991 
Kiild and West. Apple Storage, 1165 
Kidder 11 (A ). [Dr. W D Strong, A J D Paul, pin and], 
Snuthi^nian Institution-Harvard Umvorsity Arch®o- 
logical Kxp^ition to North Western Honduras, 601 
Kikom (A. K ), and B G. Lasarew, Further Experiments 
on Liquid Behum II, 289 

Kikudiii (Prof S ), and H Aoki, The Electron Neutron 
Interaction, 832 

Kimura (Prof K ), [Dr Y. Nishina, T Yasaki, M Ikawa 
and]. Artificial Production of Uranium Y from 
Thorium, 874 

King (A ), awarded the Harrison memorial prize . work 
of, 1109 

Kmg (G M ), [Prof J H Orton, J W Jones and), Male 
Sexual Stage in Salmon Parr (Salmo talar L juv ), 
880 


936 

Kipps (Prof MS), [Prof T B Hutcheson, T K Wolfe 
and]. The Production of Field Crops A Textbook 
of Agronomy Second edition (Review), 978 
Kirfel (Prof W.), [Dr. Luise Hilgenberg und], Vftgbhata’s 
Aet&ngahrdayBsamhitA ein Altindisohes Lohrbuch 
der Heilkunde ticf 1 -4 (Review), 96 
Kirk ( J L ), elected an honorary member of the Yorkshire 
Philosophical Society, 1073 
Kirkpatrick (T W ), A New Strepsipterous Insect, 41 
Klem (M ), Relation between Ovaries and Uterus during 
Pregnancy, 920 

Klem (A.), Efficient Vacuum Fractionating Columns, 616 
Kletsohka (J.), [Dr. F. BShounok and]. Ionization of Air 
in an Air-oonditioned Building, 956 
Kligler (I J.), and N. Grosowitch, Nicotinio Acid and the 
Fermentation of Dextrose by the Colon-Typhoid 
group of Bacteria, 76 

Klingstedt (H.), Gtenetics of Hybrid Stenhty, 1118 
Kneen (J. J.), [obituary article], 1067 
Knott (O.), [Dr. W. A. Wooster and]. Crystal Structure 
Models, Ml 

Knox-Shaw (Dr. H ), Inclmation of Spu*l Nebulas to the 
LiiieofSi^t.441 * ^ .a 

Kobayw^ {8.)» Intenud Fluid of Aacidian and Saa Wator» 


de Kock (P C ), and Prof W S Bapson, A Correlation 
between the Chemical Constituents and Morpho- 
logical Structure of Certain Thetium Species, 1078 
KodiSek (E ), and K Wenig, Polarographio Estimation of 
Vitamin C, 36 

von Koeni^wald (Dr G H R ), and Dr. F Weidenroieh, 
Discovery of an Additional Pilheoanthroput Skull, 718 
Kohlrausch (Prof F ), elected a member of the Imperial 
Leopold Caroline German Academy, Halle, 790 
KohlschUtter (Prof V ), [death], 866 
Kohman (E. F ), Nature of L^hrymatory Substance in 
Onions, 960 

Kon (Prof 8 K ), and P White, A Highway Code for 
Vitamin Workers (Review), 372 
Kopal (Dr Z ), Evolution of Eclipsmg Bmaries, 542 
Korenchevsky (Dr V ). and K Hall, Mamfold Effects of 
Male and Fomalo Sex Hormones in Both Sexes, 
998 

Korsi belt (Prof E ), swarded the Goethe medal for art 
and science, 991 

Koskas (Dr C ), Trachoma m Tunisia, 8G9 
Kostoff (Prof D ), Differentiation of Hoterochromatic 
Regions durmg Mciosis, 577 , Colchicine and Ace- 
naphthene as Polyploidumg Agents, 753 , Directed 
Hereditable Variations Conditioned by Kupioid 
Chromosome Alterations in Higher Plants, 1117 
Kostrewski (Prof J ), Iron Ago Poland, 670 
Kothari (Dr D S ), Cosmological and Atomuc Constants, 
364 , A Lower Limit to Energy Evolution in Stellar 
Matter, 916 

Kotljar (A M ), and V Podrouiek, Polarographio Proof 
of l^teolysis in Diagnosis with Enzyme Reaction, 
872 

Kovarsky (Mile V ), Is it Necessary to Re-Educate Left- 
Hand^ Persons T, 068 

Kowarski (Dr L ), (Dr H von Halban, jun and], Capture 
Ooes-seotions for 220 kev Neutrons, 392 
Kozlowski (Prof A ), Colour Reactions of Urme, 874 
Kroko (C W ), (Prof E 8 Cook and], Fatty Acids from 
Yeast as Rrapuatory Fat tors, 719 
Krmgstad (H ), and T Nooss, Determination of Nicotinic 
Acid and its Amide, 1003 

Krmov (E L ). Stony Meteorite of Lavrentievka, 624 
Krishnan (Prof K. S ), and S Bonorjoe, Magnetic Aniso- 
tropies and the Valencies of Paramagnetic Atoms in 
Crystals, 717 

Kuczynski (Dr R R ), conferment upon, of (ho title of 
reader by London Umversity, 224 
Kuenen (D ), [H Warren, L G M Baas Becking and]. 
Relation between Internal and External Media in 
Arlemta talina (L ) var priricipalit Simon, 1049 
Kilhn (Prof A ), elected a member of the Prussian 
Academy of Sciences, 668 

Kuhn (R ), and L Birkofer, Mechanism of Mutarotation, 
486 

Kuhn (W ), Absolute Conflguration of Optically Active 
Sulistancos, 81 

Kulozyhski (S ), Peat bogs of Folesia, 1049 
Kunz (Prof J ), [death], 333 

Kurti (Dr N ), and Prof F Simon, Heat Transport in 
Liqtud Helium lielow 1®, 207 

KurzyniPc (E ), Vanation of the Electric Resistance at 
Low Temperatures of Alloys of Tm and Zme, Lead 
and Antimony, 1040 

Kusnezov (Prof N J ), The Arctic Fauna of Eurasia and 
its Origin 405 


Laby (Prof T H ). P. G. NicholU, A F. B Niokson and 
J J McNeill, Reflection of Atmospherics by the 
Ionosphere, 363 

Lacaille (A D ), Prehistoric “Harpoon” from Scotland, 
1070 

Lachampt (Madeleine), Deoarboxjdation by the Typhoid 
Bacillus, 1042 

Lacroix (A ), Figures de Savants Tomes 3 and 4 (Review), 
074 

Laffitte (F ), f J Baron and]. Inflammation of Normal 
Propyl Ether, 47 
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de (Dr Fredenca), [Dr K Birket Smith and], 

iffie Eyak Indians of the Copper River Delta, Alaska, 

Lamo (T ), [Prof A I Virtanen and], Biological Fixation 
of Nitrogen 16S Ninhydrine Reaction m the 
Quantitative Determination of Diffeiynt Ammo 
Acids, 764 , [Prof A I Virtanen, P Rmtala and]. 
Decarboxylation of Aspartic and Glutamic Acids, 074 
Laing (Dr F ) Prof A K Mordvilko, 1027 
Lamb (Miss Wmifrid), harly Anatolian Civilizations, 088 
lAmbert (J D ), elected an offlcial fellow of Trinity 
College, Oxford, 46 

Lambert (Dr R H ) [Dr S E Sheppard, R D Walker 
and] Photochemical Equivalent in Optical Sensitiz 
mg 478 

Lampitt (Dr L H ) W irk of Chemists for Self SufBiienoy, 
680 

Lanchester (Dr 1 W ) Energy Balancu Sheet of the Gas 
Engme, 677 

Landau (L ), and F T ifshitz, translated by D Shoenberg, 
Statistical Physics (Rwxew), 665 
Lander (Prof C H ) Oil from Coal, 468 
Landtman (Prof G ) ITie Origin of the Inequality of the 
Social Classes (Review), 687 

Landy (M ), Fffcct of Pyndme Compounds on the Nutri 
tion of Slaphyloeoeetu aureus 618 
Lang (late Miss Scott), acoeptanoe by St Andrews 
Umvereity of the legacy of, 179 
Lang (Dr W D ), retirement of, from the British Museum 
(Natural History), 870 , work of, 907 
Langer (Susanne K ), An Introduction to Symbolic Logic 
(Review), 413 

Langfeld (H S ), [E G Boring, H P Weld, and col 
laborators], A Manual of Psychological Experiments 
(Revieu ), 498 

Langmuir (Dr I ), and Dr Dorothy Wnnch, Vector Maps 
and Crystal Analysis, 681 Molecular Films (Pilgnm 
Trust lecture), 1086 presented with the Faraday 
modal of the Chemical Society, 1110 conferment 
upon, of an honorary doctorate by Oxford Umversity, 
1170 


La Pierre (C W ), and A F Mansfield New Application 
of Photo Electnc Cells, 260 

Laporte (Prof O ), Scattering of Yukawa Particles by 
Protons, 432 

Large (Dorothy K ), [Di A Albert and]. Preparation of 
2 8 Diammo Acndme 436 

Larmor (Sir Joseph), Intense Radioactivity of the Super 
ficial Ooecm Floor 37 , Experimental Scrutmy of the 
Influence of Grav itation on Light, 1036 

Lasarew (B G ), [A K Kikom and]. Further Experi 
ments on Liquid Helium II, 289 

Losnitzki (Drs A and M ), Formation of Hsemolymph 
Glands m Tumour beoimg Rats, 36 , and Dr A K 
Brower, Isotopic Constitution of Potassium m Normal 
and Tumour Tissue, 638 

Latham (Mary H ), Some Eocene Ostracoda from North 
West India, 1091 

Lathe (F E ), World’s Natural Resources, 760 , and 
S J Cook, Control of War Metals as a Peaoe Measure, 


Lauder (I ), [J B M Herbert and]. Oxygen Exchange 
during Esterification, 964 

Lauffer (Dr M A ), [Dr H S Loring and Dr W M 
Stanley, Aggregation of Purified Tobacco Mosaic 
Virus, 841 

Laune (A H ), Physical Maturity of Blue Whales, 684 

Lauwerys (J A ), and J Ellison, Chemistry (with some 
Geology), (Renew), 188 

Lawrence (W J C ), Horticultural Uses of Peat, 921 , 
Practical Plant Breeding (Renew), 033 

Laws (F A ), Electrical Measurements Second edition 
(Renew), 661 

Lawton (Prof AC), awarded the Penrose medal of the 
Geological Society of America, 960 

Lawton (W ), [Prof E C Dodds, L Golberg, Prof B 
Robinson and], (Ettrogomo Activity of Alkylated 
Stilbcestrols, 34 , CBstrugenio Activity of Eaters of 
Diethyl Stilbcsstrol, 211, [N R Campbell, Prof 


E C Dodds and], (Estrogenic Activity of Anol , 
A Highly Active Phenol Isolated from the By 
Products, 1121 

Lea (Prof F C ), Hydro Kmetic Power Transmitter, 488 
Leakey (Dr L S B ), Excavations at Njoro, Kenya, 319 
Lecomto (Dr J ), [Dr H Gcrding and]. Infra red Absorp 
tion Spectrum of Sulphur Tnoxide, 718 
Lederer (E ) and Mile R Glaser, Echinochrome and 
Spinochrome, 766 

Lee (Dr A W ), Travel times of the Seismic Waves 
PandN, 801 

Lee (E ), Dr G B B M Sutherland and C K W u, 
Infim Rod and Raman Spectra of Crystalline Hydro 
chloric Acid, 669 

Lee (H W ), The Scophony Television Receiver, 69 
Lee (Sir Kenneth), appomted a member of the Industrial 
Health Research Board of the Medical Rosoarch 
Council, 714 

Leeds (E Thurlow), elected a professorial fellow of 
Brasenose College, Oxford , work of 1030 
Le FAvre (Dr R J W ), and P Russell, Dependence upon 
State of the Delectno Polarizations of Ammonia end 
its Three Methylated Derivatives, 617 
Doggo (J W ), [Dr R Lemberg, W H Lockwood and] 
A Hiemuglobm from Bile Pigment, 148 
Lohmer (Prof D N ), [death], 636 

Lemberg (Dr R ), J W Legge and W H Lockwood, 
A Hnmoglobin from Bile^gment, 148 
Leppan (Prof HD), The Org^zation of Agnculturo 
with Ajpplioations to South Africa (Renew), 866 
Lesage (P ), Inhentance of Acquired Physiological 
Characters Precocity, 968 

Lessmg (Dr R ), Removal of Sulphur Acids from F lue 
Gases, 844 

Lester (O C ), Scientific Research and Social Well bemg, 
304 

Lett (H ), elected president of the Royal College of 
Surgeons of England 362 

Levaditi (Prof C ), Nature of Ultra virus and Bacteno 
phi^, 120 

Levan (Dr A ), A Tnploid Asynaptio Alhum ampleeiens 
from California, 118 

Lovorhufane (Viscount), Science and Mankind, 203 , and 
others (Communications to the Seventh International 
Management Congress, 762 

Levi Civita (Prof T ), elected a foreign associate of the 
Pons Academy of Sciences, 206 
Levy (Prof H ), A Philosophy for a Modem Man (Renew) 3 
Levyns (M R ), Past History of the Cape Flora, 628 
Lewes (D ) [Dr S Zuckerman, Dr G Bourne and] 
Cyolioal Changes in the Adrenal Glands of Spayed 
Bats 764 

Lewis (Dr B ), and Dr G von Elbe, Combustion, Flames 
and Explosions of Gases (Revtsw), 411 
Lewis (E ), In Search of the (lyr Falcon An Account of 
a Tnp to North West Irelwd With a Memoir of the 
Author (Renew), 1141 
Liddell (Miss DM), [obituary article], 243 
Lieben (Prof F ), Metalho Con^unds of Protem, 463 
Liegel (W ), [W HQcke and], (Juadrivalent Nitrogen, 022 
Lif^tz (E ), [L Landau and], translated by D Shoen 
bere. Statistical Physics (Renew), 666 
Lilienfeld (Dr L ), [obituary article], 282 
Lillie (A B ), Excursion of the Oelogical Society of France, 
099 

Linderstrsm Lang (Dr K ), R D Hotchkiss and G 
Johansen, Peptide Bonds in Globular Proteins, 996 
Lindsay (Dr C ), The Profeasion and the Pubbo (preei 
dential addreos to the British Medical AssociationV 246 
Lindsay (E ), Two Gregannes from Cienoleptema Umgi 
oaudata etc , 491 

Lmdsay (Dr E M ), appomted part tune lecturer in 
astronomy m Queens University, Belfast, 264 , 
Bright Nebulosi^ m the 'Coalsack' 919 
Ling (A W ), and W R Muir, Poultry and Poultry Manure, 
298 

Link (Prof O K K ), and Virgmia Eggert, Inhibition of 
Adventitious Bud Tmtiation m Hypoootyls of Flax 
by Indole-8-Aoetlo Acid and Flax Extract, 398 
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Lipihtki (F.), [Prof H Niewoduczallski ftnd], ‘Forbidden’ 
Lines in the Te I Spectrum, 1 160 
Lister (Sir Spenoor), Midicel Research in South Africa, 
801 

Liu (C. H.), Jew’s Harps from Haman Island, 259 
Lloyd (A. J ), Ocourrenoe of Burbot m the Estuary of the 
River Severn, 1118 

Lloyd (LI. 8.), Dwibels and Phone • A Musical Analogy, 
746 

Lockwood (W H ), [Dr R Lemberg, J. W Legge and], 
A Heinoglobm from Bile Pigment, 148 
Loekwmg (Dr W F.], Localized Nature of Photoperiodio 
Resronse. 120 

Lombard (A ), and W Sohroeder, Miocene of Saint Floront 
((Corsica), 682 

Lombardo (V ), [A. G. Zocooli and]. Rotter’s Test for 
Vitamm C Deficiency, 1124 

London (Dr, H.), A Ponderomotivo Efteot Associated with 
the Flow of Heat through Liquid Helium II, 612 
Longfleld (Miss Cynthia), 'Ime Dragonflies of the British 
Isles (Revxtw), 696 

Longwell (Dr J ), [Dr R W. Butcher, F T K Pentelow 
and]. Survey of the River Tees Part 3. 177 
Looby (W J ), and J Doyle, Life hutory ot Saxeyothota 
eotupusua Lmdl , 1171 

Loofbourow (Prof J R ), E. S Cook and Sister Miriam 
Michael Stimson, Chemical Nature of Proliforation- 
Promotmg Faitors from Injured Cells, 673 
Lonng (Dr H S ), Dr. M A Lauflor and Dr. W M 
Stanley, Aggregation of Purified Tobacco Mosaic 
Virus, 841 

Loughnane ( J B ), and late Prof P A. Murphy , Miss 
Phyllui Clinoh, and late Prof P. A Murphy, 
Economic Aspet ts of Potato Viruses, 269 
Love (E. R ), elected a fellow of Trinity College, Cam- 
bridge, 766 

Lovell (Dr A. C B ), [Dr L JAnossy and]. Nature of 
Extensive Cosmic Ray Showers, 716 
Lowe (Prof, Belle), Experimental Cookery from the 
Chemical and Physual Standpomt , with a Labora- 
tory Outline Second edition (Retnew), 1018. 
Lowonstem (Dr O ), appointed lecturer in zoology m 
Glasgow University, 681 

Lowio (Prof R H ), The History of Ethnological Theory 
(fietaeu)), 6 

Lowndes (A. G ), rotireinont of , work of, 201 
Lownds (Dr L ), retirement from Chelsea Polytechnic, 32 
Lowne (B. T.), Ro-oolonisation of a Burnt Patch at Ciss- 
bury, 46 

Luck (J M.), and 0 R Noller, Annual Review of Bio- 
chomistry, Vol 7 (Eetnrui), 652 
Lugard (Lord), presentation of a bronze statuette of, to 
the Inmrial Institute, 866 

Lumsden (W. HR), swarded a junior rosoarch fellowship 
in tropical medicine by the Medical Research Council, 

790 

Luyten (J ), Elhpticity of Close Bmary Stars, 217 
Lydall (F ), Energy Supply for Electric Railways, 470 
Lytle (W. J ), appoint^ honorary lecturer m surgical 
pathology m Shoffield Umversity, 926 
Lyttieton (Dr. R. A ), Ongm of Binary Stars, 680 ; Origpn 
of SateUites, 677 


van der Maas (O. J ), [Dr M J L Dole, Prof B C P 
Jansen, Prof. G J Sizoo and]. Distribution of 
Phosphorus in the Leg Bonos of Cluokons, 963 
MacArthur (Dr J. W.), The Dionne Quintuplets, 1001 
MacBnde (Prof E W.), Antarctic and Glacial Ages, 07 , 
438; 638, and W. K. Spenser, Early Echmoderms, 486 
McCallum (Dr. S. P.), Spectral Contmua of the Rare 
Gases, 014, and M S Wills, Band Spectrum of 
Helium, 262 

MoOanoe (Dr. R. A.), elected a feUow of Sidney Sussex 
CoUem, Oambnd^, 127 

MoCanoe (Ifr,), Acid and Basic Open-Hem^h Steel-making 
Practice, 966 , 

MaoOlement (W. D ), [Dr Kenneth M. Smith and]. 
Aggregation of Punflod Tobacco Mosaic Vims, 848 


McClung (C E ), Chromosome Phylogeny, 1134 
MbDougall (Prof W.), [death], 986 , [obituary articles j, 
1107, 1108 

McFarlano (Dr A S ), Facts and Theories m Protein 
Chemistry, 1023 

Maoewan (H C ), Electric Heating of Merchant Ships, 948 
Macfarland (Dr Eileen Erlanson), Blood-Groups m India, 
830 

Macfarlane (Ur. Eileen W ), Racial Characters m Jews of 
Cochin. 171 

Macfarlano (M G ), [Prof R Robison, A Tazolaar and], 
A New Phosphoric Ester Isolated from the Pro- 
ducts of Yeast Juice Fermentation, 114 
MaoGiUavry (Carolma H ), [late H J Vorwoel and]. 
Crystal Stmeturo of Succmio Acid, 161 
Maegregor (O ), Culture and Ethnology of the Tokelau 
Islands, 79 

MacGregor (J J ), appomted advisory economist to the 
West Midland Pievmce at the Harper Adams Agri 
cultural College. 200 

MacGregor Moms (Prof J T ), conferment upon, of the 
title of emeritus professor by London University, 
224 , conferment on, of a dootorato by Ixindon 
Univorsity, 846, admitted a fellow of Queen Mary 
College, 1069 

Maclim (A ), Darwin’s Tlioory Applied to Mankind 
(ifsincui), 462 

McKay (H A C ), Kinetics of Exchange Reactions, 997 
Maokenzio (Dr AS), [death], 638 
Mackenzie (Sir Odin), [death], 104 , [obituary article], 
243 

Mackenzie (K ), A Simple X-Ray Dosimeter, 110 
MoKeown (Dr J ), and E. D Ward, Elastic Properties 
of Non-Ferrous Metals and Alloys Collected Data 
(RetMW), 468 

MacKmIay (R B ), (Mrs. A. Lament), Efleet of Ultra- 
oontnfuging on Nebfla eollaru J^eidy (pro parte), 295 
MoKinley (Prof K B ), [death], 323 
Macmillan (Harold), The Middle Way A Study of the 
Problem of Economic and Social Progress in a Free 
and Democratio Society IRevttw), 93 
MoNaughton (Major-Oon A G L ), and others. Scientific 
Research and Industrial Needs m Canada, 1130 
McNeill (J J ), [Prof. T H Laby, F G NithoUs. A F B 
Nickson and]. Reflection of Atmospherics by the 
Ionosphere, 353 

MePotno (Dr J 8 ), Elcctron-Incrtia Effects m Thermionic 
Tubes, 264 

McPherson (Elizabeth H ), awarded a postgraduate 
studentship of London University, 170 
MacRobert (Prof T M ), and W Arthur, Trigonometry 
Parts 2, 3 and 4 (fleeteui), 663 , Solution m Multiple 
Series of a Type of Generalizod Hypergeomotno 
Equation, 1091 . and W Arthur, Trigonometry 
Port 1 Intermediate Trigonometry (Review), 1142 
MoToggert (A ). PorsiBtoncy, Productivity and Palafa- 
bility in Some Introduced Pasture Grasses, 216 
Mohajani (Dr OS), The Application of Moving Axes 
Methods to the Geometry of Curves and Surfaces 
(Review), 236 

Mahesbwan (P ), Angiosperm Embryo Sacs, 172 
Mainland (D ). and B K Cody, Cell Size, 79 
Mainland (W F ), German for Students of Medicme and 
Science , with Notes, Grammatical Introduction and 
Vocabulaiy (Review), 896 

Maizels (Dr M ), conferment upon, of the title of reader 
by London Umversity, 224 

Malengreau (J.), Essai sur lee fondements de la g6om4trie 
Euclnboime (Review), 376 

Malmowski (Prof B.), Foundations of Human Inequality 
(Review), 6o7 

Maliaga (D. P ), Stony Meteorite of Kaptal-Aryk, 623 
Mallowan (M E. L ). Excavations in Northern Syna, 698 
Maly (Prof. J ), [Prof. J. Mateigka and], Craniology of 
African Py^ios, 722 

Mangelsdorf (F. C ), and R. G. Reeves, Ongm of Maize, 
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Mann (Dr F Q.), and others. Organic Chemiatry of the 
Metals. 709 
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Mansfield (A P ), [C W La Pierre and], New Appliuation 
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Manton (Dr 8. M ), Fertilisation in the Onyohophora, 
80 
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Speleological Association, 284 
Mark (Prof. H ), Aspects of High Polyraerio Chemistry, 
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Marker (R E ), Steroidal Hormones, 922 
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Marrack (Prof JR), The Chemistry of Antigens and 
Antibodies (Review), 316 

Maman (Prof C F ), and O C Butler, Chemical Studios 
on the Adreno-Qemtal Syndrome, 400 
Marshall (Sir Guy A K ), C F M Swynnerton, 198 
Marshall (J F ). The British Mosquitoes (Review), 773 
Marshall (T. H ), Professionalism in the Modem World, 
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Martin (Dr A E ), [Dr J J Fox and], Absorption of the 
CH, Group near 3p, 840 

Martm (Mrs C ), and others. Stone Age Cultural Succession 
m Southern Rhodesia, 679 

Martm (D. C ), Absorption Spectrum of Cobaltous Chloride 
m Deuterium Oxide, 706 

Martm (E.), [W M H Greaves and]. Colour Temperature 
Variations of Stars, 173 

Martm (MUe G ), [F Chodat and]. Ineffectiveness of 
Colchicuio m Purely Nuclear Process, 628 
Martm (H ), [E. Fajans and], Protective Insecticides and 
Fungicid^, 80 

Martm (Prof. L C ), The Electron Microscope, 1062 
Mextyn (Dr D F ), and O H Munro, The Lorentz 
‘Polarization' Correction and the Behaviour of Radio 
Echoes from the Ionosphere at Froquencies near the 
Gyro-frequency, 1169 

Maruyama (S ), [Prof U Nakaya, Y Toda and]. Further 
Experiments on the Artificial Production of Snow 
Cr^tals, 10 

Mason (Miss EM), Assay of Thyrotropic Hormone, 480 
Massey (Dr H. 8 W ), appomted Qoldsmid professor of 
mathematics at London Univeisity College, 846 
Mateigka (Prof J ), and Prof J MMy, Craniology of 
African Pwroies, 722 

Mather (Dr K ), Distribution of Crossmg-over m the 
Chromosomes of Drosophtln, 157 , Crossmg-over in 
Chromosomes, 362 , The Moasurement of Linkage in 
Heredity (Review), 416 

Mathias (P ), Fhyllopoda Biologie des Crustac^es 
Phyllopodes, 440 

Mathieu(IlQle, Suzanne), [E C Levallier and], .Spontaneous 
Evolution of the Magnetic Pniperties of Ferric 
Hydroxide, 367 

Matthews (L H.), Prof Buokland and Oxford, 7.58 
Matumoto (T ), Crustoceous Deposits of the Naibuti 
Valley, South Karahuto, 367 

Maurice (Sir Frederick), admitted a fellow of Queen Mary 
College, 1069 

Maximow (Prof N A ), F,ditod by R B Harvey and 
A E Mumeek Swond English eilition, translated 
by Dr Irene V Krassovsky, Plant Physiology 
(Review), 977 

Maxwell (L R.), Mechanism of Delayed Killing of Maize 
Seeds with X-radiation, 927 

May (Dr E ), [Dr O. Hermann, Dr. T. Vogel und]. Die 
Bedeutung der Modomen Pbysik fUr die Theorie der 
Erkenntms (Review), 413 

Medawar (P. M.), elected a fellow of Magdalen College, 
Oxford, 886 

Mee (A J.h A Modem School Chemistry (Hstastc), 733 
Meeater (W. A. T Cohen), [E Cohen and]. Acute Tm 
Plague (2), 181 ; (3), 1049 
Mehra (P N.), Features in Fern Prothalli, 921 
Meier (F. C.), [death], 823 

Meitner (Mte Lise), sixtieth birthday , work of, 866 


Meitner, [Hahn, Strassmann and]. New Transformation 
Product m the Trans-Uranium Senes, 642 
Meldahl (H F.), [Prof. L. Ruzioka and], A Simple Con- 
version of (ranr-Dehydro-Androsterone mto Preg- 
nane Denvatives, 399 

McllanW (Sir Edward), The State and Medical Research 
in Great BnUdn (Harveian oration), 781 , appomted 
Rede lecturer of Combndge University for 1939, 1047 
Mellanby (Dr. Helen), Animal Life m Fresh Water . a 
Gmde to Bntish Fresh-water Invertebrates (Review), 
935 

Mellor (Dr J W.), [obituary article], 281 
M41an (J ), [G Oesliro and]. Crystalline Form of Acmite, 
687 : The Plane Method for the Identification of 
Crystallizable Subetancee, 887 
Melville (Dr H W ), and E A B. Birse, Photochemistry 
of Ammoma, 1080 

M4mery (H ), An Index of Stability of the Solar Activity, 
86 

Mendelssohn (Dr K ), [Dr J Q Daunt and]. Transfer 
Effect m Liquid Helium II, 476 , [W F Berg and]. 
Photographic Sensitivity at Liw Temperatures, 1 126 
Mendoza ( J M ), Philippme Mushrooms, 862 
Menzel (Dr D H.), Kisers’ Absorption Law in Physical 
Problems, 433 , Effect of Oollisions on the Intensities 
of Nebular Lmes, 644 

Merrett (Prof. W. H ), [obituary article], 906 
Morrill (E D ), and E H Walker, A Bibliography of 
Eantem Asiatic Botany (Review), 696 
Mes6e (H I ), [F Hem and], Vne Radicals from Toluene. 
1003 

Messenger (T H ), Nature and Uses of Rubber I,atex 
(Review), 186 

Metchnikofi (Prof E ), English translation, edited by 
Sir P. Chalmers Mitchell Revised and brought up 
to date by Rear-Admiral C M. Beadnoll. The 
Nature of Man Studies m Optimistic Philosophy 
(Review), 1100 

Metzger (F.), and Dr E. Miosoher, Condensation Co- 
ofiBoients of Mercury Halides, 672 
Meyer (K ), (G. Fleischer, Dr. E. Schwenk and], Nature 
of the Gonadotropic Hormone from Pregnant Maro 
Serum, 836 

Michel (J ), Behaviour of Refractory Metals, and in 
Particular that of Molybdenum, at High Tempera- 
tures, 627 

Michiels ( J L ), Anomaly in the /^parent Absorption of 
Slow Neutrons by Iodine and Boron, 431 
Miehlnickel (Dr E ), Hbhenstrahlung (Ultrastrahlung), 
(Review), 696 

Mieecher (I)r E ), [F. Metzger and]. Condensation Co- 
eSlcients of Mercury Halides, 672 
Miescher (Dr K ), Dr W H Fischer and E Tsohopp, 
Effect of Oeeoxycorticosteroue and its Esters, 
436 

Miller (Miss E W ), [F. C. Pybus and]. Bone Tumours and 
(Estrone, 872 

Miller (Miss F C ), appomted senior lecturer m geography 
m Southampton University College, 264 
Miller (Hugh), commemoration at Cromarty of, 637 j 

Miller (J ), Bede’s Law and the Systems of the Planets 
and Stellites, 670 

Miller (L ), The Song of the Mockmg-Bird, 1114 
Miller (N ), [Dr H J. Emelius and]. New Denvatives of 
the SiTyl Radical, 996 

MiUikan (R. A ), Prof D Roller and Prof. E. C Waieon, 
Mechanics, Molecular Physics, Heat and Sound 
(Review), 696 

Millmgton (O ), [T L. Eekenley and]. Diffraction and 
Refraction of Radio Wavee, 681 
Milne-Thomaon (Prof. L. M.), Theoretical Hvafrodimamics 
(Review), 1136 

Milwiuvl (O. E.), Business Man’s Guide to Management. 

Sixth annual edition (Review), 664 
Munno (H R.), Long-distance R^o Reception and the 
E-region of the Ionosphere, 163 
Minkowski (Dr. R.), [Prof. I, S. Bowen and], Effeet of 
Collisions on the Intensities of Nebular Linw, 1079 
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Tliaener (A D ), [Dr. E T 8. Appleyard and]. Super- 
conductivity of Thin Films of Mercury, 474 , [Dr 
J. F AUen and], Flow Phenomena in Liquid Helium 
II, fl43 

Miskolecy (Prof D ), elected a member of the Oerman 
Academy of Natural Science at Halle, 1 1 1.5 
Mitchell {Sir P Chalmers), A Philosimhy for Socialism 
(Revuw), 3 , and others, National Parks, 1087 
Mitra (Prof S. K ), Origin of the K Layer of the Iono- 
sphere, 914 

Mitton (Dr. R Q ), EUectnoity and Magnetism {Revteu'), 
661 

Mkrticheva (Luoji), [Prof N. T Fedorov and]. Mechanism 
of Light Flicker Fusion during the Course of Dark 
and Light Adaptation, 760 

Moe (C. R ), [D L Fox and]. An Astacene-like Carotenoid 
from a Paciflc Coast Anemone, Epiactts prohjera, 307 
Moelwyn-Hughes (E. A ), WiUoy’s Collisions of the Second 
Kmd {Remeu)), 666 

Mohler (Dr. F. L ), Atomic Absorption Coefficients end 
Transition Probabilities, 1160 
Mohr (Dr E. C Q ), Climate and Soil in the Netherlands 
Indies, 021 

Mohr (J L ), Geographical Distribution of Zellenelles, 438 
Moir (J Reid). Antarctica and Glacial Ages, 438 , Anti- 
qmty of the Modem Type of Mon, 672 , ondD F W 
Baden-Powell, A Paleeolithic Industry from the 
Cromer District, 912 

Moles (£,), Mile T Tural and A Esertbano, Limitmg 
Density of the Gas SO,, ISO, and A Esenbano. 
Atomic Weight of Corbon, 642 , New Revision of the 
Atomic Weight of Carbon, 1133 
Molm6ry (Dr. P J M J ), History of Luohon, 608 
Moller (Dr C ), The Theory of Nuclear Forcee, 200 
Molliard (M ), Complete Cycle of Development of Certain 
Phanerogams in Aseptic Cultures, 847, R Echevin 
and A Brunei, Nitrogen Composition of Variegated 
Leaves, 1133 

Mommaerts (W P. H M ), Some Chemical Properties of 
the Plastid Granum, 1049 

Mond (Sir Robert), [death], 784 , [obituary articles], 
862, 863 

Monsarrat (K W ), Human Powers and their Relations 
(Retnew), 1100 

Moon (Dr P B ), [G E F Fcrtel, Prof G P Thomson, 
Dr C E Wynn-WiUiams and]. Velocity Distribution 
of Thermal Neutrons, 829 

Moore, [HOber and], Seiretory Activity of the Li\cr, 800 
Moore (W C.), [W J Dowson, L Ogilvie and]. Bacterial 
Rotting of Begonias, 260 

-Mordey (W M ), [death], 68 . [obituary article] 144 
Mordvilko (Prof A K ), [obituary articles], 1027. 1028 
Morgan (Sir Gilbert), rotirement of ; work of, 200 , 
appointed chairman of the Research Fund Conimittee 
of the Institute of Brewing, 469 
Morgan (Dr M T ), appointed medical officer of health of 
the Port of London, 170 

Morgan (R S ), [Dr S W Wooldridge and]. The Physical 
Basis of Geography an Outline of Geomorjihology 
{Review), 886 

Morgan (Prof T H ), elected a foreign associate of the 
Pans Academy of Sciences, 206 
Monn (Dr V ), elected president of the Boyal Society of 
Canada for 1938-39, 300 
Morris (A. A ), Boron Treatment of Citrue, 676 
Morris (Prof. M ), and Prof O E Brown, Analytic 
Geometry and Calculus (Review), 1018 
Mortimer (C. H ), [B. M Jenkin and], Saraplmg Lake 
Deposits, 834 

Morton (Prof. A. A ), Laboratory Teohmquo m Organic 
Chemistiy (Revtew), 660 

Morton (E.), Protection of Underground Sources of Water 
Supply, IS 

Morton (J. D.), A Binocular Illusion, 637 
Moetafa (M. A,), Mycorriiiia m Garden Plante, 80 
Mott (Sir Basil, Bt [death], 604; [obituary article], 
788 

Mottram (Prof. V. H.), and Dr Ellsn M Radloff, Food 
TablM {Review), 648 


xxi 

Mouat (Dr Thelma), appomted lecturer m bacteriology 
m Birmingham Umversity, 80 
Mousa (A ), [H Bulhard, I GruncUand and]. Detection of 
the Phosphorus of Supra-renal Phosphatides by 
Radio-phosphorus, 960 

Movius (Dt H L ), ArohSBulogy of Burma, 277 
Movius (Dr H L ), [Dr H de Terra, Father P Teilhard 
de Charclm and]. Geological and Archmological 
Aspects of South Eastern /Uia, 276 
Moy-Thomas (J A ), and B Dyne, Actinopterygian 
Fishes from the Lower Carboniferous of Olencartholm, 
Eskdale, Dumfriesshire, 128 

Muzley (A), The Sub-Arctic Region as a Molluscon 
Habitat, 1116 

Muir (W R ), [A W Ling and], Poultry and Poultry 
Manure, 298 

Mukerji (Prof S K ), Raman Spectra of Coiiipoimds with 
ThrcH) Benzene Rings, 477 

Muller (H ), [E Comer and], Cryoscopy of Salt Solutions, 
847 

Muller (Dr H J ), Present Status of the Mutation Theory, 
178 

Muiidkur (Dr B B ), Fungi of India, 1121 
Munro (O H ), [Dr D F Martyn and]. The Ixirentz 
‘Polarization’ Correction and the Behaviour of Radio 
Echoes from the Ionosphere at Frequencies Near the 
Gyro-frequenc> , 1169 

Murati (K ), (Prof M Nakaidzumi and]. Effects of Be-D 
Racbations upon Vwut Faba, 834 
Murphy (Prof PA). |dcath], 866 , [obituary ortiolel, 986 
Murphy (Prof PA), and J B Loughnano , Miss Phyllis 
Clmch, J B l/oughnano and. Economic Aspects of 
Potato Viruses, 259 

Murray (Dr D W. G ), awarded a Hunterian professor- 
ship of tho Royal College of Surgeons of FJigland, 828 
Murray (J. Wickham), appointed an official for higher 
education by the National Union of Teachers, 870 
Murray (Dr. PDF), Onseqiiential Evolution, 616 
Murray (Lieut W B 1, and J S Sproule, Record Endur- 
ance Flight by Glider, J 10 

Murtini (Prof E ), nominated an honorary member of tho 
Rumanian Aeadcmy of Sciences, 1 10 
Myddleton (Dr W. W ), Production of Hydrocarbon Oils 
from Industrial Gases, 173 

Myers (Prof. F E ), [Prof R T Cox and]. Indeterminacy 
of Electron 8pm, 304 

Myers (Dr J E ), appomted principal of the Mam heeler 
College of Technology , work of, 323 
Myers (W H ). [Dr O J Robertson, W E, Tetlow and], 
“Methyl Epigluoosamine’’ and 2-Amino-o-Methyl- 
Altroside, 1076 

Myres (Prof J L 1. Prof Buokland and Oxford. 673 

Nachmansohn (D ), [R Couteaux and], Oiohnesteraso at 
the End-plates of Voluntary Musclo after Nervo 
Degeneration, 481 

Nadel (S F.), Social Symbiosis in Nigeria, 119 
Naess (T ), [H Krmgstad and], Determmalion of Nico- 
tmio Aoid and its Amide, 1003 
Nagelscbmidt (Dr G ), Rod-shapeil Clay Particles, 114 
Nohas (M K ), and F H Constable, Thermal Con- 
ductivity of Mud Brick, 837 

Naur (K K ), [Dr. S L. Hora], Indian Mosquito-Dostroying 
Fish, 676 

Naismith (R ). and W J G Beynon, Bright Solar Erup- 
tions and the Ionosphere, 250 
Nakaidzumi (Prof. M ), and K Murati, Effects of Be-D 
Radiations upon Vteta Faba, 634 
Nakaya (Prof U ), I Sat6 and Y Sekido, Preliminary 
Experiments on the Artificial Production of Snow 
Cr^tals, 10, Y Toda and 8 Maruyama, Further 
Experiments on the Artificial Production of Snow 
Crystals, 10 

Narkiewioz-Jodko (Dr K ), [Prof S. Siczeiuowski, Prof 
8 Ziemeok) and], Specific Ionization of Gases by Soft 
Cosmic Rays, Residual Currente and Deep Water 
Measurements, 208 , Specific Ionization Characteriz- 
ing Cosmic Rays, 1010 
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Koriikar (Prof V V ), Relativistic Motion of a Radiating 
Maas, 717 

Natvig (L R ), Cattle Bot flies m Norway, 760 
Nebel (B R ), Colchicine and Acenaphthene as Poly 
ploidising Agents, 267 

Neddermeyer (Dr 8 H ), [Dr C D Anderson and]. 
Mesotron (Intermediate Particle) as a Name for the 
New Particles of Intermediate Maas, 878 
Neill (R M ), Food and Feeding of the Brown Trout 
{Salmo trutta Lmn ), 128 

Neilson (Miss AT), [dwth] 200 , [obituary article], 406 
Nelson (E M ), [death], 200 , [obituary article], 386 
Nelson (K ), Electricity in Coal Mines, 080 
Neumann (K ), Molecular Motion m Surfaces, 262 
Neville (Prof EH), Vector Maps as Positive Evidence 
m Crystal Analysis, 004 
Newberry (P E ), Sir Robert Mond, 863 
Newnham (E V ), Eflects of Floods in East Norfolk 
267 , 472 

Newsholme (Sir Arthur), presented with the Jonner medal 
of the Royal Society of Medicine, 287 
Newton [Johnson and] Effect of Inbre^ing of Physiologic 
Races of Rust, 726 

Noyman (Dr J ), “La critique eat la vie de la science” 
(Bevteip), 220 , Lectures and Conferences on Mathe 
maticaJ Statistics Revised and Supplemented ^ 
the Author, with the Editorial Assistance of W £ 
Doming (Revteui), 274 

Nioholls (F G ). [Prof T H Laby, A F B Nickson, 

J J McNeill and]. Reflection of Atmospherics by the 
lonomhere, 363 

Nichols (R F \V ), [Dr H H Storey and]. Seasonal 
Transmission of CtwMava Mosaic, 641 
Nicholson (M ) The Compilation of the PEP Press Report, 
680 

Nicholson (Dr SB), Discovery of Two New Satellites of 
Jupiter, 633 

NickoUs (L G ), Use of Invisible Radiation in Police 
Work 1132 

Nickson (A F B ) [Prof T H Laby, F G Nicholls, 
J J McNeill and]. Reflection of Atmospherics by the 
Ionosphere, 363 

Nicol (Dr Edith AT), Brackish water Fauna of Orkney, 
1083 

Nicoll (F H ), [M Bowman Manifold and] Electrolytic 
Field Plotting Trough for Circularly Symmetric 
Systems, 39 

Nier (A O ), Isotopic Lead, 402 

Niethammer (Dr A ), Die mikroskopischen Boden Pilze 
(Eevieui), 896 

Niewodniczodski (Prof H ), and F Lipidski, Forbidden’ 
Lmes m the Te I Spectrum, 1160 
Nijland (A A ), Mean Light Curves of Long Period 
Variables (31), 307 

Nilssen (B ), [Dr J B Speakman, G H Elliott and]. 
Reactivity of the Sulphur Linkage m Wool, 1038 
Nishina (Dr Y ), T Yasaki, Prof K Kimura and M 
Ikawa, Artifloial Production of Uranium Y from 
Thorium, 874 

Nixon (J W ), elected honorary mesident of the Mersey 
side branch of the British Empire Naturalists’ 
Association, 1112 

Nolan ( J J and P J ), DiffusKm and Fall of Atmosdieno 
Condensation Nuclei (with an Appendix by F G 
Gormley), 180 

Noller (C R ), [J M Luck and]. Annual Review of Bio 
chemistry Vol 7 (Rstasui), 662 
Nord (Prof F P ), appomted professor of organic 
ohmnistry m Fordham University, New York, 700 
Noms (K R ), A Population Study of the Red legged 
Mite {HaUMdtna dttiruetor), 1164 
Nomsh (Prof R G W ), elected a member of the Council 
of the Senate of Oambndge Uruvers^, 846 
North (Dr F J ), River Scen^ at the Head of the Vale 
of Neath, 60 , Verses about Buokland, 1040 
Noviiek (Dr F ), Flora of Certain Moravian Lidies, 361 
Nowaoki (W ), [O Book and]. Compounds of Divalent 
Bnropiuin, 670 

NuffleU (t«rd), gift to Birmingham University, 64 


d’Ooagne (Prof M ), [death], 744 

Ochoa (Dr 8 ), and Prof R A Peters, Quantitative 
Measurement of Vitamm B„ and its Phosphoric 
Esters and their Synthesis in Animal Tissues, 366 
O Dea (W T ), Statistical Method m Engineering Speciflca 
tions, 622 

Ogden (G ), [J H Hudson and]. The Adsorption of 
Deuterium on Some Promoted Molybdenum Oxides 
476 

Ogg (A ), B Ootsraon and K W Simpson, Quartz Hon 
zontal Intensity Magnetometer (2 H M ) 627 
Ogilvie (L ), [W J Dowson, W C Moore and]. Bacterial 
Rottmg of Begomas, 260 

Oldham (J W H ), [Dr A R Ubbelohde and] Melting 
and Structure of Long Cham Ketones, 74 
Ohphant (Prof M L E ), Contributions of Engineenng 
to Physics, 444 

Oliver (D A ), and J W Shedden, Cooling of Permanent 
Mamet Alloys m a Constant Magnetic Field, 200 
Olver (Sir Arthur), appomted prmcipal of t^ Royal 
(Dick) Veterinary College, El^burgh, 110 , work of, 
170 

Ommanney (Dr F D ), South Latitude (Rsetets), 62 
Onslow (Lord), Natioi^ Parks and the Presei^tion of 
the Flora and Fauna of Great Bntam, 340 
Oparm (Dr A I ), translation, with annotations, by Prof 

8 Morgnhs, The Ongm of Life (Stvtew), 412 

Opik (Prof A A ), eleot^ a foreign eorrespondent of the 
Geological Society of London, 1033 
Orr (R T ), Rodents from Galapagos Islands, 060 
Ortner (G ), and G Protiwins^, ReMtion of Fast 
Neutrons with Nitrogen Nuclei, 807 
Ortner (Dr Q ), UmveisiW of Prague, 1 161 
Orton (Prof J H ), J W Jones and G M King, Male 
Sexual Stage m Salmon Parr (SaJmo talar L luv ), 
880 

Orwm (Mr and Mrs C S ) The Open Fields (Eetneis), 646 
Osborn (Miss MR), awarded a Frank Smart prise m 
zoology of Cambridge University, 86 
Osborn (Prof T G B ), and others, National Park, 1087 
Osborne (Prof W A ), Bluffing by l^lipse Prediction, 837 
Ostwald (Prof Wolfgang), nominated an honorary 
member of the Rumanian Academy of Sciences, 110 
Overstreet (R ), [H Jenny and]. Contact Effects between 
Plant Roots and Soil Colloids, 927 
Owen (Prof E A ) and R W Williams, Effect of Tern 
perature on the Intensity of X Ray Reflection, 916 , 
Formation of Widmanstatten Figures m Meteorites, 

009 

Owst (Prof G R ), elected a professorial fellow of 
Emmanuel Coll^, Ccunbndm, 846 
Oxford (Dr A E ), ^ Erikson, nof R Robmson and]. 
Do Anthocyanins Occur m Bacteria t, 211 
Oxley (H W ), Education m Civihan Camps, 1163 


Page (J W ) Primitive Races of To day (flevteic), 236 
Pago (Dr T L ), Kramer’s Law A Correction 616 
Paget, Bt (Sir Richard), A Bmocular Illusion, 77 , Vowel 
Vibrations and Vowel Production, 987 
Pai6 (M ), A Glass Electrode for Differential Titration, 401 
Paish (F W ), appomted Sir Ernest Cassel reeuleT m 
business finance at the London School of Economics, 
806 

Pal (Dr BP), and N Alam, Hybrid Vigour m Wheat, 
1002 

Pallu (L ) [H Devaux and], Monomolecular Films and 
their Behaviour m Various States of Compression, 180 
Palmer (C E ), Atmosphenc Pollution at Wellington, New 
Zealand, 680 

Palmer (K J J, Structures of Some Compounds, 1126 
Paneth (Dr FA), appomted reader m atomic ohemistiy 
at the Imperial College — Royal College of Science, 
London, 127 , and J L Edgar, Oonoentration snd 
Meosurmnent of Atmosphenc Ozone, 112 , 671 , 

appomted professor of chemistry m the Duiham 
division of Durham University, 1000 
Panshin (I B ), Aviable Homozygous Defloienoy m 
DrotopMa mekmogaiter, 837 
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Piuamasivaa (S ), Technique of the Pamting Fruoeas m 
the Kailaaanatha and Vaikunthaperumal Temples at 
Kanohipuram, 707 

Farai^e {Mim MM), Variability of the Sun a Kadiation, 

Parang (Y S ), [B N Deeai, P M Barve and] Colloidal 
Vanadmm Fentoxide, 1091 
Farravano (Prof N ), [death], 323 , 467 
Farrington (F T ), appomtud director of Cambridge 
University Museum of Zoology, 1047 
Parrot (L ), and A Catanci, Factors m the Occurrence of 
Epidemics of Paludism in Algeria 1009 
Parsons (Dr Dorothy), Changes in the Lymph Olands of 
Tumour bearing Mice, 4TO 

Parsons (Dr L M ) Introductory Cenoral Science 
(Review), 188 

Partington (Prof J R ), Dr A E H Tutton 321 
Oxidation and Reduction, 723 
Feirtndge (E ), A Dictionary of Slang and Unconventional 
English Second edition (Revxew), 1096 
Paterson (Dr A ), appomted assistant m research in 
psychiatry m Cambridge University 766 
Pathak (G N ), [Prof R R Oates and] Chromosc me 
Structure, 166 

Faton (W DM), elected a Theodore Williams scholar m 
Oxford Umvorsity, 886 

Patterson (Prof T S ), Bmocular Vision 1041 
Patton (Piof W S ), presented with the Mary Kingsley 
modal, 988 

Paul, Jr (A J D ) [Dr W D Strong A Kidder, II and] 
Smithsonian Institution , Harvard University 
Arclueologioal Expedition to North Western Hon 
duras, 601 

Paul (R W ), awarded the Duddell medal of the Physical 
Society, work of, 1150 

Peacock (A D ), and Ann R Sanderson, Cytology of the 
Thelytokously Parthenogenetie Saw fly, 1091 
Pearl (Prof Raymond and Maud de Witt), Prices of 
Biological Books in 1937, 428 
Pearsall (Prof W H ), and M C BiUimoria, Protein 
Synthesis m Detached Leaves, 120 
Fearse (Dr R W B ), [A O Qaydon and]. Spectrum of 
Rubidium Hydride RbR, 291 
Pearson (A A ), Now Records of the Larger Fungi. 961 
Pearson (late Prof Karl), The Grammar of Science 
(Review), 229 

Pearson (T O ), conferment upon of a doctorate by 
London Umversity, 1170 

Peat (Dr S ), [S Hands and], Isolation of an Anhydro 
I Galactose Denvative from Agar 797 
Peddle (W ), Establishment of the Trichromatic Theory 
of Colour Vision, 1091 

Peletier (L A ), [J J Broeze, H van Driel G Broersma 
and]. Combustion Pressures m Spark Ignition Engines 
798 

Penck (Prof Albrecht) eightieth birthday and work of 


Pendlebury (JDS), Excavation of the C ty of Kewphi, 
Crete, 1032 

Pentolow (F T K ), [Dr R W Butcher, Dr J Longwell 
and], Survey of the River Tees Part 3 177 

Pepper (J F ), [W H Bradley and]. Gas Possibilities m 
New York State, 677 

PercivaJ (A L ), appomted a demonstrator m onginoermg 
m Cambnd^ University, 926 

Peroival (Prof E ), Pdagohydra miroAUw Dendy in Now 
Zealand, 489 

Peroival (Dr E O V ), J C Somerville and I A Forbes, 
Isolation of an Anhydro Sugar Derivative from Agar, 
797 , and I A Forbes, 3 6 Anhydro I Galactose m 
Agar, 1076 

Pemne (C D ), Cause of Earthquake Ruptures, 876 

Perrot (J -L and M ), Chromosomee of we Genus Bdwi, 
1098 


Penits (M ), Artificial Production of Snow Crystals, 10 
Fetch (T ), The Hypoorealee, 260 

Peten (Fnf. R A ), tD' S Ochoa and]. Quantitative 
Measurement of Vitamin B, and its Phosphoric 
Esters and tbeir Synthesis in Animal Tissues, 366 


Petrie (Sir Flmdeni), Science and Mankmd, 020 
Petrovii (Dr A ), (Thnstmas and Now Year among Serbian 
Gypsies, 361 , St George s Day among Serbian 
Gypsies, 626 

Pettifor (P H ), Carrier Telephony, 868 
Peyrony (Q e E ), Laugerie Haute, prOs des Eyzies 
(Dordogne), 1004 

Pozzi (Lt C^l M ), an aeroplane height record, 790 
Vhilbrick (F A ) An Introduction to Physical Chemistry 
(Review) 136 

Philip (Prof J C ), conferment upon, of the title of 
emeritus professor by London University 224 
Phihppot (L ) [I Banga, Prof A Szent QyQrgyi and] 
Dioxymalcic Acid Oxidase, 874 
Phillip (Miss L ), appointed lecturer m hygiene and 
physical training in Birmingham University, 86 
Piaggio (Prof HI H ) Hamilton and Gwmetncal 
Optics (Review) 135 

Picard (M ) [R Jouast R H6ron and] Determination of 
the Ratio of the International Ohm to the Absolute 
Ohm 265 

Picart (Prof L ), ilieted a non residint inemlxr of the 
Paris Academy of Soioncos 473 
Pick (h ), Form and Purpose of a Local Musoiiin 222 
Pickard (Sir Robert) ro elect! d vice chancellor of London 
University 46 

Fickrcll (K L ) Intoxication and Resistance to Infection 
1124 

Pietsch (Prof E ) Sum und Aufgabe der Geschichte der 
Ohemie 31 

Piggott (S ) Ongm of Hercules, 640 
Piper (C S ), and others Copper Deficiency m Cultivated 
Soils 760 

Pirie(N W ), [F C Bawdon emd] Aggregation of Purified 
Tobacco Mosaic Virus 842 

Plant (W ), [Prof R H Stoughton and] Regeneration of 
' Plant Cuttings as Influenced by Plant Hormones 293 
Plenderleith (Dr H J ) appointed deputy keeper of the 
research laboratory of the British Museum, 642 
The Conservation of Prints Drawings and Manu 
scripts (Review), 896 

Plotnikow (Prof J ) sixtieth birthday of work of 987 
Pluvmel (de La Baume), [death], 604 
Pocotk (Miss) Hydrodtetyon m South Africa 207 
Podrouiek (V ), [A M Kotljar and] Polnrographic Proof 
of Proteolysis m Diagnosis with Enzyme RsMtion 872 
Pohl (Dr R W ) appomted lecturer in electrical engmeer 
mg m Birmingham Umversity, 86 
Polunm (Dr N V ), and H M Smclair awarded the 
RoUeston momonal prize of Oxford University for 
1938 880 

Pont (E G ), Flavour and Aroma of Butter, 1084 
Pontecorvo (Dr G ) A possible Genetic Mechamsm m 
Hetorogonic Growth of Limbs of Cattle, 437 
Pool (Dr A ) resignation from Sheffield University 1090 
Poole (H H ) Use of a Model and Photo Floctno Cells 
for (he Determination of the Daylight Illumination 
in a Proposed Bmldmg , Eflect of the Colour of the 
Light on the Curvature of the Light Current 
Charactenst 10 of Rectifier Photo Cells 1171 
Porter (J O ), Accuracy of Meteor Data 680 
Porteus (Dr S D ), Primitive Intelligence and Environ 
ment (Review), 774 

Postemak (T ), Constitution and Synthesis of Phoomcme 
the Pigment of BentorUtwm phiemceum, 628 
Potts (W H ) C F M Swynnerton and B D Bnrtt 199 
Powell (A R B ), Morme MoHusca from New Zealand 
Waters, 683 

Praeger (Dr R I loyd) conferment upon of an honorewy 
doctorate by T^ity Oollero, Dublin 1090 
Prenant (Prof M ), translated by C D Greaves, Biology 
and Marxism (Rtmew), 861 

Prescott (Dr F ), and D Ridge, Organic Chemistry A 
Textbook for Science and Medical Students (Review) 
416 

Prescott (Dr 8 C ), and Prof B E Proctor, Food 
Teohnoh^ (Review), 1018 

Frees (R ), [R H Sloane and], Production of Negative 
Ions, 1166 
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Frecton (G D ), Structure of Age hardened Alummiura 
Copper Alloys, 870 

Preston (N 0 ), Control of Michaelmas Deusy Wilt, 120 
Pnoe (J B ), and Prof R Robinson, A New Natural 
Colouring Matter of the Naphthalene Group, 147 , 
Violet C Sturgees, Prof R Robinson and Gertrude M 
Robmson, Some New Anthocyanm Types, 356 
Pnoe (L 8 ). [G H J Adlam and], A Higher School 
Certificate Inorgamc Chemistry (Sevteip), 733 
Price (W C ) elected a fellow of Trinity College, Cam 
bridge, 765 

Proctor (Prof B E ), [Dr S C Prescott and]. Food 
Technology (Revtsui), 1018 

Protiwmsky (G ), [Q Ortner and] Reaction of hast 
Neutrons with Nitrogen Nuclei 807 
Pryor (M G M ), [P h Holmes and], Barnacles m Horsey 
Mere, 796 

Pugsley (A O ) conferment upon, of a doctorate by 
London University, 224 

Purday (H F P ), Diesel Engine Design iourth edition 
(Rtvxew) 274 

Purey Cost (Admiral Sir Herbert), [death], 906 
PybuB (F C ) and Miss F W Miller Bone Tumours and 
CEstrone, 872 

Qadri (Dr MAH) Biology of the Cockroach, 881 
Qume (Dr A E ), appointed inspector of anatomy in 
England and Wales, 714 

Radford (R R ) Restoration of the Hurlers, Cornwall, 
324 

Radios (Dr EUen M ), [Prof V H Mottram emd] Food 
Tables (Rtv\tw) 648 

Radnor (Earl of), appomted a member of the Agricultural 
Research Council, 32 , Importance of the Work on 
Soil Fertility of the Rothamsted Experimental 
Station, 84 

Raistnck (Dr A ), South Yorkshire Iron Industry, 1698- 
1769, nil 

Raman (Sir C V ) and C S Venkatoswaran, Optical 
Observation of the Debye Heat Waves in Crystals, 
250 Debye Heat Waves in Highly Viscous Liquids 
701 and K Subbaramiah Interference Patterns with 
Lieecgang Rings, 355 , and Dr C S Venkatoswaran, 
Coherent Modified Scattering of Light, 1116 
Raman (Prof MVS), [Prof B B Dey and) Laboratory 
Manual of Organic Chemistry (Rsineie), 663 
Ramaswami (Dr L 8 ) Ckinnoxions of the Pterygo 
quadrate in the Tadpole of PhtlatUut varudnha 
(Anura) 677 

Ramsbottom (Dr J ), Dillonian Correspondence, 369 
Old Essex Gardeners and their Gardens 949 
Ramsden (Dr W ), Coagulation by Shearing and by 
Freezing, 1120 

Ramsey (A S ) Electricity and Magnetism an Intro 
duction to the Mathematical Theory {Sevtew), 896 
Randall (Dr J T ), Lummesoenco of Solids at Low 
Temperatures, 113, Lummescence, 779 
Randhawa Zygnomalos from Northern India 961 
Ranganathan (V ), and Y V S Rau, Effect of Addition 
of Calcium on the Biological Value of the Proteins of 
Indian Diets, 166 

Rao (B V Raghavendra), Ultrasomc Dispersion, 121 
Rao (O Gopala), andC I Varadanam, Photo ammomfioa 
tiim of Orgamc Nitrogenous Compounds m the Soil, 

Rapson (Prof W S ) [P C do Kook and], A Correlation 
between the Chemical Constituents and Morphological 
Structure of Certam Thettvm Species, 1078 
ett (Prof F ) Elements of Nuclear Physics (Review). 
692 

Raahevsky (Dr N ), Mathematical Biophysics Physico 
mathematical Foundations of Biology (Review), 931 
Baamusaen (H W ), [A Hevgaard and], Inhibiting Efleot 
of Sodium Chloride on the Oxidation of Ascorbic Acid, 
293 

Raeiall (Dr, R H ), [late Dr F H Hatch and]. Third 
edition, revised by M Black The Petrology of the 
Sedimentary Rocks (Review), 234 


Rau (Y V 8 ), [V Ranganathan and], Effect of Addition 
of Calcium on the Biological Value of the Proteins of 
Indian Diets, 166 

Raventds (Clark and), Acetylcholine Hy^lysis, 1084 
Rawiea (Mary E ), [B H WiUier and], Feather Characteri- 
zation as Studied m Host graft Combinations between 
Chiok Embryos of Different Breeds, 1134 
Rawlins (F I G ), X-Rays in the Study of Pictures, 1 132 
Ray (V F ), Chinook Culture, 297 

Raylei^ (Lord), Vision m Nature and Vision Aided by 
Science , Science and Warfeure, 327 
Read (Dr J ), [Dr F O Spear, Dr L H Gray and]. 
Biological Effect of Fast Neutrons, 1074 
Recul (Dr Margaret), Standards of Living in Africa, 541 
Rees (C B ), Distribution of the Polyohrete Ophelta 
cluRienns McGuire, 676 , Ecology of the Sandy 
Beaches of North Donegal, 1133 
Reeves (R G ), [P C Mangelsdorf and], Origin of Maize. 
687 

Reichstom (Prof T ), [D Beall and), Isolation of Pro 
gesterone and Allopregnanolone from the Adrenal, 
479 

Reilly (Prof J ), Explosives, Matches and Fireworks 
(Rmnew), 862 

Renaud (Prof E B ) Man of the Old Stone Ago in 
Amenoa, 119 

de Reynold (Prof O ), work of the twentieth plenary 
session of the International Committee on Intellectual 
Co operation of the League of Nations, 824 
Reynolds (Dr W C ) Omcentration and Measurement of 
Atmospheric Ozone, 671 

Rhoden (H Q ), [A L Peroival and] appomted a demon 
strator in engineenng m C!ambridge University, 926 
Ribbands (C R ) Cytology of Metamorphosis in the 
Cuhemn, 117 

Rice (C H ), Phytoplankton of the Thames 621 
Rich (Miss Florence) admitted a fellow of Queen Mary 
College, 1069 

Richards (Prof A N ). Processes of Urine formation 
(Ooonian lecture), 84 
Richards (F L ) Malana m Albania 1154 
Richards (Prof H C ), Clonstitutinn of the Great Barrier 
Reef, 723 

Richardson (Dr EG), Fundanlental Aspects of Erosion, 
236 

Richardson (Dr L F ), The Anns Rare of 1909 13, 792 
Rickard (T A ) Retrospect An Autobiography (Review), 
731 

Riddoch (Dr G ) [Prof W Le Gros Clark, Dr J Beattie, 
N M Dott and], The Hvpothalamus Morpho 
logical Functional, Clmieal and Surgical Aspects 
(Review), 695 

Rideau and Ducret, Frostmg of Aeroplane Wmgs, 173 
Ridge (D ), pjr P Prescott and]. Organic Chemistry i a 
Textbook for Science and Medical Students (Review), 

418 

Ridgway (J L ), Scientific Ulustrstion (Review), 664 
Riegel (Prof E R ), Industrial Chemistry an Elemen 
tary Treatise for the Student and General Reader 
Third edition (Review ). 868 

Riley (D P ), [Prof J D Bernal, I Fankuchen and], 
Structure of the Crystals of Tomato Bushy Stimt 
Vims Preparations 1076 

Rintala (P ), [Prof A I Virtanen, T Lame and], De 
carboxylation of Aspartic and Glutamic Acids, 674 
Robbins (Prof W W ), [R M Holman and], A Textbook 
of General Botany for Colleges and Universities 
(Review), 498 

Roberts (D E ), Iron and Steel Works Developments, 
926 

Roberts, Jun (Dr F F H ), Man end Mammoth m 

AiDOTioa, 1160 

Roberts (Morley), Bio Politics an Essay m the Physio- 
logy, PatYiology and Politics of the Booial and Somatic 
Orgwism (Review), 138 
Roberts (M ), The Mo^m Mmd (Review), 866 
Robertson (Dr D B ), appomted Sir Ernest Cassel 
professor of economics at the London School of 
Economics , work of, 786 
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Roberteon (Dr Q J ) awarded a Sykee gold medal by 
St Andrews Umversity 86 W H Myers and W fc 
Tetlow Methyl hipiglucnsomme and 2 An mo 
a Methyl Altroside 1076 

Robertson (Prof Q R ) Laboratory Prootioo of Urgamo 
Chemistry (Btvww) 10S4 

Ptobertson (J A ) The Sprat ai 1 the Sprat F shery of 
England 788 

Robertson (W A ) Utilization of Br I »h Hardw ods 82i 
Robinow (Dr C F ) and Dr J O W Bland Appliration 
of the Feulgen Method to the Stu iy of Vinises 720 
Robinson (Dr D H ) Tiegummoiis Forage Plants (Bevtew) 
658 

Robinson (Gertrude M ) [T R Price Violet C Sturgess 
Prof R Robinson an 1] Some Now Anthooyan n 
Types 366 

Robinson (Prof G W ) Mother Farth bemg Letters on 
Soil addressed to Pr f R Q btapledon (Btmmt ) 6o8 
Robuison (Prof H R ) Viscos ty of A r and the Ploctn mo 
Charge ISO 

Robinson (Prof R ) [Prof t C Do Ids I Golberg W 
Lawson and] (Fstrogen o Activity of Alkylate 1 
btilboBstrols 34 CEstrogemo Activity f Esters of 
Diethyl Stilbcestrnl 211 M G Macfarlono and A 
Tazelaar A New Ph aphoric Fator Isolated from tl o 
Products of Yeast Juice herment at on 114 (JR 
Pr o and] A New Natural Colour i g Matter of the 
Naphthalene Group 147 [D Vrkson Dr A h 
Oxford and] Do Anthncyanins O ur in Bacteria ’ 
211 [J R Price Violet C Sturgess OertruloM 
Robinson and] Some New Anthooyanm Types 
356 nominated president of th Chem cal So iel\ 
1109 

Robinson (W H ) and others Education for i Chang ng 
Society 724 

Robson (A ) [C V Durell and] Advanced Algebra Vols 
2 and 3 (Btvteu) 601 

Robson (Dr J M ) A Schonberg and Husseui \hmad 
hahim Duration of Act on of Natural and Synthot c 
GiiStrogens 292 and G M Bonser Production f 
Mammary Carcinomas in Mice of a Susceptible Stram 
by tho Sjmthet c (Estrogen Triphenyl Ethylene 8J6 
Roche (J ) and MIU F Bullinger Phosphatases of the 
Os^us System of fishes (Selachians and Teleost 
cans) 1040 

Rock (Rear Admiral O H ) Eng nc< rs and International 
Affairs 106 

Roller (Prof D ) [R A Millikan Prof F C Watson and] 
Mechanics Molecular Physics Heat and Sound 
{Bevtew) 596 

RoUeston (Dr J D ) Auguste Porel and Alcohol sm 107 
Rona (Elisabeth) Herta Scheiohenborger and K Stangl 
Artificial Radioactivity of Thorium 87 
de Ropp (R 8 ) [Prof f O Gregory an 1] Vernal zati n 
of Excised Embryos 481 

Rose (Prof Mary Swartz) Tho 1 oundations of Nutrition 
'Hurd edition (Bevtew) A I aboratoiy Handbook for 
Dietetics Fourth edition (Bevtew) 648 
Rosenhoad (Prof L ) Water Water f verywhero 
(Bevtew) 1136 

Rosenthal (Dr J ) [ob tuary articlo] 743 
Rosm ( J ) Reagent Chemicals and Standards (Revieu) 
776 

Rossi (Prof B ) further Evidence for the Radioactive 
DMay of Mesotrons 993 

Rossier (P ) [J P Buffle ( Jung and] A I acustrine 
Optical Phenomenon Irisation of March 8 1938 628 
Roth4 (E ) elected a correepondanl of the Pans Academy 
of Scienoes 1155 

Rothe (K ), [O Vogel and] Loud sxieakor Systems on 
RsulwayB 1162 

Rothbarth (E ) appomted assistant m statist cal research 
in Cambridge Umversity 846 
Rozsival (M ) [Prof V DolojSek M Jshoda J Jetek 
aad] Reflecting Power of Crystals with an Ideal 
Momo 253 

Rubinstem (Prof D ) The Du NoOy Phenomenon 1168 
Buhemaim (M and B ) Low Temperature Physics 
(JRstneui) 894 


Rule (Dr H G ) [G M Henderson and] A New Method 
of Resolvmg a Racemic Compound 163 

Rumford (F ) [Prof W M Gumming and] Tendencies in 
Chemical Enginoermg 680 

Rumpf (E ) [H Benndorf and] Badly Conductmg Surface 
Layorft on Apparently Clean Metals and their 
flloct on the Operat n of Sensitive Electrometers 
1092 

Rupert (Dr F F ) appointed to an industrial fellowship 
m tho Mellon Inst tute Pittsburgh 1073 

Hupp (Dr Hennetto) Di Leuchtinasson und ihre Vor 
wendung o no 1 nfuhr uig m 1 luoreszenz und 
Phosphoroszenr der festen Korper (Bevtew) 776 

Rilshton (Dr 8 A H ) elected a follow of Trinity College 
Cambridge 766 

Russ (Prof S ) National Efforts in C mcer Treatment 126 

Russell (Dr A S ) an 1 I C Carver R luction of Ions f 
Nickel C bait Iron and other Mttals by Zu 
Amalgam 210 

R iss II (Bertran 1) Tho Prm pies of Mathemati s 
Second edition (Bevtew) 662 

Russell (Sir John) Work of tho Rolhamste 1 Expenm ntal 
Station 84 The English Opon field System 
(Bevtew) 646 admitted a fell w of Queen Mary 
College 1069 

U issdl (P ) [Dr B J W Lo Ffevre and] Dependeii e 
upon Stat t tho Diolcctr c Polar zatioi s of Ammon a 
« 1 ts 11 reo M tl ylale 1 Dnr vat s 617 

Rutl rford (late J rd) tr 1 ites ii Now Z aland to 567 
I ho Newer Alchemy Bas d on tho Henrj S dgwick 
Memorial Lect iro delivered at Newnham GiUege 
Cambrdge November 1936 (Bevtew) 692 

Ruzuka (Prof L ) and H F Meldahl A Simple Conver 
B on of tmne Dehydro Androsterono nto Pregnane 
Dervatives 39) 

Kviberg(Dr H) [ob tuary] 145 

Ryle (Prof J A) Melici an I E igei cs (Galtoii lecture) 
68 


Sibet (Y S ) An FgypI on Moul 1 Pui gus 216 
Sachs (Prof C ) Lee Instruments lo Mus que de Mods 
gascar (Bevtew) 191 

Sackott (R L ) awarded tho Lammo medal of the Soc ety 
for the Promotion of Engineering 1 lucation 249 
Saha (Prof M N ) appomt^ Palit professor of phys cs 
m Calcutta University work f 146 and others 
Weather Prediction in India 803 
Sahar a ((, S ) [Dr R D Desai Pr f B P Hunli r an 1] 
Multiplanur Cyclohoxone Rings 798 
Salaman (Dr R N ) Research n Potatoes 205 Potato 
Virus X 1126 

Salisbury (Prof E J ) [Prof F F Fntsch and] Plant 
Form and 1 unction (Bevteu ) 316 
Samec (Prof M ) awarded the I u ira Leonard pr ze if 
tho German Society for th Study of Coll idal 
Chemistry 1115 

Sampson (H C ) retirement from the Royal Botanic 
(jrardons Kew w irk of 663 
Samuel (Viscount) Tho Scientist and the Philosopher 
1030 

Samuel (Prof R ) [Dr E Bergmann and] Mechanism of 
the Primary Photodissociatiun Processes of Organic 
Molecules 919 

Sand (Dr H J 8 ) impending retirement ftom the Sir 
John Cass T chmoal Institute 473 
Sandeman (Dr I ) awarded a Sykes gold medal by St 
Andrews Umversity 86 Molecular Spectra of tho 
Hydr gen Isotopes (I) 1091 

Sanders (Dr H O ) elected a fellow of St John s College 
Cambridge 765 

Sanderson (Ann R ) [A D Peacock and] Cytology of the 
Tholytokoualy Parthenogenetio Saw fly 1091 
Sanderson Wells (Dr T B ) endowment of a leoturoahip 
at the Middlesex Hospital Medical School 430 
Sandford (Dr K S ) G^logical History of Northern 
Central Africa, 220 

Sanfouroho (A A ) Preparation and Properties of the 
Neutral Lithium Phosphate 266 
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Sanaome (Mrs R ), Segmental Interchange Lineain P\tum 
*atwum, 674 

Sanaome (Dr F W ), Time Sequence of Croseing over, 
368 , Eiisaya in Heredity (Retneic), 416 
van Swten (Anna M A ), Influence of Hydrogen Ion 
Concentration on the Growth Rato of the ,4tiena 
Coleoptile, 181 

Sarejanni (J A ), Plant Dieeases of Greece, 1083 
Sargent (J ) Admuiiatration of Public li^ducatiun, 347 
Saetri (B N ), [C V Ganapathy and], Acti\o Group of 
Papain 630 

8at6 (1 ), [Prof U Nakaya, Y Sekido and]. Preliminary 
Rxpenmenta on the Artiflcial Production of Snow 
Cryatalg 10 

Saunders (Dr B C) elected a fellow of Magdalene College, 
Cambridge, 46 

Savoury (H N ), elected to the Rome scholarship of the 
British School of Archaeology at Rome, 70 
Scarborough (H ), and Dr C P Stewart, Combmed 
Ascorbic Acid m Plant Tissues, 40 
Schaller (Dr W T ) awarded the Roebimg medal of the 
Mmeralogical Society of Amonca, 1116 
Schapera (Pmf I ), A Handbook of Tswana Law and 
Custom (Review), 1140 

Schapuro (Dr E ) Synthesis of Sexual Hormone Gly 
curomdos 1036 

Schales (O ), [Prof O Barkan and], A Hsamoglobin from 
Bile Pigment, 8J6 

Scharrer (Berta), and E Hadom, Structure of the Rmg 
gland (corpus allatum) in Xormal and Lethal Larvas 
of Droeophila melanogaeUr, 307 
Scheichenberger (Herts), [Elisabeth Rons, R Stangl and], 
Aiiifloial Radioactivity of Thonum, 87 , Production 
of Artiflcial Radioactivity m Europium, Rubidium 
and Cassiiun by Irradiation with Neutrons, 1002 
Schmidt (Prof C L A ), and Dr F W Allen, Funds 
mentals of Biochemistry, with Laboratory Export 
ments (Review), 1017 

Sehoellor (Prof W ), elected a member of tho Imperial 
Leopold Carolme German Academy, Halle, 790 
Schoenberg (Dr D ), Magnetic Properties of Super 
conductors, 874 

Schbnberg (Prof A ), A Degradation Reaction in Organic 
Chemistry, 997 

Schbnberg (A ), [Dr J M Robson, Hussem Ahmad 
Fahim and]. Duration of Action of Natural and 
Synthetic (Estrogens 292 

Schoon (T ), Electron Diflraction as a Means of Inveeti 
gating Surfaces 263 

Schouten (Dr J F ), Tho Rotating Pendulum and the 
State of Adaptation of tho Eye 616 
Schreider (E ), Les Types Humains 3 parts (Review), 1098 
Schreinomakers (Prof F A H ), Lectures on Osmosis 
(Remctc), 812 

Scripture (Prof E W ), Vowel Vibrations and Vowel 
Production, 619 

SchrOdinger (Prof E ), appomted a visitmg professor m 
Ghent Umversity, 1166 

Schroeder (W ), [A Lombard and], Miocene of Samt 
Florent (Corsica), 682 

SchUftner (Dr WAP), awarded the gold medal of 
honour by the Hanseatic Umversity of Hamburg, 430 
Schuleman (Prof W ), presented with the Mary Kinsley 
medal, 988 

Schults (Dr J ), [Prof T Caspersson and]. Nucleic Acid 
Metabolism of the CSiromoeomes in Relation to Gene 
Reproduction, 294 

Schwars (Dr O ), Child Psychology for Parents, 169 
Sohware and Wiele, Oxides of Bromme, 1048 
Sohwenk (Dr E ), [G Fleischer, K Meyer and]. Nature 
of the Gonadotropic Hormone from Pregnant Mare 
Serum, 835 

Soott (Dr Alexander), retirement of , work of, 697 
Scull (Dr C W ), Diffraction Fattems product by Sur 
faces m Sunh^t, 876 
Seal (Sir Braimdranath), [death], 1067 
Seddon (Dr £ ), resignation ftom ShefSeld Umversity, 766 
Sdguy (E ), La vie dea monches et des moustiques 
(FttKlp), 816 


Seibert (Prof Florence Barbara), presented with the 
Trudeau medal, 633 

Seif el Nasr (Abd el Oham), [G H Jones and], Control of 
hour Smut Diseases by Regulation of Planting 
Method under Irrigation, 917 
Seiwell (H R ), Use of Non Conservative Properties of 
Sea Water to Physical Oceanographical Problems, 164 
Sekido (Y ), [Prof tf Nakaya, I Satd and], Frelumnary 
Experiments on the Artificial Production of Snow 
03ntals, 10 

Sehvanov (L 8 ), Stony Meteorite of Kamsaz, 623 
Senevet (Prof G ), Ixodoid4e (Review), 1018 
Sonnmg (Dr W C ), Laboratory Studies m Ckimparotive 
Anatomy (Review), 732 

Seshachar (B R ), The Tetrads m Apoda (Amphibia), 757 
Settler (F M ), Prehistoric Cave Men m Texas, 800 
Seward (Sir Albert C ), Ferns and Fern Allies (Review), 
311 elected preeident of the Britisli Ass^iotion , 
work of, 386 

Sezawa (Prof K ), Earthquakes and the Surface Structure 
of the Earth, 299 , and K Kanai, Boundary Waves 
at a Surface of Discontmuity, 962 
Shackel (R G ), Ckincise School Physics Mechanics 
(Review), 561 

Shah (H A ), and Dr R C Shah, Modified Gattermann 
Reaction Synthesis of Hydroxy Formyl Phenyl 
Ketones, 163 

Shah (Dr R C ) [H A Shah and], Modi fled Gattermann 
Reaction Synthesis of Hydroxy Formyl Phenyl 
Ketones 163 

Shalmkov (Dr A ) Siijperoonductmg Thm Films, 74 
Shapiro (H A ), Biological Standardization of Certain 
Steroids (1), 767 

Shapley (Dr H ), Two Stellar Systems of a New Kind, 
716 , elected a member of the Astronomy Section of 
the Roy^ Swedish Academy of Sciences, 1033 
Sharpe (C F S ) Landslides and Related Phenomena 
a Study of Mass movement* of Soil and Rook (Revieu ), 
662 


Sharpies (W G ), A coup de potnff Factory Site from the 
Nieuwveld, 969 

Shaw (Tsen Hwang), Double Ovaries in Some Chinese 
Birds of Prey, 1079 

Shearer (Dr O ), X Bays — their Influence m Pure and 
Applied Science (Mackenzie Davidson memorial 
lecture), 1131 

Shedden(J W ), [D A Oliver and], Coolmg of Permanent 
Ma^et Alloys m a Constant Magnetic Field, 209 
Sheol (P ), [Dr J N E Day and]. Oxygen Isotopic 
Exchange m Animal Beepu'ation, 917 
Shejmard (^ 8 E ), Dr R H Lambert and R D 
Walker, Photochemical Equivslent m Optical Sensi 
tizmg 478 

Sheppard (T ), ‘Bridlington Crag’ Shelia. 359 
Shirakawa (Y ), An A^malous Change m the Electno 
Resistance of Iron Silicon Alloys with a Longitudinal 
liagnetio Field at Various Temmratures, 396 
Shope (Dr RE), awarded the AJvarenga prize of the 
College of Physicians of Philadelphia, 430 
Shull (Prof A F ), Heredity Third edition (Review), 815 
Shorter (A W ), [obituary article], 104 
Siebeck (Prof R ), elected a member of the Imperial 
Leopold Carolme German Academy, Halle, 790 
Sillfa (L O ), [G Ehrensv&rd and]. Adsorption Potentials 
and Ageing Liquids, 396 

Simon (Sit Ernest), and others. Constructive Democracy 
(Review), 8 

Sunon (Prof F ), [Dr N KUrti and]. Heat Transport in 
Liquid Hehum below 1°, 207 

Sunpeon (K W ), [A Ogg, B Qotaman andL Quarts 
HonxonUl Intensity Mametometep (Q H M ), 627 
Sinclair (H M ), [Dr N V Polunm and], awewded the 
RoDraton memorial prize of Oxford Umversity for 
1938, 886 

Sinha (Prof. J ), Indian Realism (Review), 667 
Sum (V ), Reactions at the Poeitive Etectrode of the Lead 
Accumulator, 266 

SuMon (Major H. A.), On Guard Against Gas (Review), 
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Siioo (Prof. G J ), [Dr. M J. L Dole, Prof B C P Jan- 
sen, O J. van der Maas and], Dutnbution of Fhos- 
phonu m the Leg Bones of Chiokene, 963 
Skey (H F.), [Prof. F. W O. White, M. Geddes and], 
Radio Fadeouts, Auroras and Magnetic Storms, 289 
Skinner (Dr H W. B ), Direct Proof of the effect of 
Temperature on the Conduction Electrons of a Metal, 
432 

Skow (R. K.), [L R. Blmks and]. Time Course of Photo- 
synthesis as Shown by the Qlass Electrode, with 
Anomalies m the Acidity Changes , Time Course of 
Photosynthesis as Shown by a Rapid Electrode 
Method for Oxypn, 1133 

SkowTon (S ), Endoenne System of the Hedgehog 
{Ertnaceua), 129 

Slack (Dr H D.), Association of Non homologous Chromo- 
somes m ^rixidco (Hemiptnra Heteroptcra), 306 , 
Chromosome Numbers in Cimex, 368 
Sladden (late Miss D E ), Transference of Induced Food 
Habit, 801 

Slifer (Eleanor H ), Water absorbmg Area in the Orass- 
hopMr Egg, 79 

Sloane (R. H.), and R. Press, Production of Negative Ions, 
1166 

Slotta (Prof. K. H ), and H. Fraenkel Conrat, Two Active 
Proteins from Rattlesnake Venom, 213 
Smart (Prof W M ), and T R Tannahill, Constants of 
Star-streams, 486 

Smiles (Prof 8 ), conferment upon, of the title of professor 
emeritus by London University, 1047 
South (A D. Buchanan), conferment upon, of a doctorate 
by Edmburgh Umversity, 324 
Smith (Dr. F ), [Prof W N Haworth, J Jackson and] 
Transformation of a- and ^-Forms of 3 6.Anhydro- 
Methyl-Galoctosides, 1076 

Smith (F H C.), Relativity and the Sp^ of Light, 40 
Smith (Gilbert M ), Cryptogamio ^tany 2 Vols 
(Fetnew), 334 

Smith (H C.), presidential address to the Institution of 
Gas Engmeers, 646 

Smith (Dr JR), appointed a lecturer m zoology in 
Cam bndge University, 127 , resignation from Sheffield 
University, 224 , appointed curator of invertebrates 
of Cambridge University Museum of Zoology, 1047 
Smith (Dr Kenneth M ), and W D MacClement, Aggre- 
gation of Purified Tobacco Mosaic Virus, 843 
Smith (Reginald A ), The Sturge Collection on Illus- 
trated Selection of Foreign Stono Implements 
bequeathed m 1919 by William Allen Sturge \Rev%ew), 
96 

Smith (Sidney), appomted professor of Near Eastern 
archieulogy in London University . work of, 784 , 806 
Smith (8 J ), Elementary Inorganic Chemistry {Review), 
733 

Smith (Prof S W J ), and J Young, Formation of 
Widmanstatten Figi^s in Meteorites, 1162 
Smits (Prof. A ), Die llieono der Komplexit&t und der 
Allotropie {Review}, 892 

Smyth (L B ), [DorotW Hill and], Identity of Momlopora 
(Nicholson and Ethndge, 1879) with Cladochontts 
(McCoy, 1847), 180 

Snapper (Prof I ), appomted professor of medicme at the 
Peipmg Union Medical College, 473 
Snell (Sir John), (obituary article], 384 
Snodgrass (R. E.), Evolution of Annelida, Onychophora 
and Arthropoda, 961 

Snyder (T. L ), and R H Broh Kahn, Subetitution of 
Cysteme for Protohiemm as the ‘X’ factor for Growth 
of fi. mfluenzm, 163 

Sobotka (H.), P^iological Chemistry of the Bile {Review), 
138 ; The (Chemistry of the Sterids {Review), 1097 
Solacola (T ), D Constantinesco and Mme. M Onnstantin- 
esoo, Anatomical and Cytological Study of Vtcia Faba 
L., 647 

Solomon (J.), Definition of the Neutrmo, 807 
Soltaa (Dr. A.), Intatotion of Fast Neutrons with Atomic 
Noolei, 802 

van Someren (V. D.), appomted temporary assistant m 
zoology m Glasgow TTniversity, 081 


Somerville (J. C ), [Dr. E. G. V Percival, I. A. Forbes 
and], Isolation of an Anhydro-Sugar Derivative from 
Agar. 797 

SomerviUe (Prof J M ), [Prof V A Bailey and], Iono- 
sphere Radio Waves, 1129 

Stlten8en'(Dr S P L ), conferment upon, of on honorary 
degree by Paris University, 1033 
Southern (H N ), Dutnbution of the Bridled Form of the 
Common Guillemot {Una Aalge), 961 
Southwell (Prof R V ), Changing Outlook of Engmeering 
Science, 344 , 689 

Spoakman (Dr J B ), B Nilsson and O H Elliott, 
Reactivity of the Sulphur Linkage in Wool, 1036 
Spear (Dr F GJ, Dr L H Gray and Dr J Head, 
Biological Effect of Fast Noutroiu, 1074 
Spearman (Prof C ), eleited a memW of tho German 
Academy of Natural Sciemo at Halle, 1116 
Spencer (Dr PH), Technical Colleges of South Africa. 
248 

Spenier (Dr L J ), elected president and editor of the 
Journal of tho Mmeralogical Soi lety, 870 
Spencer (Dr W K ), [Prof E W MocBride and]. Early 
Echinodemw, 485 
Spllchal (Prof J ). [death], 1109 

Spnng (Dr F 8 ), A Catalogue of the Steroids {Review), 
1097, [J H Beynon, Prof I M Heilbron and], 
Struoturo of tho Tnferpenes, 434 
Sproule (J 8 ), [Lieut W B Murray and]. Record 
Endurance Fli^t by Glider, 110 
von Srbik (Prof H R ), nominated president of the 
Vienna Academy of (teienoes, 1116 
Stangl (R ), [Elisabeth Rona, Herta Scheichenberger and]. 
Artificial Radioactivity of Thorium, 87 
Stanley (Dr. W M ), awarded the Rosenberger medal of 
Chicago University, 287 

Stanley (Dr. W M ), (Dr H S Loring, Dr M A Loeffer 
and], Aggn'gation of Purified Tobacco Mosaic Virus, 

841 

Stapledon (Prof R G ) A Long.t<>rm Agricultural Policy, 
348 , Ley-Farming and a Long-term Agricultural 
Policy, 697 

Starlmg (8. G ), Electricity and Magnet ism for Degree 
Students Sixth isUtion (Review), 695 
Staudmger (Prof ), and Htisemann, Constitut ion of 
Starch, 177 

Stebbmg (Prof L Susan), Eputemology and Anti-Meta- 
physics {Review), 686 

Stebbins, jun (G L ), [E B Babcock and]. The Genus 
Toungia (Renew), 1058 

Steele (R. C ), and others. Educational Significance of the 
Cinema and Wireless, 711 

Sternberg (A G ), [S Chovais, B Ephrussi and]. Facet 
Number and the e+ Hormone m the Bar Eye of 
Drosophila melanogaster, 927 

Stensib (Dr E A ), elected a foreign fellow of the Geo- 
logical Society of London, 1033 
Stephenson (C C ), [W F Giauque and]. Sulphur Dioxide, 
486 

Stem (C ), Control of a Species diHerenie by means of a 
Difference in on Inductor, 168 
Sternberg, Count Kaspar, 1761-1838, 1088 
Stetson (H T ). Limor Periodicity of Earthquakes, 81 
Stetter (Prof G ), elected a member of the Imperial 
Leopold Caroline German Academy, Halle, 700 
Steven (Prof H M ), and others. Ecology and Affores- 
tation, 703 

Stewart (Dr C P ), [H Searborough smd]. Combined 
Ascorbic Acid in Plant Tissues, 40 
Stewart (M ) [L S. V Venables, J Fisher and]. Increase 
of Gannet Colonies m Shetland, 1 124 
Stibbe (E P.). conferment upon, of tho title of professor 
by London University, 224 

Stiles (Prof W ), Physiology of the Plant Cell, 347 , The 
Physiology of the Plant Cell, 979 
Stimson (Sister Minam Idiohael), [Prof. J R Loofbourow, 
E. 8 Cook and], Chemical Nature of Proliferation- 
promoting Factors from Injured Cells, 673 
Stirling (Dr W. M ), South Amenoan Head Hunters, 297 
Stoeks (Dr P.), Occupational Risks, 621 



xxvui 


NAME INDEX 


Stoddort (Dr E M ), A Sohemo of luorgaiiio Qualitative 
Analyaig (Hevtew), 856 

StoSregen (W ), [Dr L Harang and], Scattered Redee- 
tiona of Radio Waves from a Height of more than 
1,000 km . 832 

StOhr (Prof F ), elected a member of the Imiienafljeopold 
Caroline (Jorman Academy, Halle, 790 
Stokoe (W J ), The Obaorver’s Book of British Wild 
Animala (Rrtnew), 10158 
Stoney (Mias Edith), [obituai-y arti< le], 103 
Stoneley, The Earth’s Crust, 840 

Storey (H. H ), Insect Transmission of Maize Streak Virus, 
962 , and R F W Nichols, Seasonal Transmission 
of Cassava Mosaic, 641 

Storks (K. H ), [L H Gormer and]. Arrangement of 
Molecules m Mono- and Mult i Layers, 42 
Storiner (Prof C ), Blue Sunlit Aurora Rays and their 
Spectrum, 1034 

Storey (Dr H H ), and R F W Nichols, Seasonal 
'Transmission of Cassava Mosaic, 541 
Stoughton (Prof R H ), and W Plant, Regeneration of 
Root Cuttmgs os Influenced by Plant Hormones, 293 
Stout (J W), [W F Oiauquc, C M Clark and [, 'Thermo 
nietry below 1° K , 81 

Strassniann (Hahn, Meitner anil]. Now Transformation 
Produi t in the Trans Uranium Senes, 042 
Stratton (Prof F J M.), elected vice president of the 
Cambridge Philosophical Society, 926 
Strong (Dr W D ), A Kidder II and A J D Paul, jun , 
Smithsonian Institution-Harvard University Archffio- 
logical Expedition to North-Western Honduras, 601 
Stroud (E Q ), [Dr W H J Vernon and]. Electrolytic 
•Polishing’ of Zme, 477 , 1161 
Stubbn (H ), Genmutation I Allg Ted {Sevtew), 735 
Sturgesa (Violet C ), [J R Price, Prof R Robinson, Ger- 
trude M Robinson and|. Some Now Anthoiyanin 
'Typos, 366 

Subbaramiah (K ), [Sir C V Raman and]. Interference 
Patterns with Liescgang Rings, 365 
Sudhotf (Prof Karl), [obituary article], 823 
Sugimoto (A ), Energy Levels of the “Mg Nucleus, 754 
Sulaiman (Sir Shah). Suggested Relativitv Experiment, 
802 

Summerfcld (Prof A ), soveutioth birthday of , work of, 
987 

Sumner (F B ). and P Doudoroff, Effects of Taght and 
Dark Backgrounds upon the Incidence of a Seeramgly 
Infectious Disease in Fishes, 1134, Some Effects of 
Light Intensity and Shade of Background upon the 
Melanm Conti nt of Qamhuma, 1134 
Suomalainen (Dr P ), Production of Artificial Hibernation, 
1167 

Sutherland (Dr G B B M ), [E Lee, 0 K Wu and], 
Infra-reil and Raman Spectra of Crystalline Hydro- 
chloric Acid, 969 

Sutherland (Dr P L ). elected professor of forensic 
medicmo in Leeds University, 806 
Sutton (W G ). appomted deputy director of the Imperial 
Bureau of Dairy Science, 1127 
Svedberg (Prof The), and K Andersson, Ultracentrifugal 
Examination of Serum from the Lower Classes of 
Vertebrates. 147 , and N Oraten, Carbohydrates of 
Well defined Molecular Weight in Plant Juices, 261 , 
and S Brohult, Splitting of the Hsemneyanm 
Molecule by Ultra-Violet Light, 830 , and others. 
Facta and 'ITieones in Protem Chemistry, 1023 
Swaney (M W ), [C Elhs and], Soil-lesg Growth of Plcmts 
Use of Nutrient Solutions, Water, Sand, Cinder, etc. 
(Review), 649 

Swinburne (Sir James), Inventors and Inventions, 909 
Swmden (Dr T.), Special Steels m Marine Engineering, 303 
Swinnerton (Prof H H ), Development and Evolution, 
340 ; 459 

Swyer (O. I. M.), elected a Theodore Williams scholar m 
Oxford University, 889 
Swynnerton (C F. M ), fobituaiy article], 198 
Sykes (Dr C ), and H. Evans, S^ifio Heat-Temperature 
Relationship of Certain Ste^, 962 
Symons (G J ), centenary of the birth of , work of, 244 


Synge (Prof. J L ), Geometrical Optics an Introduction 
to Hamilton's Method (Review), 135 
Szczeniowski (Prof S ), Prof S Ziemecki and Dr K 
Narkiewicz-Jodko, Specific Ionization of Oases by 
Soft Cosmic Rays, Residual Currents and Deep 
Water Measurements, 208 , Specific lomzation 
CharactOTizmg Cosmic Rays, 1010 
Szent-Gyhrgyi (Prof. A ), [I Banga, E Phibppot and], 
Dioxymaleic Acid Oxidase, 874, lonferment upon, 
of an honorary degree by Pans University, 1033 


Takabeya (Prof F ), Model Experiments on the Muuraiz- 
ation of Structural Vibrations caused by Seismic 
Disturbances, 38 

Tams (Dr E ), Recent Earthquakes Recorded at Ham- 
burg. 1084 

Tandberg (Dr J ), Neutrons and the Origui of Life, 672 
TannahiU (T R ), [Prof. W M Smart and]. Constants of 
Star-Streams, 480 

Tonnohill (I R ), Hurricanes their Nature and History — 
particular^ those of the West Indies and the 
Southern Coasts of the United States (Review), 663 
Tanner (Prof F W ), Bai-tenology a Text-book of 
Micro-organisms Third edition (Review), 316 
Tftnzer (E L ), and W C van Houm, Eggs of tho Komodo 
Lizard, 1082 

Tarr (Dr H L A ), Tnraothylamine Formation in Rela- 
tion to tho Viable Bacterial Population of Spoiling 
Fish Muscle, 1078 

Tarski (Dr A ), Emftlhruug m die mathomatische Logik 
und m die Methodologie der Mathematik (Review), 664 
Tattorsall (Prof W M ), Discovery of Caloplana ep at 
Krusadi Island Marme Biological Station, Madras, 482 
Tauxier (L ), Mceurs et histoire dcs Peuls (Reweie), 1018 
Taylor (D 8 ), and C D Coryell, Magnetic Susceptibility 
of Iron m Ferrohnimoglobin, 42 
Taylor (Prof Griffith), Environment, Race and Migration , 
b'undamentals of Human Distribution (Review), 271 , 
Correlations and Culture a Study in Toehnique, 342 , 
737 

Taylor (Prof HA), [Prof H S Taylor and], Elementary 
Physieal Chemistry Second edition (Review), 136 
Taylor (Prof H 8 ), and Prof H A Taylor, Elementary 
Physical Chemistry Second edition (Review), 136 , 
[.) P Cunningliam and], Thermal and Photochemical 
Decomposition of Mercury Dimethyl, 299 
Taylor (R M ), and others, Undulont Fever m Franco. 722 
Taylor (T W J ), [G 1 Jenkins and], Surface Films of 
Gliadin, 291 

Taylor (Prof W R ), Marino Algae of the North-eastern 
Const of North America (Review), 813 
Tazeloar (A ), [Prof R Robison, M Q Moefarlane and], 
A New Phosphoric Ester isolated from the Products 
of Yeast Juice Fermentation, 114 
Tchaperoff (Dr. ICC), [Prof A B Appleton. Prof 
W J Hamilton and]. Surface and Radiological 
Anatomy for Students and General Practitioners 
(Review), 665 

Tchernavm (V ), Malformations m the Adult Solmon, 128 
Teel (H M ), B 8 Burke and R Draper, Vitamin C m 
^gnanoy and Lactation, 1164 
Teh (Dr. Wu Lien), retirement from the Health and 
Medical Service of the Chmese Government, 828 
de Terra (Dr H ), Father P Teilhard de Chardm and 
Dr H L Movius, Geological and Archseological 
Aspects of South-Eastern Asia, 276 
Terroni (T B D ), Protection of Telephone Circuits, 642 
Terry (G 8 ), Duodeoimal Arithmetic (Review), 862 
Tetlow (W E.), [Dr. O. J Robertson, W. H Myers and], 
“Methyl Epiglucosamine’’ and 2-Aminu a-Methyl- 
Altroside, 1076 

Thamer (Dr. M. H ), Tuberculosis in Tunisia, 827 
Thimonn (Prof K V ), Plant Growth Substances, 443 
Thomas (Dr. J.), Josiah Wedgwood and his Portraits of 
Eighteenth-Century Men of Science, 1 1 12 
Thomas (L H.). Paths of Ions in the Cyclotron, 1084 
Tliomas (T.), iEsthetios and Techmque of Museum 
Display, 222 
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Thomas (U B.). [W E Campbell and]. Films on Freshly 
Abraded CopTOr Surfaces, 283 
Thompson (A. E.), Advances m Printing Telegraph 
Technique, 328 

Thompson (Sir D’Aroy W ), presentation of the portrait 
of, to the Royal Society of Fldmburgh, 64 , elected 
president of the Royal Society of ^mburgh, 780 , 
Mathematioal Biology (ftetueiu), 931 
Thompson (H N.), [death], 104 

Thomson (D C ), appointed general secretary of the 
Society for the Protection of Science and Leanung, 201 
Thomson (Dr. D F ), Protection of the Aborigines of 
Austr^ia. 106 

Thomson (Prof. G P ), [O E F Fertel, Dr P B Moon, 
Dr C E Wynn Williams and], Velocity Distribution 
of Thermal Neutrons, 829 

Thorarmsson (S ), [Prof H. W Ahlmann and]. Advance 
and Retreat of Glaciers, 298 

Thornton (B M and Prof W M ), Thickness of Metal 
WalU, 1162 

Thornton (L H D ), [E T Conyboare and]. Report on an 
outbreak of Food Poisonmg duo to Salmonella, typo 
‘Dublm’ and conveyed by Raw Milk, 607 
Thorpe (Cadet CD), awarded the Howard prize of (ho 
^yal Metoorologpcal Society, 110 
Thorpe (Prof J F ), conferment upon, of the title of 
emeritus professor by London University, 224 
Thorpe (Dr W H ), Ecological Isolation, 616 
Thouless (Dr. R H ), Eye and Bram as Factors m Visual 
Perception, 346 , 418 ; appomted leoturer in educa- 
tion in Cambnilge University, 766 
Ticehurst (N F ), [H F Witherby, Rev F C R Jourdain, 
B W Tucker and]. The Handbook of British Birds 
Vol 2 (Warblers to OwU), 1053 
Tindole (N B ), Stone Age Correlations in South Australia, 
218 

Toda (Y ), [Prof U. Nakaya, S Maniyama and]. Further 
Experiments on the Artifloial Pwiduction of Snow 
Crystals, 10 

Todd (Dr. A R ), [Dr F Bergel, A Jacob, T 8 Work 
and]. Vitamin E synthesis of a-TocopheroI, 36 
Tolansky (Dr S ), Hyperflne Structure Perturbations m 
Iodine due to Nuclear Quadruple Moment, 393 
Topley (Prof W W C ), appointed a member of the 
Medici Research Council, 206 


Tornl (Mile M T ), [E Moles, A Esinbano and]. Limiting 
Density of the Gas SO,, 1 80 , New Revision of the 
Atomic Weight of Carbon, 1133 
Townend (Dr H C H ), Air Flow at Surfaces, 402 
Travers (R M W ), Seventh International Management 
Congress, 762 

Treadwell (Prof F P ), Translated and revised by Prof 
W. T Hall, Analytical Chemistry Vol I Quali- 
tative Analysis Ninth English edition {Rcvxew), 8 
Trenner (N R.). [W A Bastedo, T J Webb and]. 
Hydration of Vitamm B, 1084 
Trevor ( J. C ), Anthropomet^ of Racial Hybrids, 79 
Trewartha (Prof G T ), An Introduction to Weather and 
Climate {Jtemew), 666 

Trieschmonn (Hans Georg), [K L Wolf und], Praktische 
Einfdhrung in die physikalische Chemie Erster Ted 
{Revitw), 136 

Trim (A R H ), elected B W Levy student in bioehem 
istry m Cambridge University, 765 
Trombe (F ), Isolation of Metallic Europium, 47 
Tronchon (Mme Andr6e), [R Cahen and]. Action of Zinc 
on the (Estrogemo Effects of Folliculme in the 
Ovanectomi*^ Rat, 47 

Trueman (Prof. A. E.), Course of Evolution, 816 , The 
Scenery of England and Wales [Revxew), 662 , Trans 
parent Models to Blustrato Geological Structuree, 

672 

Tnimblo (H. C ), and C. M. Donald, Relation of Phosphate 
to the Development of Seeded Pasture on Fodsolised 
Sand, 216 

Trusoott (Prof. S. JJ, The Critic TnumphMt {Review). 731 
Tsohelnits (H ), Strahlen um Uns (Review), 374 
Tsohopp (E.), JDr. K. Miescher, Dr. W. H. Fwoher and], 
SSSsot of Deaoxyoortioosterone uid its Estens, 436 


Tucker (B W ). [H F Witherby. Rev. F C R Jourdam, 
N F Ticehurst and]. The Handbook of British Birds. 
Vol 2 (Warblers to Owls). (Review), 1063 
Turnbull (Prof H W ), James Gregory (1038-1678), 67 
Tumor (Miss DM), History of Rhubarb Cultivation, 670 
Turrill (Dr W B ), Plant Ecology (Review), 1066 
Tutton (Dr A E. H ), [death], 146 ; [obituary article], 
321 , (late Dr A K H ). Ice, 192 
Twyman (F ), Spcctrochemital Abstracts, 1933-1937, 30L 


Ubbelohde (Dr A R ), and J W H Oldham, Melting 
and Stmeture of Long Chain Ketones, 74 
Uns6ld (Prof A ), Physik dcr Stematmusph&ron mit 
besondenir BerUcksichtigimg ilor Somie (Review), 975 
Unwin (Dr AH), Rationalization and Conservation of 
the Timber Resources of the World, 700 
Urbain (Prof O ), [death], 866 , [obituary article], 1108 
Ussmg (H H ), Use of Amino Acids containing Deuterium 
to follow Protein Production m the Organism, 399 
Uvarov (Dr BP), The Arctic Fauna, 406 , Laboratory 
of Saharan Biology, 846 , Prof A K Mortlvilko, 
1027 

Uytorhooven (Dr W ), untcr raitarbeit von K W Hess, 
ElektriHche Oascntladimgslampen (Esetrw), 664 


Vach6(C), [E Giraud, E Vignard and]. Mesolithic Site 
at PiBcop (Seinc-et Oise), 41 

Vaidya (V. G ), Ash Content of Apple Stocks, 621 , [T. 

Wallace and], Manurmg of Strawbomos, 841 
Valkd (Dr E ), Kolloidchcmische Grundlagon der Textil- 
veredlung (Review), 94 

Vaney (C.), Note sur lee Omoldes de la Scotia, 306 
Van Nostrand's Soientiflo Bnuytlopedia (Review), 863 
Van Onnondt (Dr J ), [Dr W T. Astbury, Florence O 
Bell, Prof E Gorter and]. Optical and X Ray Exam- 
ination and Dirtx t Measurement of Built up Protem 
Films, 33 

Varadanam (C I ), [G Q Rao and], Photo-anunoniflcation 
of Organic Nitrogenous Compounds in the Soil, 618 
Varloy (Dr O C ), appointed curator of insects of Cam- 
bridge University Museum of Zoology and demon- 
strator in zoology, 1047 

Veendorp (H ) and Pixif L G M. Boas Becking, 1687- 
1937 Hortus Aiadeimcus Lugduno Batavus the 
Development of the Gardens of Leyden University 
(Review), 1013 

Vegaird (Prof L ), Atomic Lines in the Auroral Spectnzmr 
670 : Very Small Intensity of the Red Oi Triplet 
duruig the Auroral Displays of September 14-16, 31ft 
Venables (L S V ), [J Fisher. M. Stewart and], Increase 
of Gonnot Colonies in Shetland, 1 1 24 
Venkataraman (Dr K ), appointed Mody professor amt 
head of the department of Chemical Technology iir 
Bomliay University, 765 

Venkat«>BWBran (C S ), [Sir C V Raman and]. Optical 
Observation of the Debye Heat Waves in Cr^tals, 
260 , Debye Heat Waves in Highly Viscous Liquids. 
791 , Coherent Modifled Scattering of Light, 1116 
V6ram (Prof, L ), Lee Laboratoires industriels, 304 
Veinon (P E ), Measurement of Temperamental anK 
Personality Qualities, 119 

Vernon (Dr W H J ), and E. G Stroud, Eloctrolytio- 
‘Folishing’ of Zme, 477 , 1 161 
Verweel (late H J ). tmd C'arolma H MacGiUavry, Crystal 
Structure of Succinic Aoid, 161 
Vignard (E ), [E Giraud, C. Vach6 and]. Mesolithic Site 
at PiBOop (Soine-et Oise), 41 

Vigoureux ,J E, P L ), conferment upon, of a doctorate 
by London Umvereity, 224 
Viljoen (Dr. J ), The Soyb^ m South Ainca, 216 
Vmeent (H ), Influence of 'protected* Inoonilations on the 
Accession to Virulence and on the Morphology of 
the Typhoid Bacillus, 490 

Vines (A. E ), [A. H. (Campbell and], Leaf Abeoission m 
Healthy and Diseased Leave* of Rieea, 881 
Virtanen (Prof. A I.), and T. Laine, Biological Fixation 
of Nitrogen, 166, Ninhydrine Reaction in the 
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QuAatitAtive Determination of Different Ammo 
Aotds, 754 , P RmtaU and T Lame, Decarboxyl- 
ation of Aepartio and Olutamio Aoid«, 074, and J. 
TCr liAma , £nxymic Deammation of Asp^io Acid, 054 

Vogel (Dr. A 1.), A Text-book of Qualitative Chemical 
Analysis (Jll«tn«u>), 736 

Vogel (O ), and K Rothe, Loud-speaker Systems on 
Railways, 1162 

Vogel (Prof R.), Die heterogenen Oleiohgewichto (Remev)), 
7 

Vogel (Dr T.), [Dr. O Hermann, Dr. E May und]. Die 
Bedeutun^ der Modemen Physik ftir die Theorie der 
Erkenntnis (Rstiteio), 413 

Volpi di Misurata (Count), foundation of the Centro Volpi 
di Elettrologia, 380 

Vondr46ek (ProfT R.), [obituary article], 104 

de Vos (P. J a.). Production of Secondary Rays in Copper 
by Cosmic Radiation, 060 


Wades (R), Tide Mills of England and Wales, 785, 
Cultivation and Prepeuation of Woad, 1032 
Waite (J. N ), and F. H. Clough, Power Supply m Small- 
scale Industnos, 460 

Waldram (J M ), Uni-directional Lightmg on Roads, 

1102 

Wales (H O Q ), Towards Angkor In the Footsteps of 
the Indian Livaders (Review), 736 
Walker (E H ), [E D. Merrill and], A Bibliography of 
Eastern Asiatic Botany (Review), 606 
Walker (M V ), Insects m Potnfled Wood, 880 
Walker (R D ), [Dr. S E Sheppard, Dr R H Lambert 
and]. Photochemical Equivalent m Optical Sensi- 
tismg, 478 

Walker (W, F.), Framework Qraftmg, 760 
Walker (Dr. W. J ), [Dr J R Dobron and]. Engineering 
Problems As^iatod with the Improvement of 
Temperature and Humidity Conditions of the 
Atmosphere m Mmos at Great Depths, 1088 
Wall (Dr T F ), Magnetic Quality of Iron Wire as In- 
fluonced by the Diameter, 875 , Mechanism of 
Magnetization, 1039 

Wedlaoe (H A ), Histoiy of Matte -breedmg, 325 
Wallace (H E ), [C. W Bennett smd]. Insect Vectors of 
Beet Curly top Virus, 215 

Wallace (T.), Manuring of Black Currants, 641 , and 
V. O Vaidya, Manuring of Strawberries, 641 
Walter (Prof HE), Genetics an Introduction to the 
Study of Heredity. Fourth Edition (Review) 669 
Walton (Dr E T 8 ), [Dr. J. D Cockcroft and], awarded 
the Hughes medal of the Royal Society, 866 , pre- 
sented writh the Hughes medal of the Royal Society , 
work of, 1046 

Ward (E D.), [Dr J. McKeown and]. Elastic Properties 
of Non-ferrous Metals and Alloys Collected Data 
(Review), 466 

Ward (J B.), Excavation of the HiU-fort at Oldbury, 
near Igbtham, Kent, 1110 

Ward (W H.), awarded a postgraduate studentship of 
London Umversity, 170 

Warmgton (Robert), oenteneuy of the birth of ; work of, 
323 

Warren (H.), D Kuenen and L. Q. M. Baas Becking, 
Relation between Internal and External Media in 
Arfemta aoltna (L ) var pctnopolM Simon, 1049 
Wssiutyliska (Miss Z.), and Prof. L Wertenstem, Search 
for Exchange Phenomena m Cosmic Rays, 476 
Wataghin (Prof O ), Quantum Theory and Relativity, 393 
Waterfield (R L ), A Hundred Yean of Astronomy 
(RevMw), 647 

Wat^ouae (Dr W L ), presented with the Fairer 
memorial medal of Sj^ey Univenity, 46 
Waterman (Dr N.), Diet and Cancer . an Experimental 
8tu^ (Rsvisw), 566 

Waters (Dr. W. A.), A New Synthesis of Aromatic Arsenic 
Oompounda, 1077 

Wasson (Dr. D. L.), Scientists are Human (Review), 690 
Watson (Sir David Milne), presented with the Bumingham 
medal of the Institution of Oas Engmeras, 646 


Watson (D M. S ), On Rhamphodopau, a Ptyctodont firom 
the Middle Old Red Sandstone of Scotland, 306 
Watson (Prof E C ), [R A. Millikan, Prof D. RoUer and]. 
Mechanics, Molecular Physios, Heat and Sound 
(Revfew), 596 

Watson (Dr H B ), Modem Theories of Organic Chem- 
istry (Review), 689 

Watson (Prof. J A Scott), The Farming Yeew (Review), 
498 

Wattenberg (H ), [K. Kalle and], Copper Content of Sea 
Water, 922 

Wauchope (R.), Modem Maya Houses of Central America, 
1042 

Wead (F ), Gales, Ice and Men ■ a Biography of the 
Steam Barkentme Rear (Review), 661 
Weaver (Prof J. E.), and F. E Clements, Plant Eeology. 

Second edition (Review), 1066 
Webb (D A.), Strontium m Sea Water and its Effect on 
Calcium Determinations, 761 

Webb (J S ), Variation m the Longitudinal Incremental 
Permeabihty due to a Superimposed Circular Field, 
796 

Webb (T J ). [W A. Bastedo, N. R. Trenner and]. 
Hydration of Vitamm B, 1084 
Webber (Maj -Gen. C. E ), centenary of the birth of , 
work of, 424 

Wedel (Dr. W R ), Skeletal Remains from Kansas 
Mounds, 920 

Weekes (K.), [Prof E V Appleton and], Tides m the 
Upper Atmosphere, 71 

Wegener (A ), Wind und Wasserhosen in Europa, 469 
Woidenroich (Prof F ), Arteries of Peking Man, 769 , 
[Dr O. H R von Koenigswald and]. Discovery of 
an additional P^lhecanOtropiu Skull, 716 
von WeizsAcker (Dr C F ), Die Atomkome Qrundlagen 
und Anvrendungen ihrer Theone (Review), 692 
Weld (H P ), [E G Boring, H S Langfeld, and collab- 
orators], A Manual of Psychological Experiments 
(Review). 498 

Wells (Dr A. K ), rc-review of Hatch and Wells’ “Petrology 
of Igneous Rocks", 108; Outlme of Historical 
Geology (Review), 190 

Wells (A. L ), Tropical Aquariums, Plants and Fishes 
(Review), 936 

Weis (Prof P ), elected a member of the Imperial Leopold 
Carolme German Academy, Halle, 790 
Welsh (Dr J H ), Occurrence of Acetylcholine m Nervous 
Tissue of Cetaceans and its effect on the Crab 
Heart, 151 

Wemg (K.), [E. Kodidek and], Polarographio Estimation 
of Vitamm C, 36 

Werner (Prof F.), Die Amphibien und Roptilien Onechen- 
lands (Review), 814 

Wertenstem (Prof L ), [Miss Z. Wasmtydaka and]. Search 
for Exchange Phenomena in Coamio Rays, 476 
Weseel (Dr. P ), Herausgemben von Dr. V. Riederer von 
Paar, Physik fOr StOdierende an Teohnischen Hooh- 
sohulen und UmversitAten (Review), 66 
Wesson (Dr. A.), Ortbopedio Aspects of Sciatica, 484 
West (P. M ), and Prof P. W Wilson, Synthesis of Growth 
Footon by Rhucb%%m 897 

West (W ), Free Field Calibration of Microphones, 39 
West [Kidd and], Apple Storage, 1166 
Westbury (E. T ), Modem (^tical Projectors (Review), 
896 

Westenbnnk (Dr. H. O. K ), and Dr J. Qoudsmit, 
Quantitative Measurement of Vitamm Bj by the 
Tbiochrome Reaction, 160 

Westargaard (M ), Induced Tetraploidy m Mdwidnwfi 
album, 917 

von der Westhuyeen (O P.), Parasites of the Elephant, 920 
West-Gram (F. G.), ^pomted assistant lecturer m glass 
technology in Sheffield Umversity, 926 
Wheeler (Dr. R. E. Mortimer), Air Raid Precautions m 
Museams and Art Galleries, S81 
Wheeler (Prof R. V.), awarded the Melohett medal of the 
Institute of Fuel ; work of, 106 
Wheeler (Prof. T. 8.), [Prof. W. M. Gumming. Dr. I. V. 
Hopper and]. Systematic Organic Cauanistay : 
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Modem Methods of Preparation and Estimation 
Third edition, revised by Ih^f W M Cununing and 
Dr 1. V. Hopper (Retnew), 1054 
Whipple (Dr. F. J. W ), and others, Rocent Research m 
ttoismology, 710 

V. Wlutby (Lt.-Col. £.)> awarded the Leishman memorial 
prue, 110 

Whitby (Dr. Q. 8 ), appointed director of the Chemical 
R^aroh Laboratory, Tedclmglon, 828 , work of, 

White (Dr £ I ), appomted deputy keeper in the geology 
department of the British Museum (Natural History), 

lias 

White (Prof F. W G ), H F Skey and M. Oeddes, Radio 
Fadeouts, Auroras and Magnetic Storms, 289 
White (P ), [Prof. 8 K. Kon and], A Highway Code for 
Vitamm Workers (Revteie), 372 
Whitehead (T. N ), Social Motives in Economic Activities, 
800 

Whitmore (Prof. F. C ), Organic Chemistry {Revtew), 1054 
Whittaker (C. E.), Amtio Eskimo A Record of Fifty 
Years’ Experience and Observation among the 
Eskimo (Sstneu), 078 

Whitty (O W M ), elected a Theodore Williams scholar in 
Oxford University, 886 

Whytlaw-Oray (Prof R ), fO A. R Hartley, T H 
Henry and]. Tellurium Totraduoride, 952 
Wiardi (Dr. P. W ), Crystalline Vitamin B* (Adermin), 

lias 

Wick (Prof a C ), Range of Nuclear Forces m Yukawa’s 
Theory, 093 

Wiele [Schwarz and]. Oxides of Bromine, 1043 
Wight (W ), and P K Barua, Toxicity of Mercury Vapour 
to InsMts, 784 

Wightman (Dr W. P D ), and A. O Chesters, A Modem 
Introduction to Science 4 ParU ( Revtew), 891 
Wignall (E W ), Museums and Research some Facilities 
m. London, 670 

Wilkins (W H ), The Pitch Crust Fungus, 840 
Wilks (R A C ), A New Oecalriflcation Fluid, 968 
Willey (Dr, E J B ), Collisions of the Second Kind their 
Role m Physios and Chemistry { Revtew), 665 
W’lUiams (Dr C B ), Buttcrdy Migrations m the Tropics, 
420 

Williams (Dr, E. J ), Loss of Energy by Fast Particles m 
Nuolear Collisions, 431 

Williama (Prof. L F R ), Cultural Significance of the 
Indian States, 880 

Williams (R W.), [Prof E A Owen and]. Effect of 
Temperature on the Intensity of X Ray Reflection, 
916 

Williamson (J W ), Railways of To-day (Review), 1100 
Williamson (R ), appointed Harlow follow of Bradford 
Teohmoal College, 287 

Willier (B H ) and Mary E Rawles, Feather Characteriza- 
tion as Studied m Host -graft Combinations between 
Chick Embryos of Different Breeds, 1 134 
WUlis (J O.), Road Design, 680 
WillouAby (Rev. Dr W C ), [obituary article], 282 
Wills ^ S ), [Dr S P MoCallum and]. Band Spootrum 
of Helium, 262 

Willy (Mias Margaret E ), awarded the William Henry 
Hudson memorial prize of London University, 1170 
WiImshuMt (T. P ), Sir John Snell, 384 
Wilson (O. B ), [C. L Huskms and], Probable Causes of 
the CSion^ m Direction of the Major Spiral in 
TrUhum erectum L., 80 

Wilson (J O.), Production of Secondary Electrons by 
Cusimo Ray Particles, 73 

Wilson (Prof. P. W ), [P M West and]. Synthesis of 
Growth Factors by Rhuobium tnfohi, 307 
Wilson (Dr. R ), Officii Year Book of the Commonwealth 
of Australia No. 30, 1037 (Revtew), 101 
Wilson (W. O.), Natives of Northern Rhodesia, 467 
Wmge (Dr. O ), Segregation m a Species -Hybrid, 120 , 
Cytotogy of Sex, 178 

Wmklw (hTo. F.), [C. W. Cossens and]. Thixotropy, 488 
Wmtrebwt (Prof. P,), elected a member of the Pans 
Academy of Soienoes, 1116 


Witherby (H F.), Rev. F C. R. Jourdain, N F Ticehurst 
and B W Tucker, The Handbook of British Birds 
Vol 2 (Warblers to Owls) (Review), 1053 
Wiseman (A E ), Electrified Omnibuses, 713 
Wolf (E ), [W J Crozior, Gertrud Zerrahn-Wolf and], 
TemMrature and the Critical Intensity for Response 
to Visual Flicker , Specific Ckinstants for Visual 
Excitation II, 181 

Wolf (K L ), und Hans Georg Tnesthmaim, Praktischo 
EmRihrung m die physikalisehe Chemie Krster 
Teil (Revtew), 136 

Wolfe (T. K ). [Prof T B. Hutcheson, Prof M. S Kipps 
and]. The Production of Field Crops A Textbook 
of Agronomy Second edition (Revtew), 978 
Wolfonden (J H ), Numerical Problems in Advanced 
Physical Chemistry (Review), 190 
Wolffbrandt (C G ), [F Bergh, Dr O M Hcnriquee and], 
Prague Soro Reactions for Cantor, 212 
Wood (Prof. R C ), A Note-book of Tropical Agriculture 
Second edition (Revtew), 776 

Wood (R G ), [J E Crackston and]. Crystal Structure of 
Thiantkron and Sclenanthren, 267 
Wood (Prof R W ), awarded the Rumford medal of the 
Royal Society, 865 , presented with the Rumford 
medal of the Royal ^ciety , work of, 1044 
Woodcock (Mrs Owen), Historic Haunts of F.ngland 
(Review), 95 

Woodruff (Prof L L ), Animal Biology Second edition 
f Revtew). 457 

Wooldridge (Dr S W ), and R 8 Morgan, The Physical 
Basis of Geography an Outline of Oeomoriihology 
(Rfvtew), 856 

Woolley (Sir Leonard), Hittites in Syria, 468 
Work (T 8 ), [Dr F Bergcl, A Jacob, Dr A. R Todd 
and]. Vitamin E Synthesis of o Tocopherol, 36 
Worth (H.), The Dartmoor Catchments, 17 
Worthmgton (Or E B ), Study of the Effects of Isolation, 
616 

Wooster (Dr W A ), A Text Book on Crystal Physics 
(Review), 315, and G Knott, Crystal Structure 
Models. 251 

Wnght (D A ), Absorption of Oases by Tantalum, 794 
W’right (W D ). A Visual Phenomenon, 1163 
Wrinch (Dr. DM), Structure of Pepsin, 217 i Hydration 
and Denaturation of Proteins, 260 , Crystal Analysis 
and Pomt Seta, 955 , [Dr I. IjOngmutf and], Vector 
Maps and Crystal Analysis, 681 
Wu (C K ), [E. Lee. Dr G B B M Sutherland and], 
Infra-z^ and Raman Spectra of Crystalline Hydro- 
chloric Acid, 669 

Wynn-WiUiams (Dr C E ), [G E F Pertel, Dr P B 
Moon, Prof G P Thomson and], Velocity Distri 
button of Thermal Neutrons, 829 
•von Wyss (Miss Clotildu), [death], 866 , [obituary 
article], 944 


Yamaguti (8 ), and othere, Seisroological Researc h in 
Japan, 362 

Yamamoto (T ), Contractile Movement of the Egg of a 
Bony Fish, SiUarue mterodon, 48 
Yorsley (Dr V E ), The Plastics Industry, 680 
Yasaki (T ), [Dr Y. Nishina, Prof. K Kimura, M Ikana 
and]. Artificial Production of Uranium Y from 
Thorium, 874 

Yates (F ), The Design and Analysis of Factorial Experi- 
ments (Revtew), 00 , conferment upon, of a doctorate 
by Cambndge Umvenrity, 926 
Yates (R F ), These Amazmg Electrons (Review), 691 
Yergan (M ), Cold and Poverty m South Africa, 1008 
Yonge (Prof. O. M.), The Prosobraacha of Lake Tangan- 
yil^ 464 

Yoole (Dr P V ). [Prof G M Bennett and]. By-products 
m Aromatic Nitration, 366 

Young (O T ), [W. G. Campbell, Prof. E L Hirst and], 
^tunation of Uronio Anhydride Residues m Poly* 
saochandes, 912 

Young (J), [Prof. 8 W. J. Smith and]. Formation of 
Widmanstatten Figures m Meteorites, 1162 
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Young (J Z ), Broader Features of the Evolutionary 
ProceM, 610 

Young (Dr R F ) The Inviaiblo CoUege, 87 
Young (W A ), elected preaident of the Newcomen 
Society, 910 

Yvon (Prof J ), ThOone CinOtique dee Liquids 1 et 3 
(littHaw), 68 


Zagami (V ), Action of Vagi on the Metabolism of Oly 
cides (2), 087 

ZapSe (t A ), [Dr R Hultgrcn and] Gamma to Alpha 
Transformation in Iron alloyed with Palladium S90 
ZechmeisUr, Frehden and JOrgensen, Chromatographio 
Separotion of Ct* and Trans Azobenzone, 441 
von Zeppelin (A ), Symbolic Logic and the Philosophy of 
Science (Jtemew) 413 

Zeppelm (Count Ferdinand), centenary of the birth of. 
work of, 107 

Zerrahn Wolf (Gertrud), [W J Crozier. E Wolf and]. 
Temperature and the Crititol Intensity for Response 


to Visual Flicker , Specific Qpnstanta for Visual 
Excitation (II), 181 

Zeuner (Prof F E ), Antarctica and the Glacial Ages, 760 

Zewi (M ), [Prof R Granit, T Holmberg and]. Mode of 
Action of Visual Purple, 897 

Ziemeoki (Prof S ). [Prof S Szozeniowski, Dr K Narkie 
wicz Jodko and], Speoiflo Ionization of Gases by Soft 
Cosmic Rays, Residual Currents and Deep Water 
Measurements, 208 , Specific Ionization Characteriz 
mg Cosmic Rays, 1010 

Zimens (K E ), Theoretical work of S FlOgge, 263 

Zlotowski (I ), Disintegration of Boron with Emission of 
Douterons, 491 

Zocooli (A O ), and V Lombardo, Rotter’s Test for 
Vitamin C Deficiency, 1124 

Zouokermann (R ), [Q A Boutry and], Use of Dry 
[Copper Copper Oxide] Rectifier for the Production 
of Continuous High Tension [Current], 767 

Zuckerman (Dr S ), Dr G Bourne and D Lewes Cycliral 
chaises m the Adrenal Glands of Spayed Rat* 764 

Zwieky (F ) Search for hupor Novas 723 
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Abilities, Relative, m Prmiitne tiroups (Jievtfw), 774 
\ca(Umie des Iiwcriptiune nt Belles Lettros, Abb6 
Breuil elected a meinlxT of the, 244 
Acenaphthene, Ciolchioino and, as Polyploidizmg Agents, 
B R Nebel, 287 , Prof D Kostoff, 753 
Acetylcholine in Nervous Tissue of Crustaceans, Octur- 
renoe of, and its effect on the Crab Heart, Dr J H 
Welsh, 181 , Hydrolysis, Clark and RaventtSs. 1084 
Acids, Aspartic and Olutamio, Decarboxylation of. Prof 
A I.Virtanen, P Rintala and T Lame, «74 
Aomito, Crystallme form of, G. Cosiro and J M81on, 687 
Acquired Physiological Characters Inheritance of. 
Precocity, P Losage, 968 

Aotmopteiygnan Fishes from the Lower Carboniferous of 
Glencartholm, Kskdale, Dumfriesshire, J A Moy- 
Thomas and B Dyne, 128 
Admiralty Laboratories at Sheflield, 1131 
Adreno-Genital Syndrome, Chemical Studies on the. Prof 
G. F Maman and O C Butler, 400 
Adsorption Potentials and Ageing Liquids, G Ehronsv&rd 
and L G Sillte, 396 

Aerial Insect Fauna, up to 300 ft , Composition of the, 
J. A Freeman, 163 

Aero-Fngines, New Coolmg System for, 284 
Aeroplane Wmgs, Frostmg of, Rideau and Ducret, 173 , 
Height Record, New, by Lt -Col M Pezzi, 790 
Africa Fauna and Flora of, Protection of the, 183 , 
Northern Central, The Geological History of. Dr 
K S Sandford, 220 , Vegetable Poisons of. Dr G 
Cufodontis, 406 , Standards of Living in, Dr Mar- 
garet Head, 841 

African Pygmies, Cramology of. Prof J Mateigka and 
Prof. J Maly, 722 , Problems, International study 
of, 744 , Survey An, a Study of Problems arismg 
in Africa south of the Sahara, Lord Halley (ffewew), 
930 , Bureau, An, 1093 

Agar Isolation of an Anhydro I Galactose Derivative 
from, S. Hands and Dr 8 Peat, 797 , Isolation of an 
Anhydro Sugar Derivative from. Dr E 0 V 
Pereival, J C Somerville and I A Forbes, 797 . 
3 O-Anhydro-bOalactose m, Dr E G V Pereival 
and I A Forbes, 1076 

Agricultural Beseanh Council, Earl of Bodiior and Sir 
Joseph Barcroft appointed members of the, 32 , 
Policy, a Long term. Prof R G Staplodon, 348 , 
Research Scholarships and Awards, 361 , Research 
Council Third report of the, 426 , Constitution and 
Functions of the, 506 , Policy, Long-term, Loy- 
Farmmg and a. Prof R G Staplcdon, 697 , Research 
m India, 964 

Agriculture Tropical, A Note book of, Prof R C Wood 
Second edition (Rerteie), 776 , Insects and Fungi in. 
Sir Albert Howard, 801 , The Organisation of, with 
applications to South Africa, Prof H V T^ppan 
{kevtew), 866 , The Revival of, a Constructive Policy 
for Britain (Rerieic), 896 , Colomal Directors of. 
Report and Proceedings of the Conference of, July 
1038, 1136 

Air Survey and Archieology m Germany, O G 8 
Crawford, 16 , -borne Traffic and Infectious Diseases, 
Regulations against, 89, Viscosity of, and the 
El^rouic Charge, I^f H R Robinson, 169; An 
Encyolopwdia of the, E L Hawke {Review), 376, 
The, and its Mysteries, Miss C. M Botley {Remew), 
376 , -Flow at Surfaces, Dr H C H Townend, 402 , 
Raids, Protection from, 424 , -Raid Precautions, 
Two Pubhoations of the British Steelwork Associa- 
tion, 746 ; -Raid Protection, Mathematics of, Prof 
J B. 8. Haldane, *791 ; in an Air-eonditioned Build- 
ing, Ionization of, Dr. F B6hounek and J Kletschka, 
966 ; Conditioning in Deep Mmes, 1088 


INDEX 


Aircraft Development, Composite, 28J 
Airships, Protecting, against Firo, 747 
Airy’s Compass Experiments, [1838J, 766 
Alaska, Inland Ice Field in, 564 
Albania, Malaria in, F. L Richards, 1 1 54 
Albino Mice, Castrated, Annual Cycle of Responsivity of, 
to (Estrone Injection, Dr J Duszyi'iska, 673 
Althcray The Newer, based on the Henry Sidgwick 
memorial lecture delivered at Newnham College, 
Cambridge, November 1936, late l^rd Rutherford 
{Review), 692 

Alcohol, Studios in, W W Jetten, 1082 
Algebra, Advances, C V Duroll and A Robson. Vols 
2 and 3 {Review), 691 
Algeria To day. Dr T Greenwood, 1128 
Alimentary Exudative Diathesis, Dr H Dam and J 
Glavind, 1077 

Alkali Earth Hydndes, Correlations between Eleitronic 
States of Atoms and Molecules m the. Dr B Grund- 
struin, 614 

AUiutn ampledene, A Tnploid Asynaptic, from California, 
Di A Levan, 118 

Allopregnanolono, Progesterone and. Isolation of, from 
the Adrenal, D Beall and Prof T Keichstem, 479 
Allotropie, Dio Theono der KomplexitAt und der. Prof A 
Smits (Review), 892 

Allotropy, The Theory of (Review), 892 
Alloys Superconductive, Transition Temperatures of, 
Dr H Jones, 611, of Iron and Chromium, The 
Vol 1 Low-Chromium Alloys, A. B Kmzel and 
W CtafU (Review), 036 

Aluminium Aitive, obtained by Igneous Electrolysis, 
A (ThrAtien and J Bisch, 547 , Potassium and 
Magnesium (Review), 663 , -Copper Alloys, Age- 
haidened, Structure of, A Guinier, 669 , Q D 
Preston, 670 , Amalgamated, Action of Water Vapour 
on. M Bliimenthal, 1049 

(mencan Mathematical Society, Jubilee of the, 389 , 
British and. Associations, Co-operation between the, 
406 , Association for tho Advancement of Science 
Virginia Meeting, 846 , Indian Place-Names, Dr 
J P Harrmgton, 060 

Amino-Acids containing Deuterium, Use of, to follow 
Protein Production in tho Organism, H H Ussmg, 399 
2 Ammo a- Methyl Altroside, “Methyl Epiglucoeamme" 
and. Dr G J Robertsen, W H Myers and W E 
Tetlow, 1076 

Ammonia and its throe Methylated Derivatives, Depen- 
dence upon state of the Dielectric Polarizations of. 
Dr R J W Le Fivre and P Russell, 617 , Photo- 
chemistry of. Dr H. W Melville and E A B Birsc, 
1080 

Amphibien und Ri ptilien Gricchenlands, Die, Prof F 
Werner (Review), 314 

Anatolian Civilizations, Early, Miss Wimfred Lamb, 988 
Analyte dee courbes, surfaces et fonotiOns usuelles, 
intAgrales simplos. Prof P Appell Tome 1 Cinq 
Mition eiitiferoment refondue par Prof. Q Vanlon 
(Remew), 1139 

Anatomy Surface and Radiological, for Students and 
General Practitioners, Prof A B Appleton, Prof 
W. J. Hamilton and Dr I 0. C. Tchaperofl (Review), 
666 , Comparative. Laboratory Studies m. Dr W C 
Senning (Revtsw), 732 

Ancients and Modems a Study of the Background of 
the “Battle of the Books", Prof R F. Jones (Review), 
369 

Anderson, Sir James, and Steam Wagons, [1836], 85 
Angiosperm Embryo Sacs, P Maheshwari, 172 
Anglmr ; Towards, in the Footsteps of the Indian 
Invoaers, H O Q Woles (Review), 736 
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3 6 Anhydro Methyl Galactosidee, Tranaformation of a 
and P Form* of, Prof W N Haworth, J Jackson 
and Dr F Smith, 1076 I Oalaotose m Agar, 
Dr E O V Peroival and I A Forbes, 1076 
Animal Locomotion, 613 , Production, Hurizona m, 
Discussion on, J fklwards, 630 , Respiration, Oxygen 
Isotopic Exohsuige m. Dr J N E Day and P Sheet, 
917 Life m Freeh Water a Guide to British Fresh- 
water Invertebrates, Dr Helen Mellanby (Revuw), 
938 

Animals, Science and the Welfare of, 740 
Annelida, Onychophora and Arthropoda, Evolution of, 
R E Snodgrass 961 

Annual Register, The, 1937, Edited by Dr M Epstem 
{Remew), 06 

Anol , lEstrogenio Activity of A Highly Active Phenol 
Isolated from the By products, N R Campbell, 
Prof E C Dodds and W Lawson, 1121 
Antarctic Research m the (Astnew), 62 , Marme Research 
m the, O E R Deacon , A W B Powell, 683 , 
A H Laurie, 684 , My Last Expedition to the, 
1936-1937, L Christensen, 826 
Antarctica and Glacial Ages, Prof E W MacBride, 97 , 
J Roid Moir , Prof E W MacBride, 438 , Rev 
W L S I leining, 637 , Prof E W MacBnde, 638 , 
Prof > F Zeunor 760 , Prof A P Coleman, 698 
Anthocyanin Types, Some Now, J R Price, Violet C 
Sturgess, I^f R Robinson and Gertrude M. 
Robinson 366 

Anthooyanins Occur in Bacteria t. Do, D Erikson, Dr 
A E Oxford and Prof K Robinson, 211 
Anthropological and Ethnological Sciences, International 
Congress of, M C Burkitt, 363 
Anthropologist, The Credo of an (Revtew), 371 
dl a Tocopherol, Anti Encephalomalacia Activity of. Dr 
H Dam, J Glavmd, O Bemth and E Hagens, 
1167 

Antigens and Antibodies, The Chemistry of. Prof J R 
Marrack (Rwtew) 316 

Antiquities of South Africa, Prosorvation of, 1089 
Ai tirrhinum. Downy Mildew of the, D E Green, 172 
Apes, Men and Morons, Prof E A Hooton (Rtvttw), 
371 

Apoda (Amphibia), The Tetrads m, B R Seshachar, 767 
Apple Shoots, Ash Content of V Q Vaidya, 021 , 
Storage, Kidd and West, 1166 
Apples, Variation m Keeping Quality of, T N Hoblyn, 80 
Aquana, Public, Designing of, J Homell, 44 
Arabia, South West, Archteolomoal Exploration m, 168 
Archaic Vertebrates and Evolutionary Prmciples, Prof 
J Graham Kerr, 1101 

Archaeological Expedition to Swat and Afghamston, 
Results of the Recent, m Relation to the Present 
Position of Indian Studies m this Country, E Barger, 
1046 

Arctic Fauna, Dr B P Uvarov, 406 , Fauna of Eurasia 
and its Origin, Prof N J Kusnezov, 406 , Harpooner 
a Voyage of the schooner A66ts Bradford, 1878-1879, 
R Ferguson (Review), 866 

Argyll National Forest Park Guide, Edited by Prof J 
Walton, 18 

Aristotle, Parts of Animals with on English translation 
by Dr A L Pock , Movement of Animals , Pro- 
gression of Animals , with an Elnglish translation by 
Prof F S Forster (Review), 96 
ArmadiUtdium vulgare Latr , Genetics of, H W Howard, 
1038 

Anns Race of 1909-13, The, Dr L F Richardson, 792 
Armstrong’s Improved Water Wheel [1838], 1132 
Aromatic Nitration, By products m. Prof O M Bennett 
and Dr P V Youle, 366 

Arsenic Compounds, Aromatic, A New Synthesis of. 
Dr W A Waters, 1077 

Anemia eahtta (L ) var pnneipaUt Simon, Relation 
betweMi Internal and External Media m, H Warren, 
D Kusnen, and L G M Baas Becking, 1049 
‘Aryans’ m Italy, 167 

Ascldian and Sea Water, Internal Fluid of, S Kobayashi, 
960 


Ascorbic Acid m Plant Tissues, Combmed, H Scar 
borough and Dr C P Stewart, 40 , Oxidation of. 
Inhibiting efieot of Sodium Chloride on the, A 
Heygaard and H W Rasmussen, 893 
Ashmolean Society, [1838], 806 

Asia, South Eastern, Geological and Archeeologioal aspects 
of. Dr U de Terra, Father P Teilhard de Chardm 
and Dr H L Movius, 276 ; 883 
Asuitio Society, [1838], 886 , 1170 

Aspartic Acid, Enzymic Deamuiation of Prof A I 
Virtanen and J Erkama, 964 
Asidialt Bitumen Pitch (Review), 664 
Asphalts and Allied Substances their Occurrence, Modes 
of Production, Uses in the Arts and Methods of 
Testing, H Abraham Fourth edition (Review), 664 
Assam Hills, Cultural Change m the, T C Das, 401 
Astronomical Umon, International, Sixth Triennial 
Mooting, 364 , Sir Arthur Eddington elected presi 
dent of the Executive Committee, 366 , Thou|^t, 
Growth of (Review), 647 

Astronomy, A Hundi^ Years of, R L Waterfleld 
(Review), 647 

Astrophysioal Methods and Problems (Review), 496 
Astrophysik, Herauagegeben von Prof B Strdmgren 
(Review), 496 

AUienceum, The, and School Buildmgs, 266 , and Steam 
Navigation [1838], 1170 
Atlantic Flight with ‘Pick a Back* Start, 201 
Atmosphere, Daily Exploration of the, by Radio eondee , 
its Development on Land and on Soa, R Bouigwis, 
887 , m Mmes at Great Depths, Engmeermg Prob 
lems Associated with the Improvement of Tenors 
ture and Humidity Conditions of the, Dr J H 
Dobson and Dr W J Walker, 1088 
Atmowheno Condensation Nuclei, Diffusion and Fall 
of, J J Nolan and P J Nolan, with an Appendix 
by P G Gormley, 180 , Phenomenon, A Curious, 
A S E Aokermann, 483 , Pollution at Wellington, 
New Zealand, C E Palmer, 680 , Investigation of 
Twenty third Report of the, 639 
Atmospherics, Reflection of, by the Ionosphere, Prof 
T H Laby, F G Nicholis, A F B Niokson and 
J J McNeiU, 353 

Atomic Realism (Review), 92 , Elements 43 and 61, 
H Jensen, 121 , Weights and Isotopes, 362 , Physios, 
An Outlme of, Members of the Physics StaS of the 
Umversity of Pittsburgh Second e^tion (Review) 
692 , Absorption Coefficients and Transition Prob 
abilities. Dr F L Mohler, 1 160 
Atomkeme Die, Grundlogen und Anwendungen ihrer 
Theorie, Dr C F von Weizsftcker (Review), 692 
Attentional Adaptation, Kymograph Studies of Physio 
logpcal (Respiratory) Concomitants in Two Types of. 
Dr T Burrow, 166 

Audubon, The Naturalist a History of his Life and 
Time, Prof F H Hemok Seimnd edition (Rstiteic), 046 
Aurora Borealis of May 12, 1938, E Esclangon, 86 , 
Rays, Blue Sunlit, and their Spectrum, Prof C 
StOrmer, 1034 

Auroral Bprotnun, Atomic Lmes in the. Prof L Vogard, 
670 , Display of September 14-16, Very Small 
Intensity of the Rod Oi Tnplet dunng the. Prof L 
Vegard, 831 

Auroras, Generation of, by Means of Radio Waves, Prof 
V A, Bailey, 613 

Australia Soientifto and Industrial Research in, 46 
Abongmes of, Protection of the. Dr D F Thomson, 
106, Official Year Book of the CVimmonwealth of. 
Dr R Wilson (Review), 191 , Posture Inmrovement 
m, A McTaggart , H 0 Trumble and C M Donald, 
216 , Aeronautical Development m, 473 
Australian Eohmoderms, Dr H L Cloric, 686 , and 
New Zealand Association, Arrangements for tiie 
Twenty fourth Meeting, 748 1 Museum, [1838], 846 , 
Journal of Soietiee, No 1, 748 
Aushna, Science in, [1838], 686 

Aetna Ooleoptile, Influence of Hydrogen Ion Conoentra 
tion on the Growth Rate of the, Anna M A van 
Sonten, 181 
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Baokwrard Peoples A Proposal from Holland 388 
Bootenal Populations, Estimating by the Dilution Method. 
R D Gordon, 181 

Bacteriology A Text book of Micro Organisms, Prof 
F W Tanner Third edition (Jiemew), 316 and 
BacteriologisU, A History of, C Dobell {Review), 
771 , The History of. Prof W Bulloch (Heath 
Clark lectures, 1936) (Review) 771 
Balloon Ascent, A Record [1838] 400 
Bananas, Leaf spot of, 92 1 

Band Speotra, Universal Constant of H Deslandres, 447 
Bantu Beliefs and Magic with Particular Reference 
to the Kikuyu and lOimba Tribes of Kenya Colony , 
together with Some Reflections on East Africa after 
the War, C W Hobley (Review), 094 , Study of the 
(Review), 064 

Barley, Olyoolysis in. Dr W O James 11 IQ 
Bavarian Academy of Sciences, presentation to Dr E 
Friokhin^r of the silver medal Rene Merentx of the 473 
Bechuonaland, Social Organization in (Review), 1140 
Beet Curly top Virus, Insect Vectors of, C W Bennett 
and H £ Wallace, 216 

Begonias, Bacterial Kottmg of, W J Dowson W C 
Moore and L Ogilvne, 260 

Behaviour, Abnormal, A Biological Approach to the 
Problem of. Dr M Uarrmgton (Rexntw) 53 
Beilby, Sir George, memorial awards made to Dr t P 
Bowden and Dr Brynmor Jonos, 1072 
Beit Fellowships for Scientific Research, award of 170 , 
Memonal Fellowships for Medical Research, 223 
Belfast, Queen s Umveisity conferment of an honorary 
doctorate on Prof J P HUl, 127 , Dr E M Lmdsay 
apmmted psut tune lecturer m astronomy and O O 
Edholm lecturer m physiology, 264 
Belgian Gnd, The, W Fennell, 248 

Belgians, King of the presentation of bronze medals 
awaided by the, to many Bntish scientiflo worktrs, 
1073 

Beneficial Employment and Vocational Guidance, 788 
Bessel Functions Part 1 Functions of Orders Zero and 
Unity (Review) 934 

Bile Physiological Chemistry of the H Sabotka (Bewew) 
138 , Pigment, A Hsmoglobm from. Prof G Barkan 
and O S-hales, 836 

Binaries, Eclipsing, Evolution of Dr Z Kopal 542 
Bmary Stars, Close, EUipticity of J Luyten, 217 
Bmooular Rlusion, A, Sir Rii hard Paget Bt 77 , J D 
Morton, 637 , O R R Bray 669 
Biochemistry Advances in (Rr< %ew) 652 , Annual 
Review of, J M Luck and C R Noller Vol 7 
(Review), 662 , A Text Book of for Students of 
Medicine and Science, Prof A T Cameron Fifth 
edition (Review) 977 Fundamentals of, with 
La^ratory Experiments Prof C L A Schmidt and 
Dr F W Allen (Review) 1017 , Laboratory Experi 
ments m (Revtew), 1017 

Biological Books m 1937, Prices of. Prof R and Maud 
De Witt Pearl, 428 

BiologiBobea Arbeitwnethoden, Handbuch der Herausge 
geben von Prof E Aberholden Lief 466 Abt 9 
Uethodon lur Erforschung der Leistungen dee 
tiensohen Orgamsmus, Toil 3, Heft 7 (Sohluss) 
Methoden der Vererbungsforschung Methoden zur 
Zuohtung von Drosophila, Dr O A Lebedeff , 
Methoden dor Erforschung der Vererbungsvorginge 
bei Pflanzen, Dr F G Briogor , Methoden und 
Ermbnisse bei der Zuchtung von Tetnginae, Dr R K 
Nabours (Review), 938 

Biologists m Search of Material An Interim Report of 
the Work of the Pioneer Health Centre, Peokham 
(Review). 134 

Biology Animal , Prof L L Woodruff Second edition 
(%VMW), 467, An Introduction to, E J Hatfield 
(Review), 467, and Marxism, Prof M Prenant 
IVamdat^ by 0, D. Greaves (Renew), 861 , Mathe- 
mataoal. Sir D’Aroy W’ Thompson (Rsnew), 931 
Bio~Morp^o»ia, No 1, 470 

Biophyuoa i ICathematioal, Fhysioomathematical Founda 
tums of Biidogy, Dr N Radievsky (Review), 981 


Bio Politics An Essav in the Physiology, Pathology emd 
Polities of the Social and Somatic Orgamsm, M 
Roberts (Revteii ), 138 

Birch Wo< d The Swelling of. Dr N A de Bruyne 570 
Bird blocks and the Broedmg Cycle A Contribution to 
the Study of Avian Sociality Dr b F Darling 
(Revieu) 695 Song Survey British 1161 
Birds of Konya Colony and the Uganda Protectorate 
The, Late Sir Frederick John Jackson Completed 
and Edited by W L Sclater 3 Vols (Review), IW 
Ihe Way of Capt R B T Kelly (Review), 669 
British The Handbook of, H b Withorby (Editor) 
Rev b C R Jourdam N F Ticehurst and B W 
Tucker Vol 2 (Warblers to Owls) (Review) 1063 
of Britam (Renew) 1053 

Birkbeck College, One hundred and fifteenth anmveraary 
106 U 

Birtnmghom Umversity gift by Lord Nuffield, 64 
Hospitals Centre t>5 gifts to appomtment as 
Ipcturors cf Miss L Phillip Dr Thelma Muuat and 
Dr R W Pohl, 86 , award of doctorates, 179 
Birth rate Declme Diagonal Law of, H S Barclay and 
Dr W O Kermack, 41 

Birth Season of, its Relation to Human Abilities 
Dr b Huntmgton (Renew) 593 
Births m bootland. Seasonal Trends of W P K< nnody, 
306 Multiple, Frequency of A V T Day 839 
Blasting by b lectncity, [1838] 926 
Bhnd Lwding System at Aerodromes 947 
Blindness, Advisory Committee on appointments to the, 
287 

Blood Group Genes, Mutation of the Dr K Elsdon 
Dew, 676 , Ammonia and the Deammases of Adenos 
me and Adenylic Acid, Prof F J Conway and R 
Cooke, 720 Corpuscles, Diffusion of Phosphate Ions 
mto, A H W Aten jun , Prof G Hevesy 871 
Boden Piize Die mikroskopiscben ihr lehon, ihre 
verbreitung sowie ihre ooonomischo und pathogene 
Bedeutung, Dr A Niet^nmer (Renew), 896 
Bode 8 Law and the Systems of the Planets and Satelhtes, 
J Miller 670 

Bombay University Dr K V enkataranian appomted 
Mody professor and head of the department of 
chemical technology, 765 

BombylliidffiofPaleetme, late Major F E Austen (Review) 
696 

Bone Tumours and QSstrone F C Pybus and Miss E W 
Miller, 872 

Boron, Dismtegration of, with Emission of Deuterons 
I Zlotowski, 491 

Botanic Qanlens m Regent s Pork, Now [1838], 682 
Botanical Society of Edinburgh [1838] 846, Society, 
[1888], 968 

Botany British, History of, A Chaptor in the (Review), 
61 , m Bntam (1876-1936) Sixty Years of, Im 
preesiuns of an Eye Witness, Prof F. O Bower 
(Renew), 61 , Cryptogamio, Gilbert M Smith 2 VoU 
(Renew), 234 General, A Textbook of, for Colleges 
and Umversities, R M Hohnon and Prof W W 
Robbins Fourth edition (Renew), 498 , blast 
Asiatu A Bibliography of, E D Merrill and E H 
Walker (Review), 696 

Boundary Waves at a Surface of Discontmuity, Prof 
K Smwa and K Kenai 962 
Bovme Tuberculosis, Eradication of, 69 
Bradford Technical College, R Williamson appomted 
Hariow feUow, 287 
Brazil Botanical Research m, 921 

Bread Our Dail^ , A Geography of Produotion, Sir 
Daniel Hall (Review), 666 

Brewing Institute of, Reeearch Fund Committee of the, 
Sir Gilbert Morgan appomted chairman of the, 469 , 
Science and Pnotioe, H Lloyd Hmd Vol 1 Brewmg 
Materials (Review), 661 
Bnokmakmg by Machinery [1888], 1048 
'Bridlington Gnig' Shells, T Sheppard, 369 
Bntish Museum (Natural History), Aoquiutions at the, 
18 , School of Archeology at Rome, H N Savoury 
elected to the Rome scholarship, 70 , Museum 
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(Bloomsbury) retirement of K L Hobson, 106 
Empire Cantor Campaign, grants from the, 108 , 
AssMiation Cambridge Meetmg Sectional Pro 
grammes, 122 , Museum (Bloomsbury), retiromont of 
T A Joyce, 146, Scientific and Technical Books 
Select Lut of Standard Second edition,* 1 70 , Graham 
Land Geology of. Rev W L S Fleming, 172 Assoeia 
tion Cambridge Meetmg of the. General Arrange 
ments 195, Museum (Natural History), Acquisitions, 
204 Empire Cancer Campaign Lt Col W L 
Harnett appointed medical secretary to the Clinical 
Cantor Research Committee of the 206 Speleological 

Association, Third Annual C-onference, Dr R R 
Marett clootcd president 284 Association at 
Newcastle on lyne m 1838 305 Isles, Humidity in 
the, 866, Assofiation at Newt astlo on Tyne, 
[1838], 366 , Sir Albert Seward elected president for 
1939, 386 , The Cambridge Meetmg of the, 387 , 
and American Associations, Co operation between 
the, 409 Museum Research Laboratory of the 
Dr H T Plonderloith appomtod deputy keeper of 
the, 642 Laboratory, retirement of Dr A Scott 
from the nonorary directorship of the, 697 (Blooms 
bury) Accessions to the 098 Ramfall, 1937 (/Jeiaeu) 
735 , Museum (Natural History) Acquisitions at the, 
788 , Hardwoods Utilization of, W A Robertson 
825 , Electrical and Allied ManufsKSturers Associa 
tion Objects of the 869 Museum (Natural 
History), impending retirement of Dr W D Lang 
W N Edwards appointed keeper of the department 
of geology, 870 , (Bloomsbury), Recent Acquisitions 
947 , Journal of Dermatolo^ and iiyphJu, Oct 
749 , Museum (Natural History) Acquisitions, 989 
School of Archaeology at Athens, A^ual Meetmg 
1032 , Wild Animals, The Observer s Book of, W J 
Stokes (Eevtevi) 1068 , Association Dundee Meeting, 
appointment of sectional presidents, 1073 , Museum 
(Natural Hmtory) Lile size Model of a Blue AVhade 
1110, (Bloomsbury) Mesolithic Pit dwellings at 
Famhaun, Surrey , Accessions to Cotlections of 
British Antiqmties, 1110 , Coal Utilisation Research 
Association, 1111 Isles Humidity in the, R Q 
Bateson, 1123, Institute of Radiology Annual 
Congress X Rays — their Influence in Pure and 

Applied Science Dr Q Shearer (M^kenzie Davidson 
memorial lecture) 1131 , Museum (Natural History) 
Dr E I White appomted deputy keeper of geology 
and F A Bannister deputy keeper of mmeralogy in 
the 1166 

Broadcasting Station L8-1 Buenos Aires 607 in 

India, 948 

Bromine Oxides of Schwarz and Wiele, 1043 
Brompton Hospital Reports Vol 8 (Bevteui), 896 
Broussais F J V (1772-1838), 886 
Buckland Prof, and Oxford, Prof J L Myree, 673 
V A Eyles L H Matthews 768 , Verses about 
Dr F J North 1040 

Building Research, Progress m, 684 Industry, Stan 
dai^ization and the, R Fitzmaurice, 680 
Bulgaria, Palsnolithic Finds m. Dr Dorothy Oarrod, 1070 
Bulgarian Postgraduate Institute of Vetermory Surgeons 
Prof H Oms elected an honorary membm of the, 82 
Burbot m the Estuary of the Severn, Occurrence of, 
A J Lloyd, 1118 
Burials of Saxon Age m Kent, 606 
Burma, Archeology of. Dr H L Movius 277 
Burnt Patch at Cissbury, Re colonisation of a, B T 
Lowne, 46 

Busmess Research 410 

Busk StudMitship m Aeronautics, award of the, to O O 
Jones, 70 

Butter, Flavour and Aroma of, E O Pont, 1084 
Butterfly Migrations m the Tropics, Dr C B Williams, 429 


Caesium, Action of, on Carbon Monoxide L Hockspill 
and L. A van Altnea 266 

Cainozoio Volcanic Rooks of Victoria, and Physio 
graphic Relationships of the, E S Hills, 491 


Calculus, Ad\anoed, Prof R B Fife (Revxew), 1189 
Calcutta University, Prof M N Saha appomted Palit 
professor of physics, 146 
Calendars, Medieval (Review), 461 
California, Pre I olsom Culture m 440 
Cambiidge District A Scientific Survey of the. Edited 
by Dr H C Darby, 351 , Suggmted Science Museum 
for 713 Fens, Drammg theTDr H C Darby, 723 , 
University, Dr A J Bradley apTOmted assistant 
director of research m crystollogra^y and Dr J E 
Driver demonstrator m chemistry , Dr B C Saunders 
elected a fellow of Magdalene College and J R F 
Jeffreys Sheepshanks exhibitioner, 46 , award of 
Frank Smart prises to J L Cros^, R G Goode 
and Miss M R Osborn and of the Harkness scholar 
ship to W B Harland, 86 , H B Scott and Dr J F 
Smith appomted lecturers in zoology and Dr V J 
Chapman demonstrator m botany Prof F 1 
Brooks appomted a governor of the National Fruit 
and Cider Institute , Dr R A McCance elected a 
follow of Sidney Sussex College, 127 , Prof R H 
Fowler re elected John Humphrey Plummer pro 
fessor of mathematical physics , D J Bauer re 
elected Michael Foster student m physiology, 264 , 
Dr R H Ihouless appomted lecturer in education. 
Dr J T Irvmg lecturer m physiology, P R Berridge 
assistant in research in radiology (diagnostic) Dr A 
Paterson assistant in research mpsychiati^, A R H 
Trim elected B W Levy student in biochemistry. 
Dr H G Sanders a fellow of St John s College, R 
Howies appomted Frank Smart student in botany , 
Dr S A H Rushton, D J Bauer E R Lowe and 
W C Price elected fellows of Trinity College 766 
E Rothbarth appomted assistant in statistical 
research , Prof G R Owst elected a professorial 
fellow of Emmanuel College , Prof ROW Nomsh 
elected a member of the Council of the Senate, 846 , 
A L Percival and H G Rhoden ap^mted demon- 
strators m engineering, and A M Barrett demon 
strator m pathology J R F Jeffreys elected an 
Istmc Newton student conferment of a doctorate 
on F Yates T P Hughes elected on unofficial 
Drosier fellow for research in chemistry , Prof 
F J M Stratton elected vice president of the 
Philosophical Society 926 C B Davies appomted 
Imperial Choinital Industnes, Ltd , student con 
ferment of M A degree on Dr A J Bradley Sir 
Fdward Mellanby appomted Rede lecturer for 1939 
F T Pamngton appomted duector, H B Cott 
curator of vertebrates and Strickland curator J E 
Smith curator of invertebrates and Dr O C Varley 
curator of insects m the Museum of Zoology , offers 
of grants for research on Magnetic Materials, 1047 
Campbell George Ashley The Collected Papers of (Bstneic), 
691 

Canada Royal Society of, Ottawa Meetmg , Dr V 
Morm elected president for 1938-39, 300 , National 
Museum of, Annual Report for 1936-37, 607 , 
National Research Council, Twentieth Annual Report 
of the, 1930-37, 966 , Scientific Research and Indus 
trial Needs m. Major Oen A O L MoNaughton and 
others, 1130 

Canadian Research Scholarships, awards for 1938-39, 
286 Universities, Tour or, by Prof C D Ellis, 
323 

Cancer The Cause of, D Brownlie (Revieu)), 8 , Diagnosis, 
Serological Reactions m, 119, Treatment, National 
Efforta m. Prof 8 Russ, 126 , Prague Sero Reactions 
for, F Bergfa, Dr O M Hennques and C O Wolff 
brandt, 212 . Polarographio Research on, Prof J 
Heyrovskk, 317 , Patients, Blood of, Ahnormalitiea 
m the. Dr V Havldsek, 361 , Diet and. An Expert 
mental Study, Dr N Waterman (Esmsw), 666, 
The Polarographio Sero Reaction for. Dr R Brdiika, 
617, Rese^h, International, 924 
Canoes of the Pacific, Dr A C Haddon and J B Homell. 
1001 

Capacity, Skull Thickness and External Measurements m 
Relation to, A J H Ooodwm, 969 
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Capo . Obeorvatory, Reaearrh at tho, m 1937, Dr J 
Jaokaon, 362 , Flora, Past History of the. M K 
Levyns, 628 

Carbides of Iron and Chromium, A( ( ion of Hydrogen on 
the, L Jacqud, 306 

Carbohydrates of Well defined Mol.H.ular V\ eight in Plant 
Juites, Prof The Svedborg and N (Jraten, 261 
Carbon, Atomic Weight of, E. Moles and A Escribano, 
642 , New Revision of the Atomic Weight of, E 
Moles, Mile M -T Toral and A Esi ribano, 1133 
Cardiff Royal Infirmary, grant to the, by the Commission 
for the Special Areas, 473 

Carnegie Institution of Washington Yearbook of the, 
July 1, 1936 — June 30, 1937, 248 , addition to the 
admmistration building of the, 640, Cnited King 
dom Trust, Twenty fourth Annual Report, 606 , 
Catalogue of Publications of the, 1113, Dedication 
of Elihu Root Hall, 1 1 09 
Carthage, Ancient, ( 1838), 1170 

Cass Technical Institute, Sti John, impending retirement 
of Dr H J S Sand , Dr E de Harry Harnett 
appomted head of the rombmed theniistry depart- 
ments, 473 

Cassava Mosaic, Seasonal Transmission of, Dr H H 
Storey and R F. W Nichols, 541 
Costehmovo’s Collet tod Works {H(vtew), 1016 
Cateehol Oxidase, Tyrosinase and, Prof L ralifano mid 
D Kertosi, 1036 

Cattle Bot-flies m Norway. L K Nattig, 760 
Cell Size, D Mainland and B K Cody, 79 
Cements, Clieinistry of, Inteniational Symposium on the, 
487 

Central Nervous System. Localization in the. Prof E D 
Adrian (Forrier lecture), 924 
Central, The, Armstrong memorial niiinber, 470 
Centro Volpi di Elettrologia, Institution of the, by Count 
Volpi di Misurata, J89 
Cereal Synonyms, 1002 

Coyloii, Oovemment Rublier Research Si heme. Dr C E 
Ford apixnnted geneticist to tlie, 32 
CH, Group near 3(x, Absorption of the, Drs J J Fox and 
A E Martin, 840 

Character Gradients, Dr J S Huxley, 614 
Cheese, Blue, Moulds of, S Dattilo Kubbo, 830 
Chelsea Polytechnic, Dr W H George appomted head of 
the physios department in succession to Dr L 
LowniL, 32 

Chemical Laboratory, Tedilingtoii, retirement of Sir 
Gilbert Morgan, 20(1 , Industry, Safety in the, 390, 
Engineering, Tendencies in, Ptxif W M Cuinmmg 
and F Rumford, 680 , Industry Society of. 
Autumn Meeting of the, 080, Analysis, Qualitative, 
A Text-book of. Dr A 1 Vogel {Remeu), 736, 
Research Laboratory, Teddmgtori, Dr G S Whitby 
appointed director of the, 828 , Products and the 
Chemical News, No 1. 911 .Sooiety, Prof R 

Robinson nominated ns president , award of the 
Longstafl medal to Prof I M Heilbron, and of 
the Harrison memorial prize to A Kuig, 1 109 , 
Dr I Langmuir presented with the Faraday medal, 
1110 , Researoh and Industry. 1146 
ChemiO , Oeechichte dcr. Sum und Atifgabe dor. Prof E 
Pietsch, 31 , physikalischen, in elementorer Dar- 
Btellung, Lehrbuch der. Prof J Eggert Vierte 
auflage (Review), 136 , physikalische, Pmktische 
Emfhhrung m die, K L Wolf und Hons Georg 
Triosohmann Erster Teil (Review), 136 
Chemi-lummesoence, New Cose of. J H Holbergor, 172 
Chemietry • Analytical, Prof F P Treadwell Translated 
and revised by Prof. W T Hall Vol 1 Qualitative 
Ana^ia. Ninth English edition (Enttetc), 8, Physical, 
An Introduction to. F A. Philhriok (Review), 136 , 
Physical, Elementery, Prof H 8 Taylor and Prof 
H A. Taylor. Second edition (Eewsui), 136 , Physical, 
Presentation of (fievtsui), 136 ; (with some Geology), 

J A LauwerysandJ. Ellison (Eerfw), 188, Phweal 
Advanced, Numerical Problems in, J H Wolfenden 
(Bewiew), 190 ; Prof. J N Brftnsted. Translated by 
R. P Bell (Review), 273 , Organic, A Textbook for 


Science and Medual Students, Dr F Prescott and 
D Ridge (Review), 410 , Synthetic Orgonio, Reper 
cussions of, on Biology and Modietne, Discussion on, 
624 , Organic Laboratory Manual of. Prof B B 
Dey and Prof MVS Raman (Review), 653 , 
Practical '(Eeutcui), 653, Laboratory Technique m. 
Prof A A Morion (Rewieto), 660, Handbook of 
Compili'il and Edited by Dr N A lange, assisted 
by tJ M Forker With on Appendix of Matbomatical 
Table's and Formulas by I’rof K S Bunngton 
Second edition (Rtview), 661 , Organic, Modem 
Thooiies of, I)i H B Watson (Review), 689, A 
Modem School, A J Mi o ( Review), 733 , Xnorgamc 
A Higher School t’ertific ate. G H J Adlarn and 
L S Price (Review), 7JJ , Elementary, S J Smith 
(Review), 733, for Si lexils and Colleges, L A Ckiles 
(Review), 733 , The Teaching of (Review), 733 , 
Industrial, An Elementary Treatise for the Student 
and General Reader, Prof E R Riogol Third 
edition (Review), 8.50, Organic An Advanced 
Treatise. Editcxl by H Gilman, R Adams, H 
Adkins, H T Clarke, C S Marvel and F C 449111- 
more 2 V'ols (Revieu), 893, Modem (Revnin), 
893, High I’olyinorii , Aspects of. Prof H Maik, 
9J7 , Organic. 4 Degradation Reaction in, Prof A 
Sihbnix'rg, 997, Protein, Facts and Theories m. 
Prof The Sv< dberg and others , L>r A S McFarlane, 
1023, Orgaiue Prof F C Wliitmoni (Review) 
10.64, Laboratory Practice of. Prof (1 H Kobc-rtson 
(Review), 1054 , Syslomatie, Modem Methods of 
Preparation anil Estimation, Prof W M Cumming, 
Dr I V Hopper and Prof T H Wheeler Third 
edition, revisM by Prof W M ('umming and Dr 
I V Hopper (Revieu ), 1064 , Theoretical and 
Prai deal. Prof C S Gibson (Bcwcu'), 1064, Itesearch 
Board, Report of the, for the triennial period ended 
31st Doeembc'r, 19J7, etc , 1146 
Choshunt Research Station, Rcpoit for 1937, 788 
Chicago ITniversity, award of the Rosenliorger modal to 
Dr W M Stanley, 287 

Child Psychology for Parents, Dr O Schwarz, 169 , 
Guiclaiu o Cotmcil, award of fellowships in psychiatry 
made to Drs A G Crisp, K Soddy and Rosalind 
Vaiher, 568, Nutrition, Improvement of, 1114 
Children’s Play Centre The, its Psychological Value and 
Its plaee in the Training of Teat hers, DEM. 
Gardner (Review), 1058 
Chilopoda of New Zealand, G Arehey, 41 
China TiOnd Utilization in. Prof J L Buck 2 VoU and 
Atlas, G V Jtu,k8 (Ectnet/i), 464 . Recent Botanical 
Exploration of. Prof H H Hu, 670 . Sea, Law of 
Storms in the, C W Jeffries and 0 S P Hoyewood, 
881 

Chinese Junks, Model. Exhibition of, in the Science 
Museum, 789 , Birtie of Pruy, Double Ovaries in 
some, Tsen Hwang Shaw 1079 
Chmook Culture, V F Ray 297 
chirothemim. Footprints of the, [1838], 1008 
Cholera Phe Conquest of, America’s Greatest Scourge, 
Prof J S Chambers (Review), 666 
A*- Cholostenone, Photoehemislry of, Dr E Bergmann 
and Y Hirshberg, 1037 

Cholinesterase at the End plates of Voluntary Muscle 
after Nerve Degeneration, R. Couteaux and D 
Nachmaii-iohn, 481 , Kinetics of, Clark, Raventds, 
Stedman and Stedman. 1001 

Chromonema, Major Spiral of the, C L Huskins and 
G B Wilson, 80 

Chromosome Structure, Prof R R Gates and O. N 
Pathak, 160, Phytogeny, C E McClung, 1184 
Chromosomenhau, Prof L Geitler (Review), 660 
Chromosomes, Crossing-over in, K. Mather, SO** 

Ciga of Ugianda, Property among the, Mim May Mondol- 
baum Rdel, 269 

Ovmex, Chromosome Numbers in. Dr. H D Mack, 368 
Cinema, The Recreational, and the Young, 1112 
Cm- and trans-Azobenzene, Chrematographio Separation 
of, Zeohmeister, Frehdra and JOrgenaen, 441 
Citizenship, Universities and, 029 
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C\tru», Boron Treatment of, A A Moms, 676 
Civil ^gmeere. Institution of, awards of tho, 748 
Civiluation and Disease, Dr C P Donmaon (Betnsio), 
2S5 

Cladium, Leaf Extension in. Miss Verona M Conway, 269 
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Education and Intellectual Freedom 


TN a noteworthy address at the annual dinner 
of the University of London held on May 13 , 
the American Ambassador, Mr Kennedy, stressed 
the importance of the remainmg free universities of 
the world as champions of the undisturbeil liberty 
to seek and expound truth as it is and not ‘truth’ 
as it ought to be — m the interests of some totali- 
tarian scheme The spirit of tolerance and free 
inquiry has only been kept alive m Great Bntain 
and m the United States by strenuous endeavour, 
and in spite of our enviable position we should not 
think that m either country the fight is over 
Mr Kennedy’s reminder of our responsibility to 
truth and justice was coupled with a warning of 
the danger which threatens to-day not onl}’ the 
quest for new truths regardless of theu" immediate 
value, which is the basis of true learmng and 
scholastic mtegrity, but also education itself, in 
a world which has seen famous scholars driven mto 
exile and universities staffed only by those who 
openly subscribe to a dominant political creed 
Schools, colleges and universities are bemg forced 
to teach not what the professors know to be true, 
but rather what the political heads of the State 
want their youth to beheve is true. Never was 
■reater vigilanoe called for even m the fiee countries 
lo see that the schools do not become the organs 
of any politioal peaty temporarily in control of the 
ddstinies of the State, or to permit them to mirror 
any teaching except the truth as nearly as it is 
possible to aecertain and impart truth. 


Tt 18 well, indeed, to be remmded that the struggles 
by which academic freedom was estabhshed m the 
past are by no means over, for to recognize the 
threat of a harsher bondage of learning to politics 
18 a long step towards rallying forces to meet the 
danger Moreover, the conditions to-day tend to 
hinder the free exchange of ideas between scholars 
of different countnes, through which the univer- 
sities can function as agents of mtemational 
appeasement On one hand, eminent men of 
leanimg are liable to be excluded from cortam 
totalitarian coimtries, while on the other, the 
utili/ation of academic and scientific activity for 
the advancement of national political ends char- 
acterizing those countnes has m turn led to a more 
cautious attitude m other countries in expanding 
facilities for the movement of professors, lecturers 
or students from such countries, except imder the 
most expros guarantees 

Upon this situation, the recent volume* by 
Mr S. H Bailey, issued by the Royal Institute of 
International Affairs, throws a flood of light. While 
Mr Bailey sets out with admirable lucidity the 
historical growth, tfre nature and the extent of the 
provision now made for research in universities 
and non-academic institutions and for teaching in 
higher, secondary and adult education on intw- 
national relations in a number of European 
countries and in the United States of Amerioa, he 
never allows his survey to bo ovwburdened with 

* InternsttoBsl Studies In Modeni Kduestion By B H Ballsy. 
Tp. svil -1-300 (London Oxford Unlvsislty Pmw, leSS ) 16s. ni^ 
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detail; Dbtail u there indeed, sufficient for those 
who wish to follow up particular aspects of the 
sfurvey more fully, but even more valuable is Mr 
Bailey’s analysis of the factors mvolVed and the 
conditions of progress m this field. Here he brings 
to light the special responsibilities of the univer- 
sities, both in the field of research and m the mould- 
ing of an informed and alert pubhc opmion, without 
which even the most enlightened leadership is 
doomed to frustration and failure 

Disoussmg the position of research in inter- 
national relations, Mr Bailey points out that the 
principal obstacle to objective investigations is not 
the madoquacy of the financial resources, the 
dearth of tramed personnel or the absence of 
adequate materials, but the encroachments upon 
mtellectual freedom. The full admission of the 
prmciple of mtellectual freedom is a vital condition 
for the objective study of mtemational relations, 
no less than for scientific work of any kind The 
twist which has been given to the minds of many 
in the authoritarian State who carry the respon- 
sibihty for guardmg the scientific tradition makes 
it difficult to rely upon the objective value of the 
work of mstitutions m those countries Even in 
scientific work, it is almost impossible to estimate 
at any given moment the pressure of the unseen 
hand of an authoritarian Government, and the 
collective study of mtemational relations can easily 
become a travesty A resonant dogmatism drowns 
the qiueter tones of the cautious comment and 
query of the sdentifio mvestigator, and an exchange 
of ideas, accompamed by their critical exammation, 
becomes impossible 

Mr. Bailey’s sober criticism here and elsewhere 
should go far to convmce scientific workers of the 
reahty of the threat m every field, and of the 
importance of a determmed effort tor the rigid 
mamtenance of a high academic standard no less 
m international studies than m scientific questions 
m the narrowest sense of the word, even at the 
cost of an apparent slowing down of the pace of 
development The situation is essentially similar 
with regard to neutral institutions unconnected 
with a university, such as the Institute of Pacific 
Relations and the Royal Institute of International 
Affairs. It is as necessary as with the umversities 
that such institutes should be independent of 
political or other affiliations, and be precluded 
from expressing a corporate opmion if the research 
conduct^ by them is to be of real value 

Besides outlining the essential conditions for 
research institutions in this field, Mr. Bailey’s notes 
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on the development of the study of mtemational 
relations in higher education deserve attention. 
Ho comments on the devastating effect m the 
social services of intensive speciadization and the 
need for a general view for the comprehension of 
social phenomena — and the mcroasmg difficulty of 
obtammg it — ^the tendency of students in one 
branch to overlook the contributions which 
workers m other fields can make to their work, 
and on the obstacle which is presented by pre- 
occupation with professional trammg. In respect 
of adult education, his criticism of both the issue 
and the supply of publications of all kmds deserves 
attention, particularly m respect of those oommg 
from organizations advocatmg pohcies, whether 
Government or not 

In both the sphere of research and m the 
university, the emphasis on the need for objective 
investigation and objective teachmg is unmistak- 
able, and Mr Bailey directs attention particularly 
to the mfiuence of the reaction against objective 
teaching in secondary education. In Germany, 
Italy and the USSR, the educational poboy 
tends not to prevent the study of mtemational 
relations but to subordinate it to the immediate 
pobtical needs of the regimes in power. This m 
turn leads to a reaction in the field of secondary 
education corresponding with the close watch over 
their academic reputations kept by umversities m 
countries where freedom of expression of opinion 
is still permitted Educationists m such coimtries 
hesitate to encourage the movement of teachers and 
children to countnes where freedom of expression 
of opimon is no longer tolerated and an active 
policy of political mdoctrination pursued, and are 
also reluctant to receive teachers from authoritarian 
countries without the most expUcit guarantees 
and the provision of safeguards against foreign 
propaganda 

The situation is thus not one which scientific 
workers can contemplate without concern. The 
obstacles to free exchange of thought across 
national frontiers no less than inside many of those 
frontiers are growmg just when science has in many 
ways annihilated distance and incredibly multipbed 
means of oommumcation. Even the almost im- 
limited possibilities offered by the natural and 
applied sciences for conveying to the mmd a sense 
of the unity of knowledge and the ubiquitous 
results of scientific research, and in encouraging 
the development of the sense of human solidarity 
and reciprocal good will, can scarcely be utilized in 
such an atmosphere All the more important it is 
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that sdentifio workers should not shirk their 
responsibility for upholding freedom of thought 
and investigation in countries where this principle 
is still honoured, of guarding against abuse of 
that freedom, of extending the spirit of impartial 
sdentifio inquiry mto the many complex social, 
economic and international problems at present so 


largely dommated by prejudice, and of promoting 
within their own land and across its frontiers a 
spirit of respect for facts and the rights of others 
Upon such « basis alone can he based alike the 
citizenship which permits enlightened leadership 
and the understanding and good will which establish 
justice and peace between nations. 


A Philosophy for Socialism 


A Philosophy for a Modern Man 

By H. Levy Pp 287. (London Victor Qollancz, 

Ltd , 1938 ) 7s 6d. net 

A larmed discontent pervailos the minds of 
most who reflect on the present state of 
our social organization, or who have to play some 
conscious part, small or great, m its conduct 
Some diagnose the trouble as duo to an upheaval 
in the ordained stratification of society, accom- 
pamed by and made more evil by failure in the 
mutual duties of the respective strata (or classes). 
Their remedy, m general terms, is to restore order 
mitigated by a cautious benevolence But in 
their camp are not a few floomg travellers throwmg 
their load to the pursuing pack in a flurried haste, 
which, however, does not prevent a determination 
to make their own property the last sacrifice 
Others see that change is inevitable and press 
ruthlessly towards the realization of their own 
conception They abstract social organization 
from the mdividuals which compose a society and 
would give to those a meaning and indeed an 
existence only for and through the society They, 
like the first group, believe m duty, and that true 
freedom and happiness can be found only in 
obedience to duty, but it is fair to make the 
distinction that the new categorical imperative 
depends on the will of certam individuals, the old 
on the fact or the tradition that it is the will of 
God 

Those who wish to understand the object of 
Prof Levy’s sincere and vivid book may well 
begin by reading first the last chapter He thinks 
that efforts to “harness the forces of production 
to the well-being of the people” must fail, and 
that the failure is mevitable, because hitherto 
“every form of society has been organised in- 
ternally to serve the material and spiritual mterests 
of a dominant class, by using the labour power of 
a subordinate class” His hope is for the emergence 
of a non-oapitalistic, one-class organization of 
society. 

Now the first of the groups to which I have 
referred believe that their political creed is based 
on a religious and metaphysical philosophy ; the 


Hccond group plead m their support a somewhat 
crude adaptation of the Hegelian dialectic Prof. 
Levy hopes that he has supplied a philosophy 
which will show that the change he wishes is in 
the natural order of the universe, is, in fact almost 
inevitable, but can bo accelerated by the conscious 
activities of men of good intention It follows 
closely Marxian dialectical materialism, but is 
reinforced by mterpretation of the history of 
recent years, and by Prof Levy’s wider knowledge 
of economics and of physical and natural science 
“For us,” ho writes, “the problems of philosophy 
are resolved uito those of guidmg ourselves and 
others towards this classless society ” 

1 am not quite sure that philosophy with an 
alien piiqiose is likely to bo a very sound philo- 
sophy, or that the wish to make it a support for 
a social doctrine may not lead it mto waters as 
strange as it was led by the intention to prove or 
to disprove dogmatic religion But probably I am 
abnormal in that respect, as it seems to be a 
comforting habit to attach a philosophy to every 
new social or scientific discovery , and without 
doubt Prof Levy has compounded a very fortifying 
draft 

Within a brief space, it is impossible to describe, 
and therefore foolish to pretend to criticize this 
“Philosophy for a Modem Man” It begms by 
explammg a methodology which employs what is 
to me the new and illuminatmg conception of 
‘isolates’ An isolate is a thmg or process, or group 
of thmgs and processes, the behaviour of which 
you study either by isolatmg it physically as in 
a laboratory exjieriment, or by abstraction in 
thought, so as to understand how far that be- 
haviour is self-dotermmed But outside the con- 
ditions of the laboratory, and to a smaller extent 
even within them, your isolate is in contact with 
a larger isolate, and that again with one still larger. 
With your new knowledge you can now study the 
interactions between mtemal and external re- 
lations. But yon have always to remember that 
your object of study, whether statistical or 
qualitative, is an isolate, and a way to knowledge, 
rather thmi knowledge itself. 
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The world u a changing world and every isolate 
and Its relations are in constant change. Quanti- 
tative changes pass into qualitative changes 
Under the very stringent conditions of laboratory 
expomnent, such changes are sometimes reversible, 
but m biological events the series of changes, 
although they follow in orderly senes, are not 
reversible Hence the observation of experiments 
has to be replaced by the mterpretation of history. 
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It follows, therefore, that a philosophy of history 
has to be part of the philosophy of a modem man, 
and one of the most cogent and illuminating parts 
of Prof Ijcvy’s book is his description and interpre- 
tation of the nse and failure of previous organiza- 
tions of society, leadmg to his thesis that we are at 
present in a critical phase which will pass mevitably 
mto the one-class society of the future 

P Chalmers Mitchell. 


Skull Morphology 


The Development of the Vertebrate Skull 
By Dr G B de Beer Pp xxiv + 552 4 - 143 plates 
(Oxford Clarendon Press , London Oxford 
University Press, 1937 ) 30.» net 

I T IS more than sixty years (1877) smee the 
appearance of the first general text-book on 
“The Morphology of the Skull” by Parker and 
Bettany, a work excellent m its day but now out 
of date The most important general work on the 
subject since then is the part on the development 
of the skeleton of the head contributed by E 
Oaupp to Hertwig’s well-known “Handbuch” 
(1906) It marked a great advance in our know- 
ledge, more especially of the development of the 
cartilaginous framework of the skull and visceral 
arches But a vast amount of work has been done 
since on the skull, and no one has made more 
important contributions than Dr de Boer himself, 
whose series of detailed studies on the develop- 
ment of the head and skull m vanous vertebrates 
from cyclostorae to mammal, published from 1922 
onwards, form the basis for this fine monograph 
illustrated by 143 plates contaming a vast number 
of figures most of which are the author’s own 
The volume begms with a historical review of 
work done on cartilage, ‘cartdage-bones’, and 
‘membrane-bones’, and their relationships from 
the histological, morphological and phylogenetic 
pomts of view There follow discussions on the 
segmental composition of the skull, the determina- 
tion of the exact position of its hind limit, and the 
cramogemc materials of which it is composed. 
The second, or systematic section, contains de- 
tailed accounts of the development of the skull m 
typical examples of the various groups of Uramata 
from the lamprey to man A third, comparative, 
section deals with the general morphological con- 
sideration of certam cartilages and bones of 
particular interest ; while m a fourth and general 
section the author returns to such more general 
questions as the growth of the skull, the effects of 


heterochrony, the experimental evidenee as to the 
causal relationships and interdependence of the 
parts This section also contams most useful 
summaries of the special characteristics of the 
various classes 

A distinctive feature of this monograph is the 
detailed account of the relation borne by the 
skeletal parts to the neighbourmg nerves and blood- 
vessels, and their clear delmeation m the figures. 
The importance of these relations had already been 
emphasized by Gaupp and particularly by Allis, 
and they have been worked out m vanous forms 
by de Beer with remarkable success 

Three main questions are dealt with in this book 
the fundamental segmentation of the head, and 
the attempt to trace in development how many 
segments, correspondmg to those of the rest of the 
body, contnbuto to the buildmg up of this special 
region , the development and homology of the 
vanous skeletal parts, both cartilagmous and 
bony, and how tar they can be distmguished as 
constant elements throughout the Cramata , and 
lastly, the actual phylogeny of the skull and 
visceral arches in their manifold adaptations m 
the different groups both living and extmet All 
fasematmg problems 

Only a few pomts can be mentioned m this 
review It was Balfour who first showed that the 
head-region consists of segments homodynamous 
with those of the trunk, and van Wijhe who 
clearly distmguished between the more dorsal 
myotoraes givmg rise to myomeres innervated by 
the ventral segmental motor nerve-roots, and the 
more ventral unsegmented lateral plate giving 
nse to muscles supphed from the segmental dorsal 
nerve-roots De Beer concludes that there are 
three, and three only, so-called prootic segments 
in front of the auditory capsule, and a varying 
number of metotic segments behind the capsule 
in different species and groups (for example, nine 
head-segments altogether in Squalua, eleven in 
Lepidoateiu, six in Amblyatoma, nine in Lacerta) ; 
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that, as shown by KoltzofF, the complete iin- 
mterrupted senes appears m the embryo and 
persists even in the adult cyclostome (Petromyzon) 
Moreover, he confirms Ziegler and Goodrich, as 
against van Wijhe, in mamtammg that no seg- 
ment 18 suppressed m the region of the third 
prootic, and that the orderly sequence of myotomes 
and nerves is here preserved l\irther, he shows 
that in Gnathostomes not more than two myomeres 
are suppressed behind by the overgrowth of the 
auditory capsule dunng the course of develop- 
ment, the sixth of the series bemg usually the first 
to produce permanent muscle Consequently, 
Furbrmger’s assumption that a large number of 
metotic segments have in the course of phylogeny 
been eliminated, already severely criticized by 
Goodrich, 18 here rejected 
The exact position of the occipital jomt, which 
vanes in different forma according as more or fewer 
tnink segments are assimilated from behmd and 
contribute to the formation of the skull, is another 
point admirably treated The homology of the 
trabeculae cranii has been a subject of much con- 


troversy Long ago, Huxley suggested that they 
were derived not from the axial chrondrocranium 
itself but from an antenor pair of visceral arches 
From fresh* evidence de Beer mclincs to the view 
of Allis that they are, mdeed, premandibular 
arches, and that the pair of gill-slits between them 
and the mandibular arches has been lost The 
text ends with a useful list of problems which 
remam to lie solved by future research 

Throughout full justice is done to the work of 
previous authors, whose observations and con- 
clusions are carefully considered, and the very 
complete bibliography at the end of the volume 
18 ingeniously set out so as to refer to the subject 
dealt with and the page on which the reference 
occurs 

The writing of such a book must have entailed 
an immense amount of careful work, and students 
of the morphology of vertebrates owe a debt of 
gratitude to the author for havmg earned it out so 
successfully The publishers are to be con- 
gratulated on havmg brought out such a handsome 
volume at so moderate a pnee 


Conceptions and Exponents of Human Culture 


The History of Ethnological Theory 
By Prof Robert H. Lowie Pp xiii -1-296 (Lon- 
don 0 Harrap and Co , Ltd , 1937 ) 10.» 6d net 

TN his history of ethnological theory. Prof Ixiwie 
gives a survey of the course of progress in 
the theoretical study of culture and of the growth 
of knowledge through the improvement of tech- 
nique for gathering the requisite information For 
these his wide knowledge of the hterature of the 
subject and his critical detachment render him 
peculiarly well fitted, and he has done so in a 
most mterestmg manner Although the history 
covers a penod of some hundred years, it records 
the mfancy and adolescence of a new branch of 
learning which only now is attammg recognized 
scientific status 

The approach by students to ethnology has been 
very varied The mental traming required for 
proficiency m law, history, biology, raedicme, or 
philosophy has necessarily given a bias m the 
several students towards some particular aspect 
of ethnology and to the manner in which it has 
been studied There must also be taken into account 
the prevalent scientific and philosophical tendencies 
which must inevitably mfluenoe the mvestigator 
For example, ethnologists were irresistibly in- 
clined to adopt the prevailing biological concepts 
at the time when evolution was in the am. 


The subject-matter of ethnology, unlike that of 
the physical or natural sciences, cannot be dis- 
cuss^ purely objectively, as it deals with investiga- 
tions into human culture and behaviour undertaken 
by human beings with different personal equations 
The conclusions and at times even the integrity of 
the writers have been criticized by other students, 
who also exhibit very human traits — lack of poise, 
rancour, and even distortion being not imknown. 
The history of ethnological theory is thus bound 
up with the personality of those who were creatmg 
the science, and consequently Prof Lowie has found 
it necessary to consider their idiosyncrasies as well 
as their contributions to ethnology These personal 
sketches of dead and living ethnologists are most 
illummating and are presented with a dispassionate 
judgment to which little exception can lie made. 

The following observations are extracted from 
Prof I.K)wie’8 final chapter, “Retrospect and 
Prospect” He refers to four errors that are now 
definitely discarded • that of culture being a 
simple function of physical conditions and natural 
resources. Prelogioal primitivenesa. Primitive 
intellect uahsm Racialism ' since the comparatively 
small differences m the innate mental endowment 
of races are not able to account for all the differences 
m cultural development ; such, for example, as the 
{Hvfusion of secret societies m some areas and their 
absence in others 
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There is general agreement that Bastian s 
genetic law cannot explam specific comcidenoes 
While no one has ever demed diffusion tn toto its 
importance has been established beyond cavil and 
what nowadays divides scholars is merely the 
mtensity of then concern with this prmciple and 
the nature of their methodological safeguards 
against error Even the most fervid functionalists 
occasionally turn to historical sequence As Dr 
Flsie Clews Parsons remarks Wisdom in ethno 
logy as m life lies m having more than one 
method of approach Within the space of 
half a century a number of questions have been 
settled — so far as we can judge definitively 
No one now defends the three stage theory of 
economic progress That promiscuity now exists 
nowhere and is an unproved hypothesis for the 
past IS the view of most hvmg ethnologists 
That the family and not the clan is the basic 
social umt is also widely held though Durk 
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heim still mamtams the idea of the priority of 
the clan 

Neither psychology or ethnology can bo reduced 
to the other Etlmology enlarges the psycho 
logist s ken demonstratmg the scope of social 
pattemmg m mdividual behaviour The ethno 
logist mevitably bound to use terms relatmg to 
the mmd uses the detenmnations of scientific 
psychology prophylaotioally against the snares of 
vulgar psychology and constructively m refimng 
his analysis of regional differences and of particular 
processes 

Bemg a science ethnology imphes an orderly 
arrangement of its data the verifiability of its 
findmgs a logical basis for its conclusions But 
m conforming to the canons of all science it must 
not adopt fhe particular techniques of ph 3 rsiC 8 
biology or geology except where the cultural data 
as such demand such recourse 

A C Haddon 


Mathematics for Economists 


Mathematical Analysis for Economists 
By B 0 D Allen (London School of Economics 
and Pohtical Science Studies m Statistics and 
Scientific Method edited by A L Bowley and 
A Wolf) Pp xvn-648 (London Macmillan 
and Go Ltd 1038 ) 31s (kf net 

T he aim of thus book is to provide a course 
of pure mathematics that will be useful to 
students of economics The earher chapters which 
deal with numbers and variables and their repre 
sentation with analytical geometry the elements 
of the calculus etc will as intended by the author 
be helpful and valuable to the student of economics 
who has little mathematical equipment but must 
learn more in order to follow the modem treatment 
of economic theory for which economists are con 
siderably indebted to the late Prof Alfred Marshall 
and later writers The later chapters deal with 
functions of two or more variables with differen 
tials problems of maximum and minimum values 
differential equations expansions and determm 
ants while a final chapter discusses some problems 
m the calculus of variations At certam stages 
especially m the later chapters problems definitely 
connected ■with economics are discussed from the 
theoretical pomt of -view but the author has relied 
largely on a otueful choice of examples to lead the 
reckier from the mathematics to the practical 
apphoation These examples are particularly well 
arranged and have been chosen with considerable 
skill so that taking the book as a whole ■wethmk 
that it will be found interesting to many economists 


who have passed the stage of student m the 
educational sense but are still students in the wider 
sense of the term 

There is httle m the way of adverse comment 
that need be urged against the book but we may 
suggest that in future editions an occasional verbal 
rearrangement might be advantageous for ex 
ample on p 297 where in dealing with partial 
derivatives the author refers to two vertical 
sections perpendicular to each axis the wording 
may give the impression that there are only two 
possible vertical sections It becomes clear on the 
next page that this is not what is meant but a 
slight alteration would ease the path of the reader 

Irom time to time mathematical books are 
published which have been prepared by the authors 
for particular groups of students and in the not 
wholly convmcmg short bibhography one book 
IS mentioned Calculus made Euy which 
was originally mtended for engmeenng students 
this 18 a long way from economics A type of 
work beanng some pomts of contact with economics 
IS that of the actuary but the mathematical text 
book used by actuarial students m Great Bntam 
has little likeness to the book before us Mr 
Allen might however m dealing ■with mterest 
adopt for future editions the mtemational actuarial 
notation 

In readmg this mteresting book it was borne 
m on us that though each type of student will 
inevitably read his mathematics for a specific 
reason it would sometimes be wise few him to put 
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aside books which deal with mathematics from his 
own pomt of view and to study instead books 
wntten for a different type of student Such a 
course would not only improve hia mathematical 
equipment but also it would convey to him that 
there is a field of work outside his own which 
may be linked with his by the fundamental mathe 


matics or m other ways The thoughtful stu lent 
might thus be led to a broadmmded sympathy 
with other subjects and to the possible enlargement 
of his owp Mr Allen s book contains much that 
could bo road by students who have no direct 
interest m economics and it can be whole heartedly 
recommended W P E 


Metallic 

Die heterogenen Gleichgewichte 
(Handbuch der Metallphysik herausgegeben von 
Prof Dr Q Masmg Band 2 ) Von Prof Rudolf 
Vogel Pp xxm+737 (Leipzig Akademische 
Verlaga gesellschaft m b H 1938 ) 68 gold marks 

T he previously published parts of the Hand 
buoh der Metallphysik have dealt with 
metalho structure and the plastic workmg of metals 
The high standard set by those parts of Prof 
Masmg a fine work is worthily upheld by this volume 
the sub] eot of which is more difficult to treat success 
fuUy b^use of its immense scope The author 
has not attempted to confine attention to metalho 
systems but for reasons which are explamed m 
an mtroduotion and with which few will disagree 
has taken the broadest pomt of view concentrating 
on physioo chemical fundamentals and dlustratmg 
them by examples of both non metallic and metalhc 
sjrstems 

The book is divided mto five sections m the 
first of which the prmciples of thermodynamics are 
somewhat briefly stated m order to explam the 
phase rule and the influence of temperature and 
pressure on equilibrium The second section on 
single component systems deals with vapour 
pressure and meltmg pomt curves the triple pomt 
the derivation of the p t diagram from free energy 
oonsiderations and polymorphism and desonbo; 
the cases of sulphur ammomum mtrate silica 
water phosphorus and allotropio metals The 
thermodynamic ontena of equihbnum — the mmi 
mum frM energy of the system and the equal 
partial firee energies of the components — are also 
explamed and their unphoations illustrated by free 
energy diagrams Binary systems are considered 
m the third section which is about equally divided 
between eqmhlnna m the presence of a vapour 
phase and condensed systems m which the 
pressure variable oaaa. be n^leoted Particular 
metalhc systems are not chscussed m detail but 
a list IS givmi of references to the hterature 
concenung more thaq 450 systems The thermo 
dynamic treatment of equihbnum of the second 
section IS here extended to systems of two com 
ponents 


Systems 

In the fo irth section equihbria of three 
component systems m the presence of a gaseous 
phase occupy only 30 out of 360 pages the 
remamder being of immediate mterest to the 
metallographer since it provides a meticulously 
thorough explanation of the possible types of 
ternary equilibnum diagram illustrated % de 
tailed descnptions of the alumuuum magnesium 
copper iron nickel phosphorus iron mckel tungs 
ten iron carbon cobalt and iron iron sulphide iron 
carbide systems A list is given of references to 
the hterat ire doalmg with more than 200 ternary 
metalho systems The use of free energy diagrams 
IS ftirthor extended The comparatively small 
amount of knowledge available concenung systems 
of more than three components is evident from 
the shortness of the final section m which the 
difficulties of presentation and the vast field await 
mg exploration are clearly mdicated A list of 
22 quaternary metalhc systems which have 
been mvestigated emphasizes the artifioiahty of 
the distmction between Legierungen ohne Eisen 
and Legieningen mit Eisen by moludmg among 
the latter the work of Gwyer Philhps and Mann 
on the Fe Al Cu Si system 
This book IS not to be recommended for reading 
m the tram and most metallurgists will probably 
require a large dose of Lewis and Randall before 
di^tmg the whole of it On the other hand it 
IS not sufiSoiently oomprebeniuve ^ form a reference 
book on heterogeneous equihbria for the physical 
chemist It is m fact a compromise u bioh attains 
considerably more than might be expected from 
part of a treatise on Metallphysik for it not 
only explains the charaotenstics of equihbnum 
dia^ams for metalho systems but it also presents 
to the metallurgist a wider scope than he is wont 
to consider and encourages — mdeed almost de 
mands — wider readmg Comprehensive references 
are given and the mdexing is adequate The 
pubh^rs have done their work well good 
prmting excellent diagrams and a handmme 
bmdmg complete a valuable addition to metal 
lurgioal hterature 


H W G H 
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Constructive Democracy 

By Sir Ernest Simon, the Bt Hon. the Visoount 
Hahfax, Arthur Bryant, R. Bassett, the Marquess 
of Lothian, the Rt Hon C. R Attlee, Sir William 
Beveridge, E J. Patterson, Sir Alfred Zimidem, H. D. 
Henderson, Sir Arthur Salter, Moritz J. Bonn Pp 
249. (London : George Allen and Unwm, Ltd , 1938 ) 
7«. 6d. net 

T here can now be few soientifio workers who 
are unaware of the throat to soienoo itself which 
the disappearance of the spirit of free mquiry m the 
totalitarian States constitutes, and to any such Sir 
Alfred Zimmem’s pertment address on “Learning 
and Leadership” can be heartily commended. The 
problem of establishing m the democratic States 
conditions under which tlie fullest use can be made 
of soienoe grows ever more urgent m the interests 
of soienoe no less than of democracy itself. Without 
the spirit of free mquiry the fundamental disciplines 
themselves decay, and without them applied science 
cannot flourish long. This timely essay is both a 
warning and a challenge to thought and co-operation 
from soientiflo workers themselves, and for it alone 
the volume would be welcome. 

There is, however, much else m these essays or 
addresses, for all their diversity, which has claims 
on the attention of scientific workers. Sir William 
Beveridge, for example, writing on “Planning under 
Democracy”, reiterates his proposal for an economic 
general staff as a means of assistmg the impartial 
scientific study of political, social and economic 
questions. Between them, these essays state very 
fairly the claims which democracy has upon the 
serious attention of the scientific worker, directions 
m which he might well seek to qualify himself as a 
cititen without impairing his professional standards 
or code, and ways m which he might oo-operato m 
the solution of problems urgently demanding atten- 
tion if standards and ideals which he chenshes no 
lees than other citizens of a democratic State are 
not to be overthrown by the dictatorships. 

The Cause of Cancer 

By David Brownlie, Pp. viii-|-208. (London; Chap- 
man and Hall, Ltd., 1938.) 7«. 6d. net 

T he author, a fuel technologist, presents the 
theory that most human cancer is osused by 
the entry mto the body, mainly m the food, of 
oaroinogenio compounds formed by carbonization. 
He would have us believe that the cooking of food 
m mtemally heated gas ovens, and the smoking of 
meat and fish, are the principal souroes of these 
dangerous substances, but that the breathing of 
traces of leaking and partially unconsumed domestic 
gas also oontntotes. 

The evidence here pree^ted is quite inadequate 
to support the author’s theory with any sound basis 
of eiperieoce. In fact, we may even ask if the high- 
boi]i^ oaroinogenio hydrocarbons are actually present 
m the ghs supply. There are also a number of facta 
which seem to deny that any but a restnoted range 
of oanosrs eould be due to such a cause. For example, 
two Strains of mioe may be bred for many generations 
sido by side m ttie same animal house, receivmg the 


same food, breathing the same (polluted or un- 
polluted) air ; yet 00 per oent of the females of one 
stram get cancer while only a small proportion of 
the other stram suffer from the disease. Moreover, 
contrary to the author’s opmion (p. 20), there is 
excellent evidence that typical cancer occurs in a 
variety of animal species. F. D. 

Heredity and Politics 

By Prof J. B. S. Haldane. Pp 18S (London : 
G^rge Allen and Unwin, Ltd., 1038.) 7s M. net 

T his l>ook has been skilfully fashioned out of the 
Muirhead Lectures given by the author at the 
Umversity of Birmingham last year. It is addressed 
to such as are unacquamted with the science of 
genetics, but who are attracted or disturbed by 
eugenic doctrines. In relation to its purpose, it is an 
admirable book. Its language is simple and non- 
technical, yet precise, and its style is smooth and 
pleasing. 

It consists of two parts, the first bomg a lucid 
and attractive exposition of the principles of genetics 
so far as they apply to the human subject, whilst 
the second half of the book treats with studied fair- 
ness of such controversial questions as the funda- 
mental mequality of man, the stenlization of the 
unfit, the differential birth-rate, the mnate superiority 
of certain races and oertam social classes, and the 
effects of racial oroesmg. The author is uniquely 
equipped to deal with these matters, and to those 
who wish to become aoquamted with such scientific 
knowledge ccnceming them as exists, and who would 
care to know what one of the really outstandmg 
mtelleots of our time thinks about them, this book 
18 strongly recommended. It could be read with 
great profit by the medical student who seeks an 
mtroduction to human genetics. F. A. E. C. 

Analytical Chemistry 

Based on the German Text of Prof. F. P Treadwell. 
Translated and revised by Prof William T. Hall. 
Vol. 1 : Qualitative Anolyirie. Nmth English edition. 
Pp. x-i-630. (New York : John Wiley and Sons, Ino. ; 
London : Chapman and Hall, Ltd., 1037.) 22s. 6d. net. 

T READWELL’S “Analytioal Chemistry” belongs 
to the olassioB of our teaching littoature. It 
now enters its nmth English edition under the 
guidance of Prof. W. T. Hall. In the mterim since 
the previous edition there have been many 
changes introduced mto modem chemical theory, ai^ 
these have necessitated alterations m the book. 
Part 1, dealing with geneitd pnnoiples, has been 
largely rewritten ; part 2 is rearranged in the order 
of the analytioal procedure followed by the student. 

Much new material is to be found ; for exunple, 
tests based on drop reactions and a oertam amount 
of semi-microchemioal analysis. Other matter haa 
been discarded or shortened to keep the book withm 
bounds : for example, the sections on spectroscopy 
and on the analysis of the rare metals. 

It is valuable to have such bodies kept fi«q[uonily 
revised, and the users will owe a debt of gratitude 
to the author for his labours. Cntioism of such * 
BUOoeMful work is superfluous. 
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The Benjamin Franklin Memorial, Philadelphia 


T hree days of stately ceremonies, including 
the unveiling of a heroic white marble statue 
of Benjamm Franklin, lectures on pure and applied 
science, a two million dollar philatelic exhibition, 
military and naval displays, exhibits contrasting the 
science of Prank- 
Im’s time with that 
of to-day, marked 
the formal dedica- 
tion of the Ben- 
jamin Franklin 
Memorial on May 
19-21, at the 
Frankhn Institute, 

Philadelphia, Pa 
The French Am- 
bassador to the 
United States, 

Count Ren6 Doynel 
de Saint Quentin , 

Herbert C Hoover, 
former President of 
the United States , 

Daniel C Roper, 

Secretary of Com- 
merce; George 
Wharton Pepper, 
formerly a senator 
of the United 
States ; Roland S 
Morris, president of 
the American Philo- 
sophical Society 
and formerly am- 
bassador from the 
United States to 
Japan , Sir James 
Oolquhoun Irvine, 
principal and vioe- 
chanoellor of the 
University of St. 

Andrews, Scotland , and Dr Louis Martm, 
director of the Pasteur Institute, Pans, were 
among the notable figures partieipating in cere- 
monies honouring the Philadelphia printer who 
became a world-famed man of science and 
statesman. 

The annual award of medals by the Franklin 
Institute ; the conferring of degrees by the 
University of Peonsylvania, which is the out- 
growth of an aOademy'founded by Franklin ; the 
participation by/thpusa^ of school ohildrra in 
massed ohoruseii and l^ds and in a colouribl 
“Young Pliiladelphia Parade” ; and a pilgrinmge 


to the new Franklm shrine by representatives of 
to-day’s printing industry were prominent features 
of the dedication. 

“From this time forward the Benjamm Franklin 
Memorial will be his [Benjamm Franklin’s] 
permanent home, 
and I extend a 
hearty mvitation 
to all people every- 
where to visit him 
and make him their 
friend,” said Mr. 
Pepper m a dedica- 
tory address 
'The new ‘home’ 
of the eighteenth 
century sage who 
revealed the iden- 
tity of lightning and 
electricity and 
made important 
investigations and 
discoveries in many 
other fields of 
natural phUosophy, 
is fittingly located 
m a classic struc- 
ture dedicated to 
scientific progress 
In the spacious 
building on Ben- 
jamin Franklin 
Parkway in Phila- 
delphia, the Fr ank , 
lin Institute, 
founded in 1824 
and active in the 
promotion ofscience 
and the mechanic 
arts, maintains its 
“Wonderland of 
Science” Museum, where more than 4,000 action 
exhibits reveal the part played by science in every- 
day life ; and its Fels Planetarium, noted for its 
reproductions of the heavens. The spiritual centre 
of this building, and a public shrine to the memory 
of the great statesman and natural philosopher, is 
the new Franklin Memorial. There, in a lofty 
memorial room inspired by the Pantheon in Rome, 
rises the heroic statue ; a seated figure in White 
Seravewsa marble, more than twice life-size. Upon 
its huge pedestal of rose auTcara marlde from 
Portugal, it extends to a height of 18 fOet abo'vO’ 
the floor The sculptor, James Earle Fraser, whose 



Stxtcx or Bxnjamim FRAmtUN m thx FaAirKi.iN Hall, 
Fbanklin Ikstitutb, FinLAi>H.raiA 
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notable statues, groups and relief portraits grace 
many parks and public buildmgs throughout the 
Umted States and Canada began work on the 
Frankhn statue five years ago, and has described 
his own conception m the foUowmg words 

“A massive figure, tranquil m body with latent 
power m his hands but with an mquisitive expres 
Bion m the movement of his head and the alertness 
of his eyes ready to turn the full force of his keen 
mmd on any problem that concerned life ' 

In a manner that would have aroused the keen 
mterest of her famous ancestor, ten year old Mias 
Louisa Johnston Castle of Wilmington, Delaware, 
a hneal descendant of Frankhn, unveiled the statue 
by tummg a searohhght upon a photo eleotnc oeU 

In the three day programme Fra nklin was 
commemorated as “Patnot and Man ’, as ‘ Philo- 
sopher and Educator”, and as ‘‘Pnnter and 
Busmess Man” Special exhibits depicting the 
advance of science from Franklm’s day to the 
present time, on display m the Wonderland of 
Science Museum vied with lectures by noted men 
of science and educators of two contments m the 
tribute to the great Amencan’s scientific achieve 
ments Developments m electricity were shown 
from an electrical machme which Frankhn once 
owned to a modem half miUion volt surge generator 
producmg man made hghtning Progress m print 
mg, ‘Poor Richard’s’ own craft, was demonstrated 
from a hand press used m Franklm’s ongmal 
pnntmg shop to modem presses that pnnt m four 
colours Paper making was performed by hand 
just as it was m Franklin’s day, and the entire 
modem process from pulp to finished paper also 
was demonstrated on a miniature scale model 
Fourdnnier paper makmg machme A repbca of 
the “Pennsylvanian Fireplace”, one of Franklm’s 
outstandmg mvontions was shown m contrast 
with an exhibition of the development withm the 
last twenty years m automatic oil heating eqmp- 
ment for home use 

In a notable senes of lectures on pure science, 
given at the Frankhn Institute on May 20, Sir 
James C Irvme spoke on “Benjamm Frankhn m 
Samt Andrews, 1769 , Dr C E K Mees, director 
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of the Research Laboratory of the Eastman 
Kodak Company, Rochester N Y , who is a native 
of WelhngboroUgh, England, and was educated at 
Harrogate and St Dunstan’s, on Photography 
and the Advance of Pure Science” , Dr Gilbert N 
Lewis dean of the College of Chemistry, Umversity 
of Califorma Berkeley Calif , on ‘ Old and New 
Views of Acids ’ , Dr George D Birkoff, the dis 
tmguished mathematician of Harvard Umversity 
Cambridge, Mass , on “Electncity as a Fluid” 
Dr Forest Ray Moulton, permanent secretary of 
the American Association for the Advancement of 
Science, Washington, D C , on The Influence of 
Astronomy on Science , Dr Arthur L Day 
formerly director of the Geophysical Laboratory, 
Carnegie Institution, Washmgton DC on Vol 
canoes Geysers and Hot Springs” , Dr Louis 
Martin, director of the Pasteur Institute Pans, 
on L’Hospitalisation des Maladies Contagieuses 
Dr Thomas H Morgan, of the California Institute 
of Technology Pasadena, Cahf , on ‘ Human 
Heredity and Modem Genetics” , and Dr Merritt 
L Femald, of Harvard Umversity, on Must All 
Bare Plants Suffer the Fate of Frankhnta ?” 

Lectures on apphed science were given at the 
fVanklm Institute on the followmg day by Dr 
Wilhs R Whitney, vice president m charge of 
research General Eleotnc Company, Schenectady, 
N Y , who spoke on ‘It’s Called Electncity 
Dr Abel Wolman, professor of samtary engmeermg, 
Johns Hopkins Umversity, Baltimore Md , on 
‘ The Trend of Civil Engineering smce Benjamm 
Franklm ’ , and Dr Harvey N Davis president 
of the Stevens Institute of Technology Hoboken, 
N J , on ‘ Engmeermg and Health’ 

Delegates from leading learned societies and 
educational institutions of the Umted States and 
Europe were welcomed at the dedication ceremony 
by Phihp C Staples, president, and Dr Henry 
Butler Allen, secretary and director of the Fra nklin 
Institute Sir Albert Seward, delegate from the 
Royal Society of London, was m attendance with 
Lady Seward and presented to the Institute a 
photostat copy of the certificate makmg Franklm 
a fellow of the Royal Society m 1766 


Artificial Production of Snow Crystals 


TN Natubb of August 28, 1937, p 346, an 
aeocHint was given by G Sehgnian of experi- 
ments carried out at the Umversity of Hokkaido 
by Prof U Naka3ra Smce that article was 
wntten. Prof Nakaya has made considerable 
pix^prees towards his aim to produce, artificially 
and under stnotly controllable conditions, the 


great variety of natural snow crystals* He 
assumes that we can trace the entire history of 
the fallen snow crystal from observations of its 
size, form and habit, and infer the physical state of 


* PnUniliLur IzporinMliU oa tte AitlSoUl Prodnetiaii Bmom 
Crntalf By tndSe If»kay*, Ifouo^* SiM na TtterS MUdo 
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its environment during condensation and during its 
subsequent movements through the atmosphere, if 
we can establish the laws governing its development. 



Makaya’s experiments were carried out m a cold 
chamber the temperature of which could be 
lowered to —60° The apparatus employed for 
the production of artificial snow crystals is shown 
m Fig 1 By heating the water in the dish R 
with an electric coil, a flow of saturateil, warm 
air 18 produced in the inner of two concentric 
cylmders When the air reaches the point O it is 
chilled by the walls of the cooled outer cylmder. 
The rabbit hair H serves as a nucleus for the 
condensation of the now supersaturated vapour 
and the growing crystal S can be observed through 
the telescope M, The temperature at the water 
surface (TJ and that near the crystal (T„) are 
recorded. The apparatus has the advantages that 
both the temperature and the degree of super- 
saturation can be vaned within wide limits, and 
that a nucleus for the condensation is provided 
which allows unhampered growth of the crystal in 
all directions and yet keeps it stationary in front 
of the telesoope. Fig 2a shows a snow crystal 
grown in this apparatus, still attached to the 
rabbit hair. It is seen from comparison with the 
natural snow crystals reproduced in Ftg. 2b that 
the artificial product resembles the natural one in 
regularity as well as in degree of complexity. 


Nakaya divides the growth of the snow crystal 
into two stages the formation of the germ and 
its subsequent development. He finds that the 
type of the former greatly influences the final 
shape of the crystal, however radically he alters 
T„ and during the second stage Therefore, 
the first object of his mvestigations was an 
enumeration of possible types of germs and a 
study of the conditions for their formation 
Schematic drawmgs of his twelve types of early 
stage snow crystals are shown m Pig 3, and a 
record of their history is given in the table which 
follows Kvidentl}' temperatures above —20° C , 
with a relatively copious supply of water vapour, 
produce complex shapes such as dendrites or 
“assemblages of sectors”, the latter probably 
caused by multiple twmning The formation of 
simpler types appears to be favoured by lower 
temperatures, while the perfection of the cr 3 r 8 tal 8 
seems to depend primarily on the regularity of 
the temperature gradient Rapid chilling of 
highly supersaturated vapour produces clusters of 
irregular fragments (Type 2) or even frozen droplets. 
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Fig 8. 

Snow oBTSTAia. (a) AaTmcixi, obystai,. XAPraox. 
II. (6) NxTtiaxL cmveraiH xxnnox. 18. 


The actual degree of superBaturatioa in the 
neighbourhood of the rabbit hair waA not Kmm- 
ured m any of Nakaya’s experiments, but a 
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Bupersaturation ratio (s) is given, defined as the ratio 
of the saturation vapour pressure at the water 
surface (T^) to that near the crystal (TJ. It was 
found, however, that experiments with identical 
supersaturation ratio did not always produce the 
same results, since uncontrollable factors such as 

^ 0 ^ 





fii 



Twwlvh types 


Fig 3 

P SKOW CBYSTXU T 
STAGES 


THBIB EARLY 


1. Dendnte. 
i. Clusters of irregular 
fragments. 

3 Frozen droplets 
t. Assemblages of sectors. 

B Thm hexagonsJ plate. 

8. Ojdinder with end plates. 


7. Prismatic pyramid. 

8. Hexagonal plate with 

design 

9 Thick hexagonal plate. 

10 Cup crystal. 

1 1 Prismatic skeleton. 

12. Prismatic needle 


deposition of hoar crystals on the walls of the 
cylinders influenced the concentration of moisture 
at the top of the apparatus. On the other hand, 
it was obwrved that the rate of growth, defined as 
the increase per hour in the diameter of a circle 
enclosing the crystal. Is characteristic for each 
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Durmg the second stage of crystal development, 
the rates of growth have been measured with 
considerable accuracy Some of the results are 
given below ; 


Fern like dendritic branches of great oomplezltr 
More massive heutgonal plates with broM ex- 
tensions at the eomrrs 

Ilexa^nal plates and assembUgea of sectors of 
Mmive ^rtems, piramids, prismatic needles* and 


lO-S mm. per hr. 

0 7 mm. per hr. 
0 S mm. per hr 


* In his article in Nstcse, Hr Sellgman expreoed his surprise 
that Msksya observed needles and prisms at dllTcrent ends of the 
temperature scale In snowfalls, the needlee ooourrlng under warm 

and the prisms under extremely cold conditions It may be suggested 

that theae needles are not prismatic, bnt oonslst of branches of dendrites 

r K... tijg details of their 


The spirals are a peculiar phenomenon which 
has been observed m crevasse hoar by Seligman 
and others. They look like ordinary hexagonal 
prisms, but on closer inspection their oross-seotion 
perpendicular to the hexagonal axis is seen to re- 
semble a ‘hexagonal clock-spring’. Slow growth 
of the germ is essential for this type. In Nature, 
it develops only under calm conditions with a 
small temperature gradient providing for a slow 
rate of sublimation. 

Nakaya also reports that rhombohedral (P-ice) 
and cubic ice crystals were produced at tem- 
peratures of about —30° C and low saturations. 
In view of the fact that neither X-rays nor 
polarized light were employed for their identifica- 
tion, these results must be regarded as rather 
unoertam Finally, snow crystals were grown from 
heavy water. It is mterestmg to note that their 
external structure was very similar to that of 
snow crystals grown from ordinary water 

Nakaya has taken many thousands of photo- 
micrographs of artificial snow crystals. By his 
elaborate researches he has created an invaluable 
new implement for the meteorologist and provided 
the research worker on snow with a most interestmg 
collection of new facts It is to be hoped that by 
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type and oan serve as a qualitative measure of the 
degree of supersaturation. Howevw, absolute 
measurements of the supmaturation values in 
terms of water content per unit volume seem 
highly deeinble in view of the possible apifiioatkma 
of Nakayn’s researohes to meteorology. 


a more systematic presentation of his results, by 
improvement of his nomenclature along more 
accepted crystallographic lines and by quantitative 
measurement of his supersaturation values, he will 
Justify the expectations of those who have followed 
his earlier work. Max Pbkvts. 
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Obituary Notice 


Prof A E Boycott, FRS 

A rthur fdwin jio'i cott whoso d ath 

occurred on May 12 last was an eminent 
pathologist Ho was also a distinguished naturalist 
He was listened to with the same respectful attentif n 
by an assembly of malacologmts as by one of patho 
legists His wide knowlodg of biology is notable in 
his writings and gave a special oharaotor to his teach 
ing of pathology 

Boycott was born at Hereford in 1877 and educated 
at the Cathedral School In 1894 he entered Onel 
College Oxford, with an open classical scholarship 
He gamed a first class in Classical Moderations and 
then turned to medicine pursuing his prelimmaiy 
SGientiflo studies m the Natural Science Schools Ho 
studied physiology under Burdon Sanderson Gotch 
Mann and Haldane and pathology under Ritchie 
He was particularly mfluenci d by the last two both 
of whom became life long friends Ho graduated with 
first class honours m natural science anil was elected 
to a Fraser Research Scholarship In October 1899 
he went to St Thomas s Hospital where ho completed 
his medical course and graduated M B (Oxon ) in 
1902 

Boycott wanted to dev oto his life 1 1 investigation 
rather than to practice of the healing art and in the 
following year the first stop towards satisfying thw 
ambition was achieved by hm appomtment to a 
subsidiary lectureship m pathology at Guy s Hospital 
and election to a fellowship at Brasenose In 1904 
he oooepted the position of assistant bacteriologist 
at the Lister Institute Throe years later he was 
recalled to Quy s to become the first whole time 
lecturer m pathology In 1912 the chair of pathology 
at Manchester became vacant and Boycott was 
appointed He liked the University but disliked the 
climate of Manchester and in 1915 ho returned to 
London to occupy the Graham chair of pathology at 
University College, which carried with it the super 
V ision of the research laboratory of the new clinical 
school Here he remamed until 1935 when contmued 
ill health obliged him to resign and retire to the 
coimtry 

Boycott 8 scientific aoti\ itiee covered a wide range 
His individual researches emd those conducted m 
collaboration with various colleagues and pupils on 
physiological, pathological and zoological subjects are 
contained m some eighty papers, and it is impossible 
to do more than mdioate the scope of some of the 
more important in a short article 

The earliest work published by Boycott on the 
effect of cold on the conductivity of nerves m the 
iitig and rabbit respectively was done under Qotoh 
The publication of these two papers stamped him 
M a capable mveetigator; but he did not follow up 
this line of inquiry after leaving Oxford 
In 1203 the oo operation of Boycott was enlisted 
by hk fdrmM teaohw, John Ehildane, m an mvestiga 
tlon of the anwmia of Cornish nuners Haldane had 


discovered that the trouble was due to ankylo 
stomiasis a disease hitherto unrecognized in Britam 
Together they embarked upon a comprehensive 
research into this disease which contmued by Boy 
cott lasted some throe years This mvestigation left 
not much unknown about its pathology its epidemio 
iogy in mmea m Great Britain and the life history of 
the parasite 

Whilst at the Listi r Institute Boycott made a 
useful contribution to the immunology of typhoid 
and paratyphoi 1 fevers and also a study of the 
seasonal distribution of the diphtheria bacillus and 
Hoffin inn s pseiMlo diphtheria bar illus in the throats 
of a I ondon population but he was mainly occupied 
with Haldane during this period with an extensive 
investigation of the effects of compressed and rarihed 
air upoi the animal body That on increased atmo 
sphene pressures in which Damant also collaborated 
was called forth in order to oxplam and if possible 
to Imd moans to jirevont, the often fatal accidents to 
which caisson workers and deep sea divers are liable 

Much valuable information w as obtamed about the 
pathology c f compressed air ill less It was shown 
to bo duo to the formation of bubbles of nitrogen in 
the tissues during the period of decompression if 
this wore too liastily brought about The relationship 
between this occurrence to both the amoimt and 
duration of the comproshion and to the rate of de 
compression was determined experimentally The 
correctness of Haldane s prediction that if deoom 
pression were oarriod out by stages instead of con 
tinuously the tune re juirod for safety could be greatly 
reduced was also demonstrated and their oxperi 
meats wore sufficiently quantitative and numerous 
to permit time tables for decompressmg divers by 
stages to be drawn up which afforded a margm of 
safety These aro now imiversally employed In 
cidentally the working time under pressure and the 
depth attainable by divers has thereby been materially 
increased The investigation by Haldane and Boycott 
of the regulation of respiration at reduced atmospheric 
pressure and of the pathology of mountam sickness, in 
which Ogu>r Ward was a partner was also a hne 
piece of work The results furnished a completer 
understanding the causes of the respiratory 
embarrassment when the tension of oxygen is re 
duoed by rarefioation of the air and of the body’s 
methods of acclimatization to high altitudes 

Boycott was engaged in yet another research with 
Haldane on the physiological adaptation of man to 
an environment of high temperature and great 
humidity m which the limitations of adjustment 
were asoertamed both when idle and performing 
mcreasing amounts of work They published only 
one short paper together on this subject , the bulk 
of the observations for which Boycott was responsible 
were inoorporated in reports and lectures by Haldane 

The oontnbutioa to the above three researches 
made by Boycott has been somewhat obeoured by 
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the fame of the senior partner Haldane originated 
them and doubtless had much say m the planning 
of the experiments, but Boycott had most to do 
with carrymg them out 

Boycott 8 scientific output durmg the three years 
spent at the Lister Institute was very considerable 
^e partnership with Haldane was a delight, and 
mutually advantageous Boycott was young and 
vigorous, and had neither teaching nor adminis 
trative duties Henceforth, he occupied professorial 
posts , and responsibility for the pathology of great 
hospitals teaohmg, tho direction of the work of 
others and the editorship of the principal pathological 
journal in Britain greatly reduced the time left for 
individual researches Nevertheless he continued to 
be an active experimenter 

From 1908 onwards a great part of Boycotts 
researches, in most of which various colleagues 
collaborated, was concerned with some aspect of 
blood as a tissue Whilst a student at Oxford, he 
had become an adopt with the method of Haldane 
and Lorram Smith for determming the total volume 
of blood in the body Years afterwards, he and 
Douglew critically re examined the method and 
showed that with minor improvements m technique 
reliable results could be obtained and that m skilled 
hands it was free from danger Boycott afterwards 
made good use of this powerful engme of research m 
investigating various types of ansamia and poly 
cythemia ocourrmg m patients and experimentally 
produced in animals These have led to a clearer 
conception of tho pathological features of these 
diseases 

A subject which especially aroused Boycott s 
interest smd to the investigation of which he returned 
again and agam was tho piower possessed by the body 
to restore the volume and composition of the blood 
to normal after disturbance by hamorrhage or 
transftision Some of his best work is that designed 
to throw light on the way these reparative adjust 
ments are brought about He found that the rate 
of restoration was moreased by education and that 
the destruction of superabundant elements after a 
transfusion only occurred if they were not wanted 
He discovered a number of interesting facts and, 
although complete rmderstemdmg of how such adjust 
ments are brought about is still far off, these facts 
and the emphasis he laid upon them are highly 
important 

Another experimental inquiry which was begun at 
Guy’s with Ryffel and oontmued at Manchester with 
Douglas as partner had for its purpose the study of 
the part played by the kidney m the regulation of 
tho volume and composition of the blood With this 
object. Boycott and his colleague studied the effects 
of withdrawal and addition of fluids and the action 
of dmretics on normal animals and others m which 
the secretory tubules of the kidney had been put out 
of action by poisonmg with salts of uramum Adjust 
ment was found to be much delayed m the latter 
The mterpretation of some of their expenmental 
results was not dear at the time, but later work 
by others has afforded an explanation of some of 
them 
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Boycott was distinguished from other promment 
hmnatologists m that he was mterested m blood as 
a whole and not more particularly m its cellular con 
Btituents His discovenes constituted an important 
contribution fWim several angles to the physiology 
and pathology of blood Many of them were moor« 
porated mto the excellent article on the subject 
written for Pembrey and Ritchie’s “Text Book of 
General Pathology’’ m 1913 That is still good reading 

During the earlier years of the Great War, Boycott 
was occupied m domg the work of younger colleagues 
who had jomed the army He served upon various 
Government committees for which his special know 
ledge and sound judgment rendered him suitable It 
was an unhappy time as he found himself out of 
sympathy with the attitude of many of his fnends 
towards the conflict In 1917 he jomed the R A M C 
and was associated with Baroroft and other physio 
loguts at the experimental station at Porton in the 
mvestigation of the physiological action of poisonous 
gases used or likely to be used by the combatants 
In this work he rendered valuable service, and its 
scientific mterest mitigated the misery he endured in 
the oontemplation of the purposes to which tho 
materials were being put 

As assistant editor of the Journal of Pathology for 
fifteen, and editor for twelve years. Boycott rendered 
a great service to pathology m Great Britam Ho 
was peculiarly well fitted for the work by his wide 
knowledge, critical judgment and keen appreciation 
of orderly presentation and literary form It was a 
labour of love and he devoted much of his time to 
the work He was a helpful editor, and many an 
author has to thank bun for reduomg his manuscript 
to readable shape, a process which sometunes meant 
re writing it The debt which the Pathological Society 
owes to Boycott will not easily be foigotten Under 
his editorship, its journal increased m prestige as well 
as m size 

The briefest account of Boycott s scientific work 
would be inadequate without reference to his ob 
servations on snails As a boy he was fond of snails 
and catalogued those of Herefordshire The attach 
ment lasted through life, and the last aoientiflc papers 
he published were two memoirs on the habitats of 
the land and freshwater Mollusca in Britam These 
are not mere catalogues of distnbution , they ore 
full of information about the habits and life history 
of these creatures m so far as it appears to have 
determmed their distribution A zoologist friend tells 
me they are regarded as classics, and that they con 
tain more information to the page than anything he 
has read 

Boycott IS also responsible for a serious research m 
genetics It began some twenty years ago when his 
attention was directed to the occurrence of some left 
handed staircases m the shells of a oommcni water 
snad, Lmnaus peregra, m a pond m Yorkshire, and 
IS still going on Usually dextral, the nature of its 
spiral depends upon the asymmetry of its soft paurts. 
Boycott perceived that he had encountered first rate 
material for genetic research, the ofaaraoter, sinis 
trality, being readily disoemible and no intermediate 
condition possible Furthermore, Ltmnaus partgra, 
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althou^ preferring oroes fertilization, could readily 
be induced to propagate parthenogenetioally He 
forthwith began to breed snails from selected parents 
or parent and to determine the proportion of right 
and left handed ones m successive generations As 
the generations moreased emd notwithstanduig the 
enlistment of collaborators, the labour became almost 
overwhelming A few years ago the total progeny 
exceeded a million I The results of this prodigious 
experiment were commumoated from tune to time 
in appropriate journals and in 1930 gathered to 
gether m a memoir published by the Royal Society 
m its Phtloaophical Tranaactwna Briefly stated, 
sinistrahty was found to be a MendeLan recessive 
character oomphoated by a tendency towards doxtral 
mutations 

The transfer of so much of Boycott’s energy to 
zoology was regretted by his brother pathologists, 
and the fact that his love for biology was responsible 
for his wide outlook on pathology did not appease 
their jealousy 

As well as being a flne experimenter. Boycott was 
equally good at contemplation and an artist m 
expression Of recent years he gave several stimulat 
mg addresses which have more than ephemeral 
value In these essays he found an opportunity for 
displaying the rare combination of knowledge, 
philosophical insight and literary charm which he 
possessed He used them to review knowledge of 
some subject m pathology and its implications, or for 
an expression of his views on the proper attitude 


towards the study of pathology His conception of 
the content of pathology was different from that of 
most He defined it as the study of how organisms 
resmt and repair mjiiry In the post mortem room 
and the nAiseura are recorded only the failures on 
whiih ho thought, attention had been too much 
concentrated The phenomena of protection and 
repair certainly represent the more oheorfiil side of 
pathology and were particularly attractive to Boycott 
because of the evidence of purpose apparent m them 
Boycott was one of those who are said to pursue 
knowledge for its own sake which means that he 
was curious and found sufficient satisfaction m 
makmg experiments with a sporting chance that he 
might have imagmod the right question to ask and 
planned the appropriate experiment to obtam an 
answer Whether the knowledge to be gained was 
likely to bo of any immediate service, ought, he 
maintamed to be immaterial The exclusion of 
utility as a righteous motive for embarking upon an 
invistigation was, I believe largely a reaction to the 
commercialism which he feared was trespassing upon 
the sanctity of scientific laboratories 

He was a charming companion and a staunch 
friend always ready with help and symjjathy in time 
of trouhle He held strong views on most subjects 
and refused to compromise even on small matters 
when ho unagmed a prmoiple was mvohed, but ns 
he could be depended upon to be on the side of the 
angels, a measure of intransigence was unimportant 
C J M 


News and Views 


Long-Range Weather Forecasts 

In a series of questions asked by Mr 8 F Markliam 
m the House of Commons on June 22, relating to 
the stations and research staff of the Meteorological 
Office, one referred to weather forecasts for a fortnight 
or longer, now being published m Great Bntam and 
in Germany, and suggested that the Office might 
supplement its present forecasts by such long range 
predictions In his reply, the Secretary of State for 
Air said “I am aware of the long range weather 
forecasts being attempted by vonous methods m 
many different countries These efforts are being 
carefully studied by the Meteorological Office, but 
so far none of the methods has attamed the accuracy 
which would justify the issue of such forecasts m 
this country” This reply may not satisfy the public, 
which fails entirely to distinguish between weather 
forecasts based upon established scientific pnnciples 
and observations, from prophecies of an astrological 
nature or any system which has not been submitted 
to a scientific society for dismterested consideration 
Whatever is known about long range weather fore 
casting IS understood by our Meteorologimd Office, 
and if any piraotioal end could bo served by applying 
such knowledge, advantage would oert^nly be takmi 
of the oppOTtuuity. In scienoe it is not enough for 


an observer to satisfy himself that his mveetigations 
prove a principle, but the evidence has to convmoe 
other scientific workers before the pnnoiple is accepted. 
Until this has been dune, any long range weather 
forecasts published m the daily Press, whatever 
accuracy is claimed for them, are altogether imworthy 
of being placed m the same category as the daily 
forecasts at present issued 

Air Survey and Arclueology m Germany 
Eably m the v,urrent year, Mr O G S Crawford, 
aroheeological officer of the Ordnance Survey, re 
ceived an official mvitation from Germany to organize 
an exhibition of the results of arotusologioal air photo 
graphy m Great Britain, and to dehver a lecture on 
the subject in March An account of the exhibition 
IS contributed by Mr Crawford to ArUiqutt^ of June 
1938 With the consent of the Ordnance Survey, 
about forty enlarged, and about one hundred small 
photographs were shown, together with a selection 
from the remarkable collection of photogrs^hs taken 
by Major All«a, which Mr Crawford remarks, “so 
brilliantly illustrates the arohteologioal vedue of air 
photography The exhibition was hdd m what was 
the Upper House of the former Prussian Parliament, 
the arrangnnente being made by the Lilientiial 
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gee«ll8ohaft, and mvitatioiw sent to pilots of the 
German Air Force and to the leading German 
arohsaologiste The exhibition also included a selection 
of photographs taken by German pilots, who are now 
keenly interested m the subject 6ind havd begun to 
collaborate with the archaologists It would appear 
that the exhibition, which lasted for two days, and 
of which the proceedings wore devoted to the dia 
cuBsion of techmcal problems, was a great success 
The meeting closed with a lecture by Mr Crawford, 
when Dr Buttler and Ministerialrat Ewald were 
present and also spoke To this lecture members of 
the public were admitted, and several hundreds of 
people were present An account of the proceedings 
18 to be published by Lufthansa as an illustrated 
monograph 

At the conclusion of the meeting, Mr Crawford, 
in proceeding by air to Athens on busmess connected 
with the Greek portion of the map of the Boman 
Empire, was able to make a number of mteresting 
observations On his way to Berlm ho had observed 
traces of an early, probably medieval field system 
between Brussels and Cologne, of which he had also 
detected mdications on some of the German air 
photographs Similar evidence was obtamed m the 
soil marks — long white bands forming a pattern — 
between Budapest and Belgrade Thwe, m his 
opinion, are the vestiges of an ancient field system 
Whatever their age and original intent, they seem 
to have no relation to the existmg field system, which 
itself has the appearance of considerable antiquity 
To decide the point, a large area should be photo 
graphed from the atf m suitable conditions, and a 
mosaic constructed with subsequent excavation at 
selected pomts to decide the matter In euidition 
Mr Crawford observed three Roman camps on arable 
land and tho course of several defensive dykes, some 
of poet Roman date, which though long known to 
exist have never boon properly mvestigatod Mr. 
Crawford concludes by pointing out that this region 
18 one of the beet fields m Europe for combined field 
work from the air and on the ground, «uid expresses 
the hope that our archsaolugical colleagues of Yugo 
slavia will follow the exsunple of Germsuiy and 
inaugurate work m this unexplored and roost promis 
mg field 

Excavations in the Egyptian Sudan, 1937-8 

The annual exhibition of the Egypt Exploration 
Society opened at the Society s rooms, 2 Hinde 
Street, Manchester Square, London, W 1, on June 23 
It will remamopen daily until July U In 1987-38 
excavation was contmu^ on the site of the fortress 
town of Sesebi on the banks of the Nile, about one 
hundred and eighty miles south of Wady Haifa 
Shortly before the close of the season, the site had 
been completely excavated, and the expedition spent 
twelve days m a preliminary examination of the new 
oonoession at Amwah West, about sixty miles north 
Sesebi, where it is hoped to begm systematio 
excavation m 1 938-39 Although the number of finds 
at Sesebi ttih year was small, they are of no little 
arohseologioal imd bistonoal interest Faienoe objects 
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bearing the name of Amenbotep IV from mtaot 
foundation deposits under the walb of the town 
indicate that the town, os well as the temple, was 
built by this king about 1480 B o , before he adopted 
Aten worship and changed his name to Akhenaten 
A sandstone block bearing a representation of the 
god Amun, or of Amenhotep wearing the plumes of 
the god, which was found built upside down in the 
sanctuary of the temple erected by Seti I, is of no 
less interest as an example oi the art of the period 
before Akhenaten ohaag^ the canons of art, as well 
as his religion Both these finds are of importance 
as belonging to a penod from which material u 
scanty A black granite fragment showing a daughter 
of the king, embraced by a sister or a parent; is the 
only clearly Amama piece that has been discovered 
at Sesebi An mteresting sandstone bust of a dead 
man, swatheil m mummy bands, which when in 
position would appear to be bursting from the groimd, 
IS a rare example of a symbol of resurrection 

Thk most mteresting and significant fact which 
emerges from the excavation at Sesebi is that though 
built m the conventional form of a fortress town, it 
had no moat, no special defences for its gates, and 
there was, apparently, no strategic reason for its 
position It could not withstand a prolonged attack 
whereas other previously known fortress towns of 
this region oommand strategic pomts on the Sudanese 
trade routes, have deep moats, and sro strongly 
fortified Hence it would appear that by the time 
Sesebi was built the political and economic dominance 
of the Egyptian Empire m the Sudan was sufficiently 
firmly established to make the establishment of 
fortress towns like Sesebi as anything more than 
trade and religious centres superfluous — an unportant 
piece of evidence of tho organisation of the Egyptian 
Empire in the Eighteenth and Nmeteenth Dynasties 
At Amarah West there has come to light m tho 
preliminary tests evidence which suggests that 
there may have been a late Eighteenth Dynasty 
occupation as well as that of the Nmeteenth, of 
which the remains, m the form of temple and town, 
crown the mound of the site under a deposit of 
some SIX feet of blown sand This deposit has kept 
the walls m an excellent state of preservation, to a 
height of BIX feet, and holds out promise of mscrip 
tional material, and possibly statuary, m the temple 
An interesting find, of which it is hoped more will be 
heard m future excavation, is an axe celt and two 
agate arrow beads, which appear to afford evidence 
here of a new and httle known Sudanese culture 

Exhibition of History of Handwriting 

An exhibition now open at the London County 
Counoils Homunan Museum, Forest Hill, London, 
8 E , lUuatratM the development of handwriting and 
Its different systems It begins with piotographic mid 
hieroglyphic forms, and shows how the convention 
alued breaking down of the picture produced the 
alphabetic systems, tracing the development through 
early Phoenician to Greek and Latm The develop 
meat of Babylonian oimsiform is also shown, demon- 
stratmg how its character was d^ermmed by the 
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nature of the material used for record, the clay 
tablet, which neoeesitated the use of a stylus in the 
form of a stamp lending itself to ready and relatively 
rapid duplication. Among later developments shown 
are the Lombardio, Merovingian_Viaigothic, Anglo 
Saxon and Irish ‘hands’, as well eua the still later and 
contrasting forms of Italian and English Secretary — 
Shakespeare's signature is an example of the latter — 
between which rivalry lasted m England until well 
into the seventeenth century The exhibits mclude 
illuminated manuscripts, samplers and tally sticks, 
facsimiles of important historical documents, such as 
Magna Charta, and of the signatures of promment 
personages, ancient and modem The exhibition will 
remam open until August 31 

"Druid” Temple near Glasgow 
A LABOX part of this temple on the Anniesland 
Dimtooher Boulevard at Glasgow, near Clydebeuik and 
Kilbowie, has now been re constructed Now wood 
has been subetituted for the decayed and carbonized 
original timber The circular area of the sanctuary 
appears to have a diameter of 245 feet, bounded 
probably by a rmg of nineteen large, white, hard 
sandstone pillars equidistsntly set and each about 
3 feet in height Numerous graves have been found 
under the floor or old surface As indicated by the 
pottery and other relics, the burials near the centre 
are of the Stone Age The outer graves belong to later 
prehistoric periods, the various phases of the Bronze 
Age The temple was evidently a favourite place 
for interments for a very long period Four graves, 
very close to the centre of the temple, have just been 
opened and may be mspectod during the next few 
daj^, after which they will be agaui covered over 
Those four graves are all built of large stones and in 
two cases contain much decayed timber and wicker 
work The topmost stones m several oases bear 
ounous devices belonging to the class of carvings 
known as ‘cups and rmgs’ Stono implements were 
found m some of the tombs The largest of the four 
tombs has a depth of 8 feet The walling of its shaft 
contains about fifty stones The excavation of this 
site has been carried out by Mr Ludovio Mann, 183 
West George Street, Glasgow, 0 2 

New Pathological Institute at Guy’s 
Thb new Pathological Institute of Guy’s Hospital 
Medical School was opened on June 23, by the 
chancellor of the Umversity of Ijondon, the Earl of 
Athlone, sujiported by the vice chancellor. Sir 
Robert Pickard, and the principal, Dr H L Eason 
The Qoveming Body was represented by Viscount 
Gosohen, Viscount Nuffield, Lord Cunliffe, and Mr 
R C, Nesbitt Tbe building is a large eight story fire 
proof extension behmd the present anatomy, physio 
logy and ohetnistry departments on a site formerly 
occupied by Spur Inn Yard, the outbuildings of a 
famous medieval Southwark inn It oombmes m a 
ungle \uut the former Mattered laboratonee of 
pethokgy, clinical chemistry and baotenology, 
origmally housed m old adapted warehouaee. Ample 
laboiatoiy eooommodation is also provided for the 
Climosl Reeearab XTmt recently established by tbe 


Medical Besearoh Council at Guy’s and for the Guy’s 
Hospital obnioal research follow The connexion 
between the Medical School and the Hospital will be 
fully mamtained by the provision of extensive 
aooo^lmo<^stlon for the hospital routine mvestiga 
tions Thirty fully equipped laboratories have 
been provided for original mvestigations The 
total cost of the builduig and equipment has been 
between £85,000 and £90,000, of which £10,000 
has been contributed m the form of a capital 
grsuit by the University Court There remains a 
debt of some £40,000, which, until paid off, will 
prevent the full realization of the objects for which 
the building has been provided 

The Newcomen Society 

Favoubkd with beautiful weather the Newcomen 
Society held its summer meeting in the Lake District 
on June 16 18 The programme was a very full one 
and moluded visits to mmes, iron furnaces, snuff 
mills, an organ building works, a bobbin mill, a piaper 
mill anu Kendal Museum At Lindale m Cartmel a 
short stay was made to inspect the cast iron obelisk 
to the memory of the great iron master John Wilkm 
son, and m a small engmeermg shop near Kendal the 
members foimd a very early iron planing maohme, 
which It 18 to be hoped will one day find a place m a 
museum, instead of passmg to the scrap heap With 
its many streams, the I^ko District abounds m 
turbines and water wheels several of whioh arc of 
considerable mterost Not the least mteroetmg items 
m the programme wore the visits to the Qreensido 
Lead Mines, Glennddmg, which, after being worked 
for two hundred years, are being modernized, and to 
tho old copper mmo at Goldsoope, a short way from 
Koswiok, which was worked in the days of Queen 
Elizabeth by the Society for tho Mines Boyal At 
a meeting on the evening of June 16, a paper was 
read on tho works at Goldscope, by Mr Rhys 
Jlnkms, who has traced tho immigration mto the 
district of some 160-200 German mmers from the 
Tyrol The principal figure m the venture was 
Daniel Hochstether, while much of the capital was 
provided by the Augsburg firm, Haug and Co , the 
account books of which are still preserved 

The Dartmoor Catchments 

Among the papers presented at the annual general 
meeting of the British Waterworks Association on 
June 22 were tao containing oertam features of 
general scientific mterest The paper on ‘‘The Dart- 
moor Catchments” by Mr Hansford Worth gave a 
detailed description nf the physical features of the 
great granite highland occupying an area of 248 square 
miles in the county of Devon. He divided it mto 
three districts, the eastern, the northern and the 
southern, according to differences of elevation He 
explamed how the weathering of the granite results 
m a product, locally known as ‘Orowan’. Owing to 
the softening of the rook and the loss of its coherence 
as the reeult of the decay of the fisL^iMs, there is 
evolved a sandy, and not a clayey mass, which, near 
the surface, shom the movement known as ‘bill- 
creep’, an exceUent example of which is to bp seen 
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on the roadside near the Sheepstor Dam The Estate having been presented to the Corporation of 


porosity of the growan affords ample storage for ram 
fall, which m Devon is high, ranging up to more than 
80 mohee per annum The monthly disti^ibution is 
remarkably regular, when long penods are averaged, 
but wholly irregular m any one year Mr Worth 
went on to analyse the run off resulting from rainfall 
and found that there is a drought regime for every 
stream, and that following any day m which there 
has been no actual flood, it is possible from the 
ascertamed flow on that day accurately to predict 
the flow of the stream for the next 24 hours, in the 
absence of ram Instances were given of several 
notable floods and their havoc 

Protection of Underground Water Supplies 
Thb second paper, on The Protection of Under 
ground Sources of Water Supply by Mr Edgar 
Morton, had special reference to the Town and 
Country Planning Acts, and was directed to two 
aspects of protection, namely, protection of an exist 
mg source of public supply against exploitation for 
mdustrial purposes, and, secondly, protection against 
the possibility of pollution from external sources 
As regards the former, pomting out that m most 
private Acts mvolving underground waterworks, 
there is a clause for the protection of existing sources 
of supply — swells, boreholes and springs — ^withm a 
speoifi^ radius of the authonied works, Mr Norton 
stated that withm recent years there has been a 
tendency to extend such protection to moludo 
streeims, ponds and pools, m so far as they are fed 
by springs which originate within the protected zone, 
although the user of such streams, ponds or pools may 
bo outside the zone A serious aspect of the made 
quooy of existing legislation is that, while Parliament 
imposes upon the promoters seeking new sources of 
supply for public benefit at the least possible cost, 
reetnctions respeoting their boreholes, no reciprocal 
protection has until recently been given to the 
promoters against the exploitation of their water 
resources by industrial enterprise As regards pro 
teotion against pollution, various ways were enumer 
ated by which it could be obtamed m limestone and 
chalk areas and m sandstone areas respectively, with 
instances of speciflo cases 

The Argyll Nauonal Forest Park 
Bbxbbjencb to the Argyll National Forest Fork 
was made in Natuab of October 16, 1937, p 692 , 
and now a small brochure with the title “The Argyll 
National Iiorest Park Guide ' has recently been issued 
by the Forestry Comnussioners The Guide bu been 
edited by Prof John Walton, regius professor of 
boteiny m the Umversity of Glasgow, and hew a 
foreword by Sir Roy Robinson, chairman of the 
Forestry Commission The National Park consists 
of large stretches of mountam and moorland lying 
to the west of Loch Long It is divided mto two t-nain 
areas. The northern oonsista of Ardgartan and Ardgoil 
and forms a wedge of mountains between Loch Qoil 
emd Loch Long The southern area is bounded on 
the east by Loch Long and Looh Goil The two 
areas ore built up of a group of estates, the Aidgoil 


the City of Glasgow by Mr Cameron Corbett, the 
others having been acquired by the Forestry Com 
mission, which has smoe afforested large areas The 
total area of the estates amoimts to 54,000 acres 
about 19,000 of which ore reserved for afforestation, 
leaving approximately 36,000 aoree available for use 
ae a National Park At the southern end of this 
Park are situated Benmore House and its finely laid 
out gardens and shrubberies which were presented 
to the Forestry Commissioners by Mr Harry Q 
Younger This Park presents mtereets for every 
taste and the Guide deals with its history (Prof J D 
Mackie) geological structure (Dr J Q C Anderson), 
vegetation (Prof J Walton), forests and plantations 
(Mr J M Murray, assistant oomimssioner for Soot 
land), and fauna (Prof £ Hmdle), all, with the 
exception of Mr Murray, on the staff of the University 
of Glasgow 

British Museum (Natural History). Acquisitions 

Among recent additions to the zoological oolloc 
tions IS the skull of a swamp doer (Rucervus duvauceh) 
from India presented by Mr D H Keolan The 
specimen is remarkable for the symmetry of the 
antlers A oolleotion of mammals formed by the late 
Oaptam H D Hilton Simpson has been presented 
by Mrs Hilton Simpson , moluded m this senes is a 
mounted head and a skull of a race of buffalo named 
by the late Richard Lydekker after Captam Hilton 
Simpson, Synctrua coffer attnpeont A number of 
mammals from Kenya Colony, moludmg a specimen 
of a rare crested bush rat, Lophwmya twtudo, and 
twenty small mammals from Sierra Leone are the 
gifts respectively of Colonel C H Stookley and Mr 
R B Olanville An ‘ivory pearl from the tusk of a 
Uganda elephant has been presented by Mr Q O 
Grogan ITus concretion is an especially large one 
and shaped rather like a small potato Among 
recent donations received from the Rowland Ward 
Trustees is an African tiger cat, Felts oelvdogaater, 
moimted for the galleries, and the skull of an African 
dwarf buffalo A splendid group of slender prisms of 
stibmte (antimony sulphide) and another specimen 
of baryte on stibmte from Baia Spne, Rumania, are 
the most mterestmg of the purchases made for the 
Department of Mineralogy The Geological Survey 
of India has presented to the same Department three 
samples of different grades of diamondiferous gravel 
from the Kamool District, Madras Presidency 
Diamonds m this district are obtamed^rom alluvial 
deposits and also from a conglomerate at the base of 
the Kamool Senes among rooks of Preounbnan age 
These gravels have been presented m response to a 
request for specimens to illustrate the modes of 
oeourrenoe of diamond, which is the subjeot of the 
first section of the diamond ease (near entrance to the 
Mmeral Gallery) reoently rearranged 

Thx Department of Botany has puidiaeed about 
700 drawings and some monusonpt of J J Dillennu, 
the first Sherordion professor of botany at Oxford 
In 1719, Dilleotus published his “Oatalogus Plantarum 
{Oootmued on page 81) 
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Science in the Seventeenth Century* 

By Prof. E. N. da C. Andrade, F.R.S. 


Thb Authority of Aristotle 

sixteenth century was a penod of reference 

■A to written authority, and in science the 
supreme rulers wore Anstotle in all that pertained 
to the exact sciences and to general biology, and 
Galen in all that pertained to medicine Occasion- 
ally a doubter arose, such os Paracelsus, only to 
be, at best, overwhelmed with ridicule and con- 
tempt, or, at worst, more drastically suppressed, 
as exemplified by the case of Giordano Bruno, who 
was burnt in 1600 . The opinion widely expressed 
was that the world, Nature and particularly the 
human intellect, were m process of decay whioh 
had set m sinoe the glonous times of classical 
Greece ; it was senously contended that the great 
mmds of antiquity represented a race of giants 
whioh bad died out just as the race of physical 
giants had died out. In particular, the works of 
Aristotle were supposed to fix the limits to whioh 
the human intelhgenoe could reach, and the 
obvious thing to do, when seekiiig information as 
to the way in whioh Nature worked, was to refer 
to these works. 

The method of Aristotle was, of course, specula- 
tive. Starting with certain philosophical ideas as 
to the nature of matter, derived pwtly by direct 
apprehension, partly by reasomng from a few 
observed facts of Nature, such as the circular 
motion of the stars, he proceeded by logical pro- 
cesses to argue how Nature should behave in 
<irder to (x^orm with' his innate ideas as to 
karmony and balance. This is no place to discuss 

• FrIdAy «VAnlng dUooam deUvewd *t the Boyal InrtItBthm on 
Tebnmry 18 . 


the Anstotehan dootnne of form, which exercised 
so profoimd an influence on those who came after 
him , but it 18 necessary for our purpose to refer 
bnefly to bis ideas on motion and mechames in 
general. He made a clear distmotion between 
natural motion and violent, or artificial, motion. 
From the motion of the heavens he concluded 
that motion m circles was a natural motion From 
the spontaneous motion of dropped bodies down- 
wards, and of smoko and fire upwards, be con- 
cluded that a vortical motion was also a natural 
motion, adding to the idea of gravity downwards 
that of levity upwards. The four elements, earth, 
fire, air, and water played an essential part in the 
Aristotelian scheme ; earth and water strove 
downwards, air and fire upwards 
The motion of a projectile or any propelled 
body, was a violent, or non-natural, motion. 
His fundamental error in considering these non- 
natural motions lay in his belief that bodies only 
moved so long as a force was acting upon them ; 
he supposed that a thrown body continued in 
motion after it left the hand only because the 
moved air beat on it behind and carried it 
forward It may be pointed out that this was an 
idealization, not rn observed fact. A body set in 
motion by a force is observed ultimately to come 
to rest , he supposed that it would come to rest 
at once if the force ceased at once, but that the 
action of the force was continued by the air, 
ultimately dying out Another idealizatioD of the 
observed fact is to suppose that a body set in 
motion would continue to move, sAw Gis fienroe 
had ceased to act, with a uniform vdodty for 
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How profound was the influence of 
Anstotehan mechanics m the sixteenth 
century, even in discussion of practical 
matters, is well exemplified in Santbech’s 
discussion of the motion of projectiles, 
published in 1661 He states that the 
motion of a projectiler consists of an 
oblique violent motion which suddenly 
ceases, and is succeeded by a natural 
motion of vertical fall. He gives diagrams 
(of which Fig 1 18 an example) showmg 
the path of a cannon ball as two sides 
of a right-angled triangle, the hypotenuse 
representing the violent motion, and the 
vertical side representing the vertical fall 
on to the object aimed at On this basis 
he proceeds to solve problems in ballistics 
Other writers of about this time, appar- 
ently feeling uneasy about the sharp 
angle at the highest pomt of the trajec- 
tory, replaced it by a circular arc 
jommg the straight-line oblique motion 
to the straight-bne natural fall, the 
motion in this arc being a mixed mode, 
so that tho whole trajectory consists of a 
straight Ime modus viokrUue, a curved 
ever, were it not that etdventitious forces, such as modus mtrtus, and a straight vertical modus 
friction, act upon it, and ultuuately bnng it to naturalxs (Fig 2). It is a strange comment on the 
rest The latter is Galileo and Newton’s idealiza- way in which these writers refused to let observa- 
tion, which now lies at the basis of our mechanics tion influence them that m a book by Rivius, 
Neither ol the two is mherentlv more probable published m 1547, the discussion of ballistics is 
than the other, only expenraent’and observation carried out m terms of trajectories of this land, 
have convmced us that the modem view 
IB the scientifically correct one 

As regards fall m particular, Aristotle 
considered that a movmg body was acted 
upon by a power movmg it and by a 
resistance if power and resistance were 
equal the body did not move This is a 
fundamental mistake It was argued by 
others (but apparently not explicitly by 
him) from his fimdamental conceptions 
that the time of fall of a body wm 
inversely as its weight. Experiment had 
no part in his scheme, probably because 
he was dealing with first causes, and 
isolated material phenomena he held to 
be without fhndammital significance. 

Form was more important than matter. 

We see something of his point of view in 
the works of emtain modem economists, 

who regard actual economic events as of F,g. 3 . 

little signiflcance. Modus vioukntus, modus mixtus amd modus matueauis 
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while in pictures in the same book, m which the 
artist shows the bombardment of a town, the tra- 
jectories of the bombs are shown as tolerably correct 
representations of the path of a real projectile 
Let us look at the position at the openmg of the 
seventeenth century Copermcus had published 
his “De Revolutiombus” in 1543, when he was on 
his death-bed, but the astronomers who followed 
him were divided m their attitude towards his 
theory Giordano Bruno, who upheld the Coper- 
mean hypothesis, was burnt m 1600 , Rheticus, 
Remhold and Mastlm contended for the theory , 
not only Luther and Melanchthon, but also the 
great observer Tycho Brahe, who died in 1601, 
pronounced against it Kepler (1571-1630) was, 
on the other hand, a Oopernioan Ho had pub- 
lished his “Prodromufl” m 1598, m which book he 
traced a mystical connexion between the distances 
of the planets, and the radu of six concentnc 
spheres, between which the five regular sohds were 
fitted. This was, of course, m the spirit of 
Pythagoras, who saw m the heavens a mysterious 
harmony which could bo expressed m numbers. 

Kepler’s famous laws were not published until 
the century had well started, the first and second 
m the “Ajtronomia Nova”, 1609, and the third 
m the “Harmonices Mundi”, 1619 These laws 
gave the geometrical form of the planetary orbit, 
and a time-table for their progress m these orbits, 
but envisaged no quantitative mechanism to 
account for that form and that timetable At the 
beginning of the century he considered that 
planets must have some kind of souls to urge 
them on in their paths, but later he resorted to 
a magnetic influence emanatmg from the sun, of 
a kind, however, that did not m any way corre- 
spond to the laws of magnetism as we know 
them, for he supposed that it was the rotation of 
the sun on its axis that was responsible for the 
urge His great difficulty in the way of mechanics 
was that he had no conception of inertia Of 
mutual gravitation he had, however, some idea, 
and even explained the tides as due to an attrac- 
tion of the moon for the waters of the earth 
Probably his magnetic hypothesis was due to 
Gilbert’s book, ‘‘De Magneto”, the appearemoe of 
which in 1600 aptly maugurated the century 
which saw the triumph of the experimental method 

Thi Mechanics of Galileo 
The first great name with which we have to 
deal, if we wish to trace the rise of modem 
DMtdianios, Is Galileo, who was bom in 1664, the 
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year in which Michelangelo died Everybody 
knows the legend that, as a young man m Pisa, 
he confuted the Aristotelians by letting spheres of 
difieront ■masses fall from the tower of Pisa, and 
observing that they all took the same tune to 
roach the ground — a legend, because the inde- 
fatigable researches of Wohlwill have shown that 
It is highly improbable that he ever earned out 
this experiment The story that ho did so is due 
to Viviam, who published his book m 1654, 
twelve years after Galileo’s death, and who first 
met Galdoo towards the end of his life Galileo 
was m Pisa from the seventeenth to the twenty- 
eighth year of his age, and there seems no doubt, 
that, as wo should expect, when ho first began to 
lecture ho believeil what lie had been taught, and 
was a devout Aristotelian The exjierimont which 
he actually earned out was to let fall a lead and 
a wooden sphere, and what he noted was that the 
wood fell more quickly at first, but that later on 
the lead overtook it, and reached the ground first I 
He was at the time too much of an Aristotelian to 
attach much importance to this finding that, of 
two bodies of equal size, the heavier fell slower at 
first but afterwards quicker * 

Tjater he turned agamst the pseudo-Aristotelian 
belief that the rate of fall was proportional to the 
weight This was not due to experiment, but 
to an ajipeal as to what was reasonable He says 
“If we let two stones fall from a high tower, one 
twice as big as the other, it is ridiculous to suppose 
that when the big one has reached the ground, 
the other will bo only half way down”, but he 
adds “we will work more with reasoning than with 
examples, for what we seek is the cause of pheno- 
mena, which experience does not provide”, a very 
Aristotelian sentunent. It was not imtil later 
that he showed that gemus for experiment which 
is one of his great claims to fame In short, he 
did not suddenly, as a young man, reject the 
whole body ot knowledge in which he had been 
brought up, but he gradually freed himself from 
the scholastic point of view, and laid the founda- 
tions of modem science 

In popular estimation, Galileo is, perhaps, best 
known as the man who first turned the telescope 
to the serious study of the heavens — m fact 
he 18 often attributed with the discovery of 

* The queeUon of the euppoeed experiment st PiM Is discussed In 
s very soholsrly mnmer bv Prof l4uir Cooper In • little book " ArlstoUe , 
OslUeo and tbe Tower of Fist", which has come to my notlos since 
this discourse was delivered. The learned author, who Is professor of 
the Bngllsh Unguase and Uterature In Cornell University, sets an 
example to some of bis soientiflo brethren who write on such matters, 
by his ooastaat nferunce to the original souroea. I am glad to Aod 
that his ooncluslons support what is written above 
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the telescope although actually what happened 
was that having heard that such an instrument 
had been made m Holland he himself made one 
without bemg supphed with details as to the 
method of construction His observations were of 
the first importance The discovery of the moun 
tains of the moon struck the popular fancy It is 
the one pomt to which Milton who visited Qahleo 
m his old age refers in Paradise Lost 

1 IS pond rous shield 
Ltheroal temper massy large and round 
Behmd 1 m oast the broewl ciroumforonoe 
Hung on his sho Uders like the Moon whose Orb 
Through Optic Glass the Tuscan Artist views 
At Ev nmg from the top of FeeoU 
Or m Valdamo to descry new Lands 
Rivers or Mountains on 1 er spotty Globe 

The lunar landscape at once suggested that the 
moon might be inhabited as disc issed for example 
m W ilkin s The Discovery of a World m the 
Moone (1638) The discovery of the phases of 
Venus established the rotation of that planet round 
the sun and as a matter of fact the fact that they 
were not observed with the naked eye had been 
recognized as a difficulty by Copernicus who 
explamed it away by suggestmg that Venus was 
tramsparent In the discovery of sunspots which 
was a blow for the Aristotelians smoe it showed 
that the eye of the world was not perfect he was 
anticipated by Fabncius He observed that the 
Milky Way consisted of mnumerable stars As 
regards Saturn owmg to the position of the rings 
and the imperfect resolution of his telescope he 
ooncluded that the planet was accompamed by two 
satellites practically touchmg it or as he said I 
have observed the planet Saturn to be tnple — 
aUtsnmum planetam tergemxnum observain 
Probably the most important discovery which 
Qahleo announced m his Sidenus Nuntius or 
Messenger from the Stars was the existence of 
the satelhtes of Jupiter which revolvmg round 
the planet gave a picture of the Copemican 
system His astronomical discoveries then form 
an imposmg collection but Lagrange wh(^ 
opinion on anytbmg that pertains to the science 
of meohamcB must carry immense weight makes 
light of them m comparison with Qahleo s semoes 
as the founder of the science of mechames Les 
d^oouvertes des satelhtos de Jupiter des phases 
deV^nus des tsches du Soleil etc ne demandaient 
que des telescopes et de 1 assiduite mais il 
fallait un g^me extraordinaire pour dtoiMer les lois 
de la nature dans des pbteomhnes que 1 on avait 
toujours eus sous les yeux mais dont 1 explication 
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avait n^anmoins toujours ^ohappe aux reoherches 
des philosophes Although we may not agree 
that anyone with a telescope — especially such a 
telescope as Galileo possessed — and mdustry could 
have made his astronomical discoveries yet there 
IS no doubt that the way m which Galileo made 
mechames mto a science is a most striking testi 
mony to his gemus 

The great book m which he announced his 
fundamental discoveries m mechames Disoorsi 
e dimostraziom matematiche mtomo a due nuove 
suenzo appeared m 1638 In it he established 
the law of fall and the parabohe motion of a 
projectile m a non resistmg medium He deduced 
the law of fall from the supposition that there were 
equal mcrements of velocity m equal small mtervals 
of tune in the course of his arguments he considered 
any tune interval as capable of bemg divided mto 
an mfimte number of mstants and so foreshadowed 
the differential method He did not however 
connect a uniform acceleration with a imiform 
force but apparently attributed the mcrease m 
velocity to an mcrease m force during the fall 
and further he did not thmk of the fall as due 
to the attraction of the earth but rather to some 
urge mherent m the body As to the true cause 
of the acceleration however he expresses the 
same kmd of reticence as was shown by Newton 
concerning the nature of the gravitational force 
Wo may take for example Salviati s speech on 
the third day of the dialogues The present 
does not seem to be the proper tune to mvestigate 
the causes of the acceleration of natural motions 
conoermng which vanous opimons have been 
expressed by vanous philosophers some explaining 
it by attraction to the centre others by repulsion 
between the very small parts of the body whilst 
others attnbute it to a certam stress m the sur 
roundmg medium which closes m behmd the 
fallmg body and dnves it from one of its positions 
to another which fantasies and others like them 
create problems requumg examination but there 
would be httle gam were they solved At present 
it IS the purpose of our author merely to mvestigate 
and to demonstrate some of the properties of 
accelerated motion whatever the cause of the 
acceleration may be 

Qahleo perfectly understood mertia m the case 
of horizontal travel and used the fact that m the 
absence of horizontal force a body travels brnd 
zontally with a uniform speed m his mvestigation 
of the path of a jwojectile It is strange then, 
that he seems to have no conception of inertia in 
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the case of the vertical motion of free fall. It has 
been suggested that this is possibly a rebo of his 
Aristoteban training, a horizontal motion in the 
direction of the earth’s surface, that is, m a very 
largo circle, being a perfect motion, like that of 
the heavenly bodies There seems no need, 
however, to resort to this supposition , an accel- 
erated motion 18 clearly harder to brmg mto any 
scheme than a uniform translation, as is sufficiently 
shown by the history of Rinstem’s theory of 
relativity. In any event, assuming equal mcre- 
ments of velocity m equal elements of time, he 
found, by what is essentially graphical mtegration, 
that the space traversed was projiortionsl to the 
square of the time 

He verified tins law expenmontally by measur- 
ing the time taken by a body rollmg on an 
mcbned plane to traverse various distances, 
measuring the time by a water clock, and “in such 
experiments, repeated a full himdred tunes, we 
always found that the spaces traversed were to 
each other as the squares of the times, and this 
was true for all inclmations of the plane along 
which we rolled the ball. We also observed that 
the times of descent for various mclmations of the 
plane bore to one another precisely that relation 
which, as we shall see later, the author had 
predicted and demonstrated for them 

The law referred to in the last sentence is essen- 
tially that the velocity is given umquoly by the 
vertical drop. This Galileo proved m a most 
ingenious way by drawing aside the bob of a 
heavy pendulum until it reached a fixed height, 
and letting it fall so that the strmg struck a nail 
vertically under the pomt of support. No matter 
at what height this nail was placed, that is, no 
matter what the curvature of the arc along which 
the bob rose, the height which it attained was 
alwajrs the same, and equal to that through which 
it fell. The velocity at the lowest pobit being 
always the same, it follows, considering the motion 
revereed, that the velocity is mdopendent of tho 
curvature of the arc along which the bob is con- 
strained to move. From this ha concluded that a 
similar result would hold true for planes of different 
slopes. 

The parabolic law for projectiles Galileo proved 
by combining a uniform velocity in tho horizontal 
direction with tho law of fall, having previously 
[Moved that, with a. body projected vertically 
upwards, the time of rise to the highest point is 
equal to the time of fall from that point. With 

» It OMd Mueeljr to* wld, perti*i», th»t tbe Mthor ntmtA to in 
thU qaolstloD te hlmMlf. 


great ingenuity he verified the paraboho form by 
rollmg a metal ball on a slightly mcbned plane 
metallic mirror “In tho execution of this method. 

It 18 advisAble to heat and moisten the ball slightly 
by rolling it in the hand m order that its trace 
upon the mirror may be more distmot ’’ The 
exporunent may bo carried out to-day by covering 
with carbon copying paper a sheet of white paper 
attached to a hoard and rollmg a heavy metal 
ball over it 

It 18 hoped that these few words will be enough 
to suggest the acumen and experimental skill with 
which Uahleo founded tho science of particle 
dynamics. This work was the first great step 
towards tho Newtonian synthesis, but of universal 
gravitation he had not the slightest inkhng, as a 
passage where he speaks of dropping stones from 
tho moon on to tiie earth is sufficient to show 

Bacon and Descaktbs 

In any account of the scientific thought of the 
seventeenth century there are two philosophers 
whose names always appear prommently, Francis 
Bacon and Descartes Bacon was a Lord Chancellor 
and Descartes was a great malhematioian, but 
what we have here to consider are their writings 
on method, especially scientific method . As regards 
Bacon’s services to science, we have a great 
diversity of opmion among those who have made 
a careful study of his works Macaulay, Speddmg, 
and very recently. Prof R P Jones of the Univer- 
sity of Wasbmgton, speak of him in terms of the 
highest commendation. On the other hand, William 
Harvey, tho discoverer of the circulation of the 
blood , Liebig, the great chemist ; the philosophers 
Lasson and Duhring , the Anglo-American man of 
science J W Draper, who carried out important 
researches m photo-chemistry and was the author 
of the “Hisiory of tho Intellectual Development of 
EJuropo’’ , and Sir Ohver Lodge, all speak strongly 
against his claims to he considered an important 
influence in the history of science. 

Macaulay says of Bacon, for example, “As we 
have lying before us that incomparable volume, 
the noblest and most useful of all the works of 
the human reason, the Novum Organum . . .”, 
which passage wo may, perhaps, characterize in 
Macaulay’s own words as the “noxious sweetness 
of his imdisoeming praise”. On the other hand, 
Aubrey tells us of Harvey that ’'he had been 
physician to the Lord ChanoeHor Baoon, whom he 
esteemed much for his wit and style, but wo^lld 
not allow him to be a great ptiiloeopber. . . . 
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He wrote philosophy like a Lord Chancellor he 
said to me speaking m dension Draper is violent 
in his condemnation saying of Bacon that he was 

a pretender m science a time servmg pohtician 
an insidious lawyer a corrupt judge a treacherous 
fnend a bad man but he is no more violent 
than Liebig Elsewhere Draper says with justice 
that Bacon s chief admirers have been persons of 
a hterary turn who have an idea that scientific 
discoveries are accomplished by a mechanico 
mental operation Fmally we may quote Sir 
Oliver Lodge the kindhest and moat courteous of 
men whose verdict is that on the sohd progress of 
science he may be said to have had little or no 
effect 

Bacon had a purely utilitarian view of science 
saying that the real and legitimate good of the 
sciences is the endowment of human life with new 
mventions and order To him is often attributed 
the adoption of the experimental method as 
diatmguished from the speculative method of 
Anstotle and he himself is contmually boastmg 
that he brings a new method to the overthrow of 
Anstotle but his whole termmology is scholastic 
with its sensible quahties matter and form and 
he totally lacks any feelmg for the methods by 
which science has been advanced He was a 
stranger to quantitative work and he had an 
aversion from the method of the working hypo 
thesis to which science actually owes its advances 
One instance of this is his condemnation of the 
Copemican system which ho holds to bo the 
speculations of one who cares not what fictions he 
mtroduces into nature provided his calculations 
answer 

It IS characteristic of Bacon that while con 
tmually laymg stress on his own work as a fore 
runner and of his importance as tnstaunUor arhum 
he totally ignores the pioneering scientific work of 
hiB great contemporanes He says nothmg of 
Galileo although it is quite clear from a letter of 
Sir Tobie Matthews which we possess that the 
work had been brought to his notice He derides 
Gilbert and when he himself discusses the magnet 
he ignores the repulsion between like poles Kepler 
and Harvey made no impression upon him 
although as we have seen he was m close personal 
toueh with the latter In short he could not 
recognise real scientific advances when he saw them 

In spite of Bacons attack on Anstotle his 
outlook was reaDy Aristotelian He says for 
example that we must mvestigate what bodies 
are light what heavy and what neither light nor 
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heavy His whole treatment of motion is spun 
from his own mmd m the Aristotelian tradition 
He lays down for example m the Novum 
Organum that there are nmeteen different kmds 
of motion which he descnbes at length m the 
spmt of the Middle Ages rather than that of 
science as we understand it Of the last kmd of 
motion for example he says let the nmeteenth 
and last motion ie one which can scarcely be 
termed a motion and yet is one and which we 
may call the motion of repose or of abhorrence of 
motion It IS by this motion that the earth stands 
by Its own weight It is owmg to the same 
tendency that all bodies of considerable density 
abhor motion and their only tendency is not to 
move which nature they preserve although excited 
and urged m a variety of ways to motion 

For a general description of Bacon a method we 
will so as to avoid any appearance of prejudice 
adopt that of his worshipper Macaulay Make as 
large a list as possible of those bodies m which 
however widely they differ from each other m 
appearance we perceive heat and as large a bst 
as possible of those which while they bear a 
general resemblance to hot bodies are nevertheless 
not hot Observe the different degrees of heat ui 
different hot bodies and then if there be some 
thmg which is found m all hot bodies and of which 
the mcrease or dumnution is always accompanied 
by an mcrease or dimmution of heat we may 
hope that we have really discovered the object of 
our search We will only add that among the 
hot bodies which he classifies are horse dung and 
pepper 

The collection of the material Bacon was 
prepared to delegate to any journeyman The 
man of science was then to go through this material 
m a meohamcal way aooordmg to the prescribed 
rules and so make great discoveries I hold that 
wo can without unfaumess say that he worked 
out elaborate and impossible schemes for mvesti 
gating phenomena of no importance On the 
other hand it is mdisputable that he was often 
cited with admiration by some of the great 
experimenters who founded the Royal Society and 
held up as the man who fought for the experimental 
method He appears for example m the frontis* 
piece designed by John Evelyn and etched by 
Wenoeslas Hollar for Spratts History of the 
Royal Society which published m 1667 is really 
a history of the foundation and objects of the 
Royal Society Robert Boyle in particular 
always speaks of him with the highest praise 
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even though he points out that Bacon s deter 
mmation of the specific gravity of quicksilver is 
somewhat incorrect Whereby it appears the 
weight of water to quicksilver is as 1 13i^ 
though our illustrious Vemlam (questionless not 
for want of judgement or care but of exact 
mstruments) makes the proportion be 
tween these two liquors to be greater 
than 1 17 

Newton however never refers to Bacon 
and Hooke certainly very stl lom I 
believe that the respect that some workmg 
men of science in the seventeenth century 
felt for him was due to bis lofty position 
as Lord Chancellor and to the fact that 
he influential and exalte I as he was 
spoke so strongly of the need for the 
experimental method and attacked 
Aristotle That Bacon had no conception 
of the right way of applying the oxperi 
mental method and himself used the 
termmology and almost the method of 
Aristotle is unimportant compared with 
the fact that be contmually sj oke of the 
need for a new method which sliiild 
handle observed properties Again in the 
New Atlantis Bacon desenbes Solomon s 
House dedicated to the study of the 
Works and Creatures of (3od which was 
his scheme of a great institution for 
experimental research A foundation of 
this lund was the dream of the men who 
did most to found the Royal Society 
and Bacon s fiction of a munificently 
endowed college for scientific research 
was one that set him high in the esteem 
of the enthusiasts of the new leammg 

Ren6e Descartes offered a mechamcal 
explanation of the universe evolved by 
him from a philosophical theory of first 
causes His system had a far reachmg 
mfluence Its ready acceptance was no 
doubt due to the way m which he explamed 
all phenomena m general and pictonal terms which 
oould be followed without any mathematical 
discipline for great as were Descartes s mathema 
tical powers his mechanism of the umverse was 
purely quantitative In spite of the overthrow of 
the system by Newton m 1687 his mfluence 
oontmued far beyond thh end of the seventeenth 
century, especially in France where great con 
troversies between Cartesians and Newtonians 
took place round about 1736 


Descartes set out m the Aristotelian spirit to 
build up his scheme from first causes and he 
criticizes Galdco for ignonng such causes saymg 
that by domg so he had built without foundation 
Descartes assumed extension as the essential 
property of matter as there could bo no extension 


without matter there oould be no vacuum 
Motion of matter was only possible if something 
material occupied the space vacated by the moving 
body It was from arguments of this kmd that 
Descartes evolved his vortioes m which matter 
moved m closed paths He distinguished three 
kmds of matter The original kmd called mto 
bemg by the Creator consisted of medram sued 
particles which firom his frindamental ideas 
cannot have been spherical but must have filled 
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all apace without mteretioea These particles, 
when rubbed down by their continual motion, 
constituted his second kmd of particles, or 
heavenly matter The dust rubbed off from them 
constituted the first kmd of matter Some of these 
particles forced through the mterstioes of the 
particles of the second kmd became spiral and 
matted together to form the third kmd of particles 
The lummous sun and stars were formed of the 
first kmd of matter, the heavens of the second and 
the crust of the earth and planets were formed of 
the third kmd of particle 
The heavenly vortiees (Fig 3) themselves 
consisted of ciroubtiona of particles of the second 
kmd, earned roimd by the rotation of the central 
bodies The planets were earned round by 


the sun’s vortex Descartes develops his system 
m great detail, makmg it account for the forma- 
tion of the earth, with its mountains due to 
the movements of the cnist (Fig 4) , for the 
phenomena of light and magnetism, m which 
latter connexion he was the first to show magnetic 
Imes of force by means of iron filings , and for 
the motion of the heavenly bodies, moludmg the 
comets, although the latter gave him particular 
difBoulty The whole of his heavenly mechamos 
IS purely descnptive he gives the particles of his 
vortices any velocities and properties that he likes, 
and he makes no attempt, for example to express 
quantitative laws, such as Kepler’s laws, m terms 
of his fundamental conceptions 
Nevotheless, Descartes does lay down laws of 
motion, which foreshadow Newton’s laws His 
first law IS practically the Jaw of mertia — every 
body, so far as it can, will persist m its particular 
state, so that what is once m movement will 
always be m movement The second law is that 
every b6dy tends to move ha a straight Ime and 


that bodies which move m a ou-cle always tend 
to move away from the centre of the circle The 
third law dealt with impact 

The Royal Soctkty and Robert Hooke 
Although he dealt with the laws of impact, 
and with the laws of optics, Descartes laid no 
emphasis on experiment He did, however, 
attempt a general synthesis, explammg heavenly 
and terrestrial mechanics m terms of the same 
conceptions, and so made a great advance Des- 
cartes’s life ran from 1696 to 1660 Somewhere 
towards the end of it (the exact tune is not known) 
Guericke earned out his great experiment on the 
formation of a vacuum but Guenoke’s book 
De Vacuo Spatio’ was not published until 1672 
In the meantime Copemican views were 
gainmg strength In 1638 for example, 
John Wilkins published a stout defence 
of the Ciopemican system John Wilkms 
18 a figure of groat importance for English 
science although he earned out no onginal 
work for ho was instrumental m the 
formation of the Royal Society, the 
foundation of which, with the other great 
European academies, the Acad^mie Royale 
des Sciences and the Aooademia del 
Cunento, gave an immense impulse to the 
experimental method 
It was m 1646 that Wilkms began to 
have m ins rooms those gathermgs of 
natural philosophers which formed tho begmnings 
of the Royal Society We have not leisure to trace 
the history of these meetings nor the relative parts 
played by Oxford and London Suffice it to say 
that the Royal Society was founded m 1662, with 
Wilkms as the first secretary, and numbered among 
its ongmal members Seth Ward, Robert Boyle 
Sir William Petty, Lord Brounoker Robert Hooke, 
John Wallis, Francis WiUughby and Sir Ohnstopher 
Wren, as well as Ohnstian Huygens 
The foundation of the Royal Society was 
followed by a burst of scientific discovery, 
m which Robert Hooke played a great part 
Robert Hooke, physically insignificant, crooked 
and weakly, was one of the greatest mechamcal 
gemuses that the world has seen Pepys wrote 
of him “who IS the most, and promises the least, 
of any man m the world that ever I saw” He 
lacked Newton’s gigantic mathematical powers 
and searching analysis, but he had a wonderful 
instmot for scientiflo truth, and an extrawdinary 
fertility of invention One or two q^uotations firom 
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hi8 Attempt to prove the motion of the earth 
published m 1674 may give a taste of his quahty 
In this treatise he descnbes among other things 
a very careful attempt which ho made to measure 
the parallax due to the earth s motion with 
reference to the fixed stars and he correctly 
attributes his negative result to the distances of 
these stars saymg 

To me mdeed the Univirse seems to be vastly 
bigger then tis hitherto asserted by any Writer 
when I consider the many difformg magnitudes 
of the fixt Stars and the contmual mcreaso of 
their number accordmg as they are looked after 
with better and longer Telescopes And could we 
certainly determmo and measure their Diameters 
and distmguish what part of their appearing magni 
tude were to be attnbuted to their bulk and what 
to their bnghtnees I am apt to believe we should 
make another distnbution of their magmtudes 
then what is already made by Ptokmy Ttcho 
Kepler Bayer Clamus Qnenbergerus Piff 
Heoeliua and others 

At the end of the treatise Hooke quotes three 
suppositions upon which he says the system of 
the world should be founded 

hirst That all Coelestial Bodies whatsoever 
have an attraction or gravitating power towards 
their own Centers whereby they attract not only 
their own parts and keep them from ilymg from 
them as wo may observe the Earth to do but 
that they do also attract all the other Coelestial 
Bodies that are within the sphere of their activity 
The second supposition is this That all 
bodies whatsoever that are put mto a direct and 
simple motion will so continue to move forward 
ui a streight Ime till they are by some other 
effectual powers deflected and bent mto a Motion 
describing a Circle EUipsis or some other com 
pounded Curve Lme The thmd supposition is 
That their attractive powers arc so much the 
more powerful m operating by how much the 
nearer the body wrought upon is to their own 
Centers Now what these several degrees are I 
have not yet experimentally verified but it is a 
notion which if f^y prosecuted as it ought to 
bo will mightily assist the Astronomer to reduce 
all the Gcelestial Motions to a certam rule which 
I doubt will never be done true without it 

Before saymg anythmg further about the part 
that Hooke played as a forerunner of Newton we 
will briefly refer to some of his performances m 
other fields He was the first man to make a really 
successful compound microscope and with it made 
numerous discoveries iheludmg that of cells m 
plants which he was the first to name In con 
nexion wifb his work on springs he enunciated 
Hooke’s law, and he discovered the balance wheel 


of watches which probably Huygens discovered 
independently — the matter is disputed He m 
vented a grt ip of meteorological instruments — a 
hygrometer an anemometer a self registermg 
thermometer and a self registermg ram gauge 
In astronomy he devised the first clock driven 
telescope (Fig 5) and the first circle dividing 
miehine which Ramsdon afterwards perfected 
and ho insisted upt n the importance of telescopic 
sights in this connexion explaining and measurmg 
the resolvmg power of the eye He was the first 
to carry out systematic experiments on the colours 
of thin plates and he mventod an early form of 
Savarts wheel to bo used as a siren His geo 
logical work especially that on fossils is funda 
mental Many other instances could bo given of 
his fertile genius 

Retunung to thr laws of celestial motion m 
1679 Hooke who was then secretary of the Royal 
bocuty wrote to Newton to ask him for a paper 
to be read before the Society Newton rephed 
with a letter concommg the place where a fallmg 
body would hit the surface of the earth pomtmg 
out that owing to the m tion of the earth it would 
fall east of the perpendicular He also stated that 
the path should be a portion of a spiral terminating 
at the centre of the earth Coramentmg on this 
letter Hooke said that Newton was in error the 
path would be an eccentrical clhptoid supposmg 
no resistance of the medium but supposmg a 
resistance it would be an eccentric oUipti spiral 
the fall of the body would not be perfectly 
east as Mr N« wton supposed but to the south 
east and more to the south than the east What 
Hooke meant by an ecct ntncal elbptoid wo can 
only conjecture Probably he meant a curve some 
thmg like an ellipse with the attractmg pomt away 
from the centre his oxtraordmary physical 
mstmet may well have been sufiBcient to assure 
him of this without his bemg able to prove that 
it was an elhpse Hooke s criticisms were sub 
stantially correct as Newton realized and to be 
caught m error imtated Newton m the highest 
degree In his reply Newton admitted that the 
body would fall to the south and that if gravity 
be supposed imiform it will not descend m the 
spiral to the very centre but circulate with an 
altematmg ascent and descent made by its ew 
cerUnfuga and gravity alternately overbalancing 
one another 

It IS clear fiom this and the rest of the reply 
that Newton had not yet attamed his later olanty 
on the problem of gravitation There is little 
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doubt that this correspondence revived his interest 
in the problem, which, as wo shall see, had been 
very keen some thirteen years earlier The bitter- 
ness between Newton and Hooke, which continued 
until Hooke’s death, was a sad feature of the lives 
of two great men, both wholeheartedly devoted to 
scientific truth It seems certam that by the mter- 
cession of tactful friends it might have lieen much 
dimmished, if not entirely removed Unfortu- 
nately, it was exacerbated by Oldenburg, long the 
secretary of the Royal Society, who missoil no 
opportunity of ombittormg the relationship 


stated with the greatest clarity the attitude which 
has dominated physics from his time until the 
present day, with possibly one or two very recent 
exceptions This attitude we cannot express 
better than m his own wonls, 

“Hitherto I have not been able to discover the 
cause of those properties of gravity from phe- 
nomena, and I frame no hypotheses, hypotheses 
non jingo , for whatever is not deduced from the 
phenomena is to be called an hypothesis , and 
hypotheses, whether metaphysical or physical, 
whether of occult quabties or mechanical, have 
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Isaac Newton: Laws and Hypotheses 
There is general agreement that Newton is the 
greatest scientific mmd that the world has known. 
He produced that body of mechanics, founded on 
a few precise laws — the three laws of motion and 
the inverse square law of gravitation — which, in 
its essence, is still sufficient to cover the whole 
body of celestial and terrestrial mechanics of 
macroscopic bodies moving with velocities small 
compared with that of light He founded the 
science of mathematical physios, and was, in 
addition, an experimenter of the very highest 
order, as his “Optioks” and, for example, hisexperi- 
ments with pendulums suffice to show He also 


no place m' experimental philosophy. In this 
philosophy particular prop^itions are inferred 
from the phenomena, and afterwards rendered 
general by induction Thus it was that the im- 
penetrability, the mobility, and the impulsive 
force of bodies, and the laws of motion and of 
gravitation, were discovered To us it is enough 
that gravity does really exist, and act aocordi^ 
to the laws which we have explained, and abund- 
antly serves to account for all the motions of the 
celestial bodies, and of our sea ” 

His attitude here expressed is in direct contra- 
diction to that of Descartes, who made hypotheses 
as a result of pure reflection and f^m these 
hypotheses constructed the world. 
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The history of Newton’s theory of gravity begins 
at Woolsthorpe, where he was in 1685-66 to avoid 
the plague His own account of this period was 
written in 1714, and his recollections may have 
been coloured by what had happened in the 
mtervenmg period, but his words are of such 
mterest that I cannot refram from giving them . 

“In the same year (1666) I began to think of 
gravity extending to the orb of the moon, an<l 
havmg found out how to estimate the force with 
which a globe revolvmg within a sphere presses 
the surface of the sphere, from Kepler’s Rule of 
the penodical times of the planets bemg m a 
sesquialtcrate proportion of their distances from 
the centres of their orbs I deduced that the forces 
which keep the planets m their orbs must [be] 
reciprocally as the squares of their distaiices from 
the centres about wluch they revolve and 
thereby compared the force requisite to keep the 
moon m her orb with the force of gravity at the 
surface of the earth, and found them answer pretty 
nearly All this was m the two plague years of 
1666 and 1666, for m those days I was m the 
prime of my ago for invention, and minded 
mathematics and philosophy more than at any 
time 8mc*e ’’ 

The extraordmary thing is that, at the tune, 
Newton published nothing on the subject — extra- 
ordmary, perhaps, but less extraordinary with 
Newton than with any other man, because he 
always had to be urged to publication, largely, I 
think, because of his horror of controversy The 
generally accepted story is that, owing to a dis- 
crepancy of some 16 per cent, due to his takmg 
an mcorrect radius of the earth then current, 
Newton put the work aside, beuig dissatisfied with 
this degree of accuracy This does not, however, 
seem likely nobody better than N<>wtoii could 
estimate what degree of precision was likely to 
have been attamed in a given measurement We 
must remember the hypotheses on which the 
calculation is based, namely, that the gravitational 
effect of the earth extends to the moon, fallmg 
off inversely as the square of the distance, and 
that the gravitational acceleration at the surface 
of the earth is only another manifestation of the 
earth’s attraction. It is clear that when we are 
considering the moon it does not much matter 
at what particular pomt of the earth we consider 
the earth’s mass to be concentrated, but when 
we are considering the surface acceleration this 
point is of the greatest importance. It is far from 
bemg obvious that the gravitational force at the 
surface of a sphere, each small part of which is 
exerting a force proportional to its mass and in- 
versely proportional to the square of the distance. 


is the same as it would be if the whole of the mass of 
the sphere were concentrated at its centre Until 
this has been proved the whole calculation is un- 
satisfactory”, especially to a mmd so acute and so 
scientifically honest as that of Newton He would 
see at once that criticism could fasten on this 
pomt, and it seems far more likely that he put 
aside the work on account of his mability to answer 
such criticism than on account of the discrepancy 
to which his silence is usually attributed 

By 1686 Newton had succeeded in proving that 
the gravitational attraction of a spherical shell of 
uniform density on an external pomt is the same 
as it would be if the mass were concentrated at 
the centre There was another point of difficulty 
it was by no means clear a priori that the gravita- 
tional attraction was proportional to the motional 
inertia of a body, or that the ratio of the two 
was the same for all bodies This pomt Newton 
settled by his famous experiments of the hollow 
pendulum earned out with enclosures of equal 
masses of very different substances —metals, glass, 
sand, salt, wood, wheat 

The incident of 1679, to which we have referred, 
brought Newton back to the problem of the orbit 
of a particle m a central gravitational field In 
January 1683/4, Edmond Halley had a talk 
with Christopher Wren and Hooke on this problem 
All three, apparently, tended towards the belief 
that celestial mechanics could be explamed on the 
inverse square law of attraction, and Hooke de- 
clared that he was able to demonstrate this 
mathematically Wren said that ho would give 
a prize of “a book of 408 ” to either of the others 
who could, m fact, bring a convmcmg demon- 
stration It 18 qmte clear that Hooke never did 
so, and equally clear that he was incapable of 
such a mathematical feat In August 1684, Halley, 
lH»mg at Cambridge, asked Newton what would 
be the curve desciibed by a planet m an inverse 
square field of force and Newton immediately 
answered. “An ellipse’’, and, m reply to an amazed 
inqumy, said that he had calculated it Later he 
produced the proof 

There is no space here to discuss how Halley 
instigated Newton to wnte the “Pnnoipia”, saw 
the work through the press, and, although not a 
rich man, bore the charges It is pleasant to reflect 
that he probably got his money back, as the work 
sold very quickly. As a minor historioal mystery 
there seems no certainty at what price it was 
sold . More says probably for ten or twelve 
shillings a copy. 
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The spirit of the Pnnoipia may be said to bo 
summarized m the first sentence of the Optioks 
My design m this Book is not to explam the Pro 
perties of Light by Hypotheses but to propose 
and prove them by Reason and Experiments 
The book is astomshmgly nch m matter funda 
mental to mathematical physics contauung for 
example the foundations of the theory of sound 
and of hydrodynamics Ihe treatment of Des 
cartes s theory of vortices is typical Newton pomts 
out that it IS impossible on Descartes s theory 
to give a quantitative explanation of celestial 
mechanics m particular to deduce Keplers laws 
In order to drag the planets round the Stud matter 
of the vortices must behave m a viscous manner 
Newton does not actually use the phrase viscous 
hquid but he lays down the fundamental be 
haviour of such liquids in the followmg hypo 
thesis the resistance ansmg from the want of 
lubncity m the paths of a fluid is other thmgs 
bemg equal proportional to the velocity with 
which the parts are separated from one another 
that IB the shear in a viscous fluid is proportional 
to the velocity gradient From this he deduces 
that the penodic times of the paths of a fluid 
sirroundmg a revolving sphere are proportional 
to the squares of the distances from the centre 
of the sphere He further points out fundamental 
difficulties m the vortex hypothesis m connexion 
with the motions at perihelion He does not 
discuss the adequacy of the vortex hypothesis m 
general terms but demonstrates clearly that the 
hypothesis could not account for the observed laws 
of planetary motion The situation remmds us of 
the fate of the mneteenth century ether of space 
which gave the same kmd of easily grasped picture 
as did the vortices but which had to be abandoned 
because it would not give the quantitative results 
required by the Michelson Morley experiment 
Newton s attitude towards the question of the 
nature of gravitational force is typical of the 
man Richard Bentley pressed him strongly to 
declare himself on this pomt and we possess the 
letters which passed on both sides Two passages 
may be cited as of particular mterest mcidentaUy 
m the Royal Institution copy of Horsley s New 
ton these passages are marked m pencil and m 
each case we have the note at the side m Dr 
Bence Jones s handwriting Mr Faraday s marks 
Newton says 


You sometimes speak of gravity as essential 
and mherent to matter Pray do not asonbe 
that notion to me for the cause of gravity 
IS what I do not pretend to know and 
therefore would take some tune to consider it 
and agam It is mconceivable that manimate 
brute matter should without the mediation of 
somethmg else which is not material operate 
upon and affect other matter without mutual 
contact as it must do if gravitation m the sense 
of Epicurus be essential and mherent m it And 
this IS one reason why I desired you woidd not 
asonbe mnate gravity to me That gravity should 
bo innate inherent and essential to matter so that 
one body may act upon another at a distance 
through a vacuum without the meditation of any 
thmg else by and through which their action and 
force may be conveyed ^m one to another is to 
me so great an absurdity that I believe no man 
who has m philosophical matters a competent 
faculty of thmking can ever fall into it Gravity 
must be caused by an agent aotmg constantly 
aocordmg to certain laws but whether this agent 
be material or immaterial I have left to the con 
sideration of my readers 

This completes the particular story which I have 
tried to tell What Newton ignores is what Aristotle 
and Descartes tried to start with 

I have endeavoured to show how withm a 
century the method of constructing Nature by 
reasomng more or less logically from accepted 
phdosophical ideas was replaced by the method 
of appcalmg to Nature by experiment and adopt 
mg only such laws as were m quantitative agree 
raent with the results of experiment I have tned 
to pomt out how the search m the mmd for first 
causes gave way to a search m Nature for observ 
able order and regularity coupled with a dis 
mclmation to speculate beyond the facts In a 
recent Friday Evenmg Discourse at the Royal 
Institution Prof Dingle spoke of a return to the 
Aristotelian method which he detected and de 
precated m the wntmgs of one or two of our great 
contemporaries m science Whats to come is 
still unsure — it may be that a new spirit m science 
IS being bom just as it may be that future ages 
will envy us for having been contemporary with 
the creation of Mr T S Shots austere poems 
and Mr Epstem s mighty monohths Be the 
future however what it may it is the spirit of 
Newton that has guided us hitherto and that is 
the legitimate father of the work of a Faraday 
a Rutherford and a Bragg 
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sponte oiroa OiBsam nascentium which gained for 
him a considerable reputation The knowledge he 
showed of cryptogams mduced William Sherard to 
persuade him to come to England mainly to help 
with the ‘ Pmex” he had undertaken on Toumofort’s 
advice When Sherard died he left an endowment 
to found a chair of boUuiy at Oxford stipulating that 
Dillemus should be its first occupant Ihe drawings 
now received cover the whole jxiriod of Oillenius s 
activities, and molude a sot of copies from published 
works apparently masie in his student days , the 
coloured figures of the fungi described in the Giessen 
catalogue , drawmgs of garden plants from Giessen , 
those in the third edition of Ray s Synopisis (which 
Dillemus edited) and many prepared and not used 
plants found on a Welsh tour m 1726 , about 200 
of plants growing in the Oxford Botanic Garden, 
1744-46 , Junci and Gramma Most of the 
material which Vmes and Druco mention m ‘ The 
Dillenian Herbarium (1007) us havmg passed into 
the hands of Prof Humphrey Sibthorp and eventually 
disappieanng and being no doubt irrevocably lost ’ 
has thus come to light The drawmgs show that 
Dillemus ranks much higher as a botanical artist than 
was generally thought It would be highly satisfactory 
if the numerous letters received by Dillemus from 
botanical correspxmdenta could be similarly retrieved 

Astrophysical Monographs 

A VALtrABi.B new series of monographs on astro 
physical subjects is being planned by the University 
of Chicago Press under the auspices of the A*lro 
phynoal Journal, the editorial board of this journal 
serving m a similar capacity for the new senes 
Each monograph aims at bemg an exhaustive, com 
prehensive summary of a limited field written by 
an authonty on the subject, and the whole should 
form a growing library of great use to astronomers and 
advanced students In the first monograph ( The 
Distnbution of the Stars m Sjiace" Sup Roy 8vo 
Pp XV14-124 Chicago University of Chicago 
Press , London Cambridge Umversity Press, 1937 
11s 6d net). Prof B J Bok deals with stellar 
statistics and galactic structure, dividing his subject 
mto three sections — ^the methods of analysis, the data 
of observation, and problems of galactic structure 
In the first section a fuller treatment of the esrber 
mathematical methods, especially those developed by 
Chwlier and others, would have been welcomed by 
many if the space had been available, but the 
necessary condMisation has not unpaired either the 
general sequence or clarity of this very readable 
mathematical section It has had also the advantage 
of allowing more complete and critical accounts of 
modem numencal methods of analysis and their 
application to determining the distance and absorbing 
power of a daric nebula The second section gives a 
usefbl aummaiy of the relevant data of observation, 
and mduates where the need for further observations 
ansee, while the last ^tion deals with general 
problems of galactic structure of a more or lees 
controversial nature Although his own views an 
ftedy eziireased, the author succeeds m giving an 
l°9artial and stimulating account of the subject, 


together with some tentative conclusions suggested 
as working hyjiotheses to encourage further obeerva 
tional studies 

History of Chemistry 

Wk have received a pamphlet by Prof E Pietsoh, 
editor m oliief of Qmdxna Handbuch der anorganxachen 
Ohemte, which is entitled Sinn imd Aufgabe der 
Geschiohto der Chemie This is published by Vorlag 
Chemie, Beilin, price 1 mark Prof Pietsoh shows 
ui a very convincing way the great utility of a 
study of the history of chemistry m the education 
of joung chemists He deals with the subject m its 
cultural asj ects and makes clear how such a study 
can do much to remove the dangers of over speoializa 
tion now threatening chemists m the enormous 
development of minute detail which is ocournng m 
the science He also shows that a knowledge of past 
problems can lead to a great economy of time and 
effort, since m many cases largo amounts of tune and 
trouble have boon expended on matters which have 
been fully dealt with before but forgotten A know 
ledge of the liistory of appLed chemistry also has a 
distinct commercial value, examples of which are 
given 1 he text moludos a very brief but surprismgly 
complete sketcli of the history of chemistry taken as 
a whole, with its gp-oat periods of development The 
pamphlet is oliaractenzed by a maturity and a 
philosophical outlook which rocommind it to all 
thoughtful students of science , and to chemists m 
particular it should prove stimulatuig and suggestive 

Midland Naturalists’ Union 

RBPJUI.8BNTA1IVE8 of natural liistory societies in 
the Midlands mooting in the rooms of the Birmingham 
Natural History and Philosophical Society on June 
18 unanimously decided to form a Midland Natural 
ists Union, membership of which is open to natural 
history archeological and similar societies m the 
counties of Monmouth, Hereford, Worcester, War 
wick Leicester Rutland, Nottingham and Lincoln 
It 18 mtended to organue an aimual congress, several 
field meetings and in larger towns, a number of 
lectures during the winter months A list of leotureis 
willing to visit societies, a panel of referees for 
specimens and information m the various groups of 
plants and animals and other branches of natural 
history and archeeology and a system of lantern slide 
exchange among members, are also being organized 
It IS felt that the Union will facilitate co operative 
work among tho societies as well as bring workers 
mto touch with ithers m their own branches of the 
subject Further information may be obtamed from 
tho honorary secretary, G Brian Hindle, 66 Newhall 
Street, Birminghcm 

“Dechema” 

Thk annual meeting of the “Deohema” held m 
Berlin at the end of April was attended by about 600 
people, a testimony both to the interest attached to 
chemical engmeenng subjects and to the organising 
energy of iL, director, Dr Bretsohneider Three 
reports dealt with st and a r d iz ation, one having 
relation to teohmeal terms, another to drawings and 
a third to oorroeion tiom the pomt of view of rendering 
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measuretnents of oorroaion mode m difTerent labora 
toriea comparable At the Borne Conference of 
Chemistry it was agreed that certain questions of 
chemical standardization should be discussed mter 
nationally A further subject was the possible 
methods of testing chemical apparatus, which is 
notably subject to rapid we€mng, without destroying 
it as 18 usual m engmeenng practice with test pieces 
A second lecture on corrosion dealt with recent 
efforts to make metal vessels stand up to hydro 
chloric aoid , this is one of the outstanding problems 
of the chemical mdustry 

Dismissals of Scientiats m Vienna 

In addition to the soientiho workers named m the 
letter under this title m Naturb of June 18, p 1101, 
Miss Margaret Oardmer has received the following 
further list of dismissals University of Vienna 
Prof Emil Dittler, mmeralogist , Prof Arnold Dung, 
physiologist , Prof Kasimir Graff, astronomer 
Prof Friedrich Kottler, physicist , Prof Karl 
Monger, mathematician , Prof Hans Leitmeier, 
mmeralogist , Prof Hans Przibram zoologist , 
Techmoal High bchool Prof Alfona Klemenc, 
chemist , Prof Wolfgang Johannes Muller, chemist 

Conference on Elasticity and Plasticity 

A CONFBBBNCB on ‘ Elasticity and Plasticity will 
be held under the auspices of the Institute of Physics 
(Manchester and District Branch) in the Physios 
Department of the University of Mmioheeter on 
July 4-6 On July 4 the openmg lecture by Prof 
G I Taylor will taka the form of a general theoretical 
survey, and will be followed by lectures on the elastic 
properties of metals by Dr B W Bailey, and on 
the plastic properties of single crystals by Prof 
E N da C Andrade On July 5, lectures will bo 
given by Dr F T Peirce on the elastic properties of 
fibres, by Dr J B Spoakman on the elastic properties 
of wool, and by Dr W G Woarmouth on the elastic 
and plastic properties of synthetic resins Each 
lecture will be followed by discussion Visitors will 
be welcome Further particulars may be obtamed 
from the Honorary Secretary of the Branch, Dr 
W H Taylor, Physios Department, College of 
Technology, Manchester, 1 

Royal Samtary Institute 

Thb Health Congress of the Boyal Samtary 
Institute will be held at Portsmouth under tiM 
presidency of the Earl of Beesborough on July 1 1-16, 
when the following subjeots among others will be 
discussed the future of the general hospital, the 
defects foxmd m school entrants and the steps to be 
taken before entering school life, behaviour and 
nervous diseases m children, food manufacturers 
oontnbutions to pubho health, the Food and Drugs 
Act 1987, meat and food inspection and air raid 
precautions The Health Exhibition arranged in 
connexion with the Congress will include foods, 
sanitary appliances, and exhibits illustrating mum 
action and hygiene m the home Further 
information can be obtained from the Secretary of the 
Institute, 90 Buckingham Palace Road, London, 8 W 1. 


Announcements 

Thb Committee of the Privy Council for the 
Organisation and Development of Agricultural 
Besearoh has appointed the Earl of Badnor, lord 
warden of the Stanneries, chairman of the Lawes 
Agricultural Trust, and a member of the Council of 
the Boyal Agricultural Society of England, and (after 
consultation with the president of the Boyal Society) 
Sir Joseph Barcroft, ementus professor of physiology 
m the University of Cambridge, and formerly Ful 
lenan professor of physiology m the Boyal Institution, 
to be members of the Agricultural Bmearoh Gounod 
m succession to Lord Biohatd Cavendish and Sir 
Frederick Gowland Hopkins Sir Thomas Middleton 
18 succeeding Lord Bichard Cavendish as chairman 
of tho Council 

Phof Max Planck of Berlin, who is an honorary 
fellow of the Boyal Society of Edinburgh was the 
guest at a dinner held in his honour in the rooms of 
the Society on June 23 The president, Sir D’Arcy 
Wentworth Thompson, was m the chair 

Dr W H Qbobob, lecturer m physios at Univer 
sity College, Southampton has be^ appointed head 
of the Department of Physics at Chelsea Polytechnic, 
m succession to Dr L I^wnds, who is retiring after 
thirty seven years service 

Da C E Ford, demonstrator in botany. Kings 
College University of London has been appomted 
geneticist to the Government Bubber Research 
Scheme, Ceylon 

Colonel Cboil Birt, late I A M S , who died on 
March 18, left estate of the gross value of about 
£36 000 He bequeathed all his property, subject to 
life interest to the Library Endowment Fund of the 
Boyal Society of Medicine m appreciation of the 
services which the library renders to fellows 

The Selbome Society lias started a fund for a 
memorial to tho late Lord Leigh, who, during the 
ton years that he was president of its section which 
arranges visits to people and places of interest, took 
an active part in the work of the Society Mrs E M 
Richardson Bice, who mtroduoed Lord Leigh to the 
Selbome Society in the year 1926, has consented to 
reoeive oontnbutions at 67 Eardley Cresoent, Earl s 
Court, 8 W 6 

Psor Hbinbioh Gins, director of the Robert 
Koch Institute for Infectious Diseases of Berlin, has 
been elected an honorary member of the Bulgarian 
Postgraduate Institute of Vetennaiy Surgeons 

An mtemational ooutse m leprosy will be held on 
July 18-Septamber 17 at the Institute of Slalanology 
m Borne The lectures, which are mtended for foreign 
medical men, will be dehvered m Frenoh. Further 
mforxnstion oan be obtained ftnm the director of the 
Institute, Prof O Bastianelh, Poholuuoo Umberto 
1, Boma. 
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Letters to the Editor 

The Editor does net hold himeelf reepontible for optnione expreeeed by hie correepondente 
He oannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of NaTCBS Ho notice is taken of anonymous communications 
Notes on porNTs is bomb of this wehk’s letters appear on p 40 
Correspondents are invited to attach sihilar summaries to their communioations 


Optical and X-Ray Examination and Direct Measure- 
ment of Built-up Protem Films 

Blodgett, Langmuir and co workers* have de 
scribed how piles of protem monolayers may be built 
up on a chromium plated metal slide by successive 
vertical movements of the latter through a monolaj er 
spread on a liquid substrate Followuig this technique, 
we have built up from rocrystallized egg albumin at 
its isoelectric pomt films romposed of up to 1,764 
monolayers 

Our first apparatus was operated by hand, but a 
later design, which will be described in detail else 
where, was automatic and enclosed, the film bemg 
dried for four mmutes m a stream of nitrogen after 
each upward movement 

X ray examination of even the thickest films »n situ 
gave only disappomting results, because of the over 
whelmmg effect of refiections from the metal slide 
itself , but fortunately it was found that the thicker 
films could be stripped off, and the way was at once 
oponed up to a variety of experiments 

The first observation of significance was that the 
films tend to tear parallel to the direction m which 
the slide was moved through the liquid surface The 
next was that, unlike built up films of barium 
stearate for exeunple', they are birefnngent when 
viewed perpendiouJar to the surface, and the slow 
vibration is also parallel to the direction of movement 
of the shde The most sinking discovery, however, 
was that our first thicker films show numerous boat 
shaped holes — ^presumably negative taotoids — again 
all pomting parallel to the direction of movement of 
the slide, and framed by regions of much higher 
birefringence still The acoompanymg illustration is a 
photomicrograph between crossed nicols of a stripped 
film of 1,764 monolayers at 46° to the extinction 
position The birefringence of tho mtact film 
approaches that of wool, while m the immediate 
neighbourhood of the holes it is at least os high as 
that of natural silk {0 06)* This prelimmary optical 
examination mdicates also that the fastest vibration 
lies m the plane of the film, and the intermediate 
vibration lies perpendicular to the film 

The most perfect film, of 1,460 monolayers, was 
built up with the improved apparatus Its optical 
properties were similar, but the boat shaped holes 
were absent. Jn oompensation, though, it offered a 
piece of evidetme perhaps even more oonvmomg than 
that of the tMtOKls— A fringe of delioate, but very 
real, fibres, onoe more parallel to the direction of 
movement I 

By dmt of repeated folding, stripped nbbons of 
film were formed mto flat, correctly oriented, pads 
w'd photographed by XTays The photographs 
correspond to polypeptide chains lying roughly 
parallel to the direotion of movement of the slide, 
with their side-ehams roughly perpendicular to 
the plane of the film The dried films are obviously 


imperfect in the crvstallographio sense, whatever 
they were at the moment of laying down , and 
they are not composed of ‘globular’ protem, in 
tho sense of the original egg albumm molecule 
The cohesive forces evoked by drying seem to have 
brought about aggregation at the expense of onenta 
tion, as one would rather expect, m view of the foot 
that the mam chains, and still loss the side chains, 
ol successive monolayers will m general neither fit 
nor match Tho simplest description of the X ray 



photographs so far obtamed is that they are analogous 
to those of keratin that has been squeezed laterally 
m steam* , this treatment not only brings about the 
a P tiansfonnalion, but also tends to orient the side 
ohsins perpendicular to the plane of flattening 
Actually, m me of the film photographs show more 
reflections than those of keratm, and there is a 
distinct hope that with better onentation of the mam 
chains it may be found possible to determine the 
ammo acid period 

Two further deduotions deserve speoied emphasis. 
The first is that smee the up and down movement 
of the slide through tho monolayer on the substrate 
has resulted m the deposition of polypeptide chains 
roughly parallel to the direction of movement, we 
have here the familiar process of spinnmg long <^m 
molecules*, and the chains must pre exist on the eutfaoe 
of die substrate there oannot be ^ups closed more 
tightly than can be opened and oriented by the 
movement of the slide The second deduction u that 
smee there is apparently no thickening of the film 
round the negative taotoids comparable with the 
great increase m birefnngenoe, the latter must be due 
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to more perfect parallelism of the chains , and smce 
the enhanced birefrinReaco agrees with that of 
oriented jxilypeptido chains almost devoid of all but 
the shortest side chains, namely, those of natural 
silk, we have a peculiarly satisfying demonstration, 
quite apart from the X ray evidence that the side 
chains do mdeed tend to he perpendicular to the 
plane of the film, as had already been inferred from 
monolayer studies* and from mdependent X ray data* 
Finally, we have succeeded in measurmg the thick 
ness per monolayer by direct mechanical means Our 
first method was to insert the film under one of the 
feet of a small three logged mterferometer*, thus 
altering the angle of an air wedge mcluded between 
two pieces of optically flat glass, the upper piece 
being attached to a balancod metal frame supfiortod 
by the three legs, and the lower forming the actual 
table on which rested the film and the throe feet 
By this meems— and i,/ should bo noticed that no 
optical properties of the film itself aro mvokod — ^we 
have measured the thickness of films composed of 
600, 800, 1,000, l,4"i0 and 1 764 monolayers, re 
spe^ively, and the results all agree m fixing the 
thickness per monolayer at about 0^ A , and not 20 A 
as was first suggested’ The value A agrees well 
with the side oham spacing given not only by the fihns 
under discussion, but also by p proteins m general 
The second method was by way of being a Umr de 
/ores, but it was sufficiently accurate to pomt once 
agam to a thickness per monolayer of about 10 A 
It consisted m measuring the thioknesses of various 
folded pai^ of film with a screw micrometer t Need 
lees to say, the thrill of bemg able for the first time 
to measure the thickness of a protem chain by such 
a means far outweighed the satisfaction derived from 
the more elegant methods 

W T Astbuby 
Floeknob O Beix 

Textde Physios Laboratory, 

UnivetBity of Leeds E Gobteb 

J Van Obmondt 
Hospital for Children s Diseases, 

Leyden 
June 10 

• Yor tbli meunroraeot of tho blrefrlnsenoe of silk and »bo for 
collaboration in oonstmctlng tin small Intoifbromotcr w« ai« In 
debted to Hr H J Woods 
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OSstrogemc Activity of Alkylated Stilboestrola 
In a previous oommunioation* we described the 
oBStrogemo activity of 4 4'-dihydroxy a diethyl 
stilbene (diethylstilboestrol) It was shown that this 
substance was fully oestrogenic m doses of 0 004 mgm 
given subcutaneously dissolved moil, and 0 001 mgm. 

when given by mouth It is thus several tunes more 
potent than oestrone and at least as potent as oes 
trsdiol The following oommunioation is concerned 
With the activity of a senes of compounds m which 
substituents other than the ethyl group are attached 
to the « and ^ carbon atoms The method of testing 
was m ovaneotomiaed rats by the usual toohmque 
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Table 1 mdicates the results m this sense of oom 
pounds and gives the potency of the substances m 
relationship to csetrone In view of the foot that 
maximum activity is represented by diethylstilb 
(Bstrol, a number of esters of this substance have 
been prepared and are bemg tested 

In Table 2 will be foimd the activity of a senes of 
derivatives of dihydroxydiphenylbut^enee Here 
agam the maximum activity is present m 4 4' 
dihydroxy y S diphenyl ^ 8 hexadiene This sub 

stance appears to possess an activity equal to that 
of diethylstilboestrol The correspondence m the 
effects of sulwtituents in the two senes is noteworthy 
and the large effects of relatively small changes may 
be thought to support our view that the middle 
section of the molecule conforms to the castrone 
pattern when the substituents are ethyl or ethyhdene 
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The subetanoes mentioned m Table 2 were prepared 
by dehydration of the appropriate pmacols and the 
new subetituted stilbenes were obtamed by apph 
cations of the methods previously desenbed. 

In the former oommunioation* the niuT>ft of one 
of us (L. O ) was spelt moorreotly. 


Courtauld Institute of 
Biochemistry, 
Mnldlesex Homital, W 1 
Dyson Pemns Laboratory, 
University of Oxford 


E C Dodds. 
L OoimsBo 
W Lawson. 
B. Bobinbon. 


’Doddi, Oolbcts, lAVfoo and Bobln»n, Natcu, Ml, *47 (IMS). 




No 3583 July 2 1938 


NATURE 


35 


Polarograpbc Estimation of Vitamin C 
4.quBOCB solutions of \ itarain C -when olectrolysed 
at the droppmg mercury cathode do nit produce 
any eflFeot on the current voltage curves If however 
to a solution of vitamm C— ^reod from air — a mild 
oxidizing agent, such as cupric chloride silver nitrate 
gold chloride feme chloride or iodine is added a 
[xilarographio wave appears on tho current voltage 
curve at — 1 60 v (from tho lalomel zeri) Ihis 
wave has been shown to bo due to the deposition 
of free hydnons liberated in the solution by tho 
reaction 



As vitamin C is polarc graphically active only in 
tho loduced form the analysis should be carried out 
n absence of air Ii or that purpose 0 5 1 c c of the 
fresh lemon or orange juice is added to 4 c o of the 
phosphate buffer (pH 7) freed from atmospheric 
xygen If tho polarographic curve is recorded 
shortly after mixing good results are obtained even 
in the prcsenc f air 

Fxtractions frtm animal tissues however offer 
diihculties inasmuch as other (onstituents seem to 
hinder tho electrode reaction 

Full details of this investigation will be published 
c Isewherc 

department of Zoology and I KonffEk 

Ilnd Internal fhnic K Wknu 

Charhs I nivcrsily 
Prague May 22 

Mill! r O H and Ila 1 m m r J H /mm Fleetnrhrm Sk- 
71 1 B (1017) 


ascorbic acid lehydroasc rbio acid 

(anhjdnus form) 

This polarographic effect is not specific for vita 
mm C as it may be also caused by the presence of 
other oxidizable compoimds like glutathione r 
cysteine It is remarkable that the oxidized form of 
vitamm C namely the dehydroascorbic acid is not 
electro reducible at the dropping mercury cathode It 
probably changes irreversibly mto a hydrated f< rm 

However a characteristic polarc graphic effect of 
vitamin C is obtained when tho droppmg mercury 
electrode is polarized as anode Then a {x lar igraphic 
wave appears at about + 0 3 v from the potential 
of a reversible hydrogen electrode and is shifted 
according to the pH of the s< lutu n For practical 
purposes it is best to keep tho solution at pH 7 m 
an N/li phosphate buffer solution m which the 
anodic effect of chloride ions or of glutathione does 
not interfere with the position of tho polarographic 
wave of ascorbic acid (set the a< com|)anj mg graph) 
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Anodic wavxs’ dub to vitajh}! C 
CuavB 1 : PuBK iV/16 phosphatb buppeb pH 7 
CuBVBs 2 and 3 0 5 and 1 0 o c orange ji icf 

ADDBI)) TO 4 O 0 BUPPEB SOLUTION CDBVB 4 OS 
c C or 0 01 M ASCORBIC ACID ADDKD TO 4 O c 
BVPPBB SOLtmON 

SBNSlTtVITY or THE OALVAVOMETPR 10 ’ AMP /MM 
1 CM or ABSCISSA - 0 2 VOLT 

We have aeoertamed tha^ vitamm C mav bo 
eetunatod with the usual polarographic sensitivity 
**id aoouraey, like hydroquinone', that is, down to 
oonoentrations of lO"* molar which means 1 y of 
vitaouii 0 m the loo necessary to carry out the 
analysis 


Biological Assay of Vitamin E 

The recent oonrun miiation from Kairei et al * 
makes it mtvitablo that comparisons will soon be 
needed lx t vein the biological activities of various 
substances having the properties of the anti stenlitv 
vitamin In f articular interest is likely to centre 
round the relative potencies of the various toco 
pherols and of synthetic substances The preparation 
in these laboratories of a curve relating dosage and 
response to vitamm F* has enabled us to interpret 
thi results obtained with specimens f highly purified 
tocopherol allophanates and so to contributi some 
evidence as to the relative activities of the « and 
pf rms H matter on wliah the literature contains 
lathcr mdofmite reports 

In accordance with our practice we have compared 
tho mean fertility doses f the substances — that is 
tie <les«s that will tausi td per cent of implanted 
animals to boar live litters During the test all 
conditions are kept as uniform as possible virgin 
animals mly bt mg used and the doses being divided 
mto ten equal pxirtions an 1 adminisb red every day for 
the ten days fillowmg positive mating The table 
below summarizis the results so obtained tho 
hg^iros lor tho mean fertility doses refer to weights 
f tocopherol calculated from the weights of the 
allophnnatos wh eh were carefully hydroly-sed and 
dissolvtd m cod livir ol for feeding to the test 
animals 


• At two lilf mit 1 • 1 el « atlll hlRiiei dow gAVv 100 ptr cent 
fertilltj 

t At ne dose level tests »t swersl lower doses gsve Almost 
c II plete ntcrlUty 

The specimens of tocopherol were both derived 
from wheat germ o ' concentrates The highly 
purified allophanates were prepared by Dr A R 
Todd for whose assistance we are very grateful, 
from crude allophanates supplied by Dr B K. 
Bloimt of the Chemical R^arch Department in 
these laboratories 


Glaxo Laboratories Ltd , A L Bachabaoh 
Greenford, 

Middlesex June 16 

■ Karr r P.Fritische H Rlnglrr B H and Salomon H NaniRll 

1€1 1067 (1088) 

■ BactaaiacI A L Allchomr B CAcm mi Ini ST MO (IMS) 
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ViUnun E Synthesis of a-Tocopherol 
Thb recent announcement by Karrer Fritzsohe 
Bingier and Salomon' roakcR it desirable for us to 
place on record the fact that we have also ayntheeizod 
racemic a tocopherol by a rather simpler method 
namely, direct condensation of phytol with 
cumoqiiinol by heating a mixture of these two 
aubstainoes in prMonoe of a little zmo chloride Thw 
ayntheeis like that of the Swiss workers while it 
confirms the view originally expressed by ouraelvea* 
and by homholz’ that the tooopherols are chroman 
or coumaran derivatives nevertheless fails to dia 
tingiiish between the two types of structure 

Karrer s arguments* m favour of a coumaran 
structure for the synthetic product rest on an assump 
tion that phj tyl bromide will condense with a phenol 
m exactly the same way as allyl bromide This 
assumption soems to us imjiistiflable and it is 
mdoed more probable that condensations of this 
type would lead to chroman structuros when phytol 
derivatives are used Recent degradative evidence 
although inconclusive is on the whole more indicative 
of a chroman structure for the tocophorols* * 

On the synthetic side we have found that 6 
hydroxychromans 6 hydroxyooumarans and a and 
P tocopherol are nearly identical as regards absorption 
spectrum reducing properties and effect of esteri 
flcation on absorption spectrum 
We are at present engaged on the synthesis of the 
tooopherols by unequivocal methods smoe it seems 
that only in this way can a final decision be reached 
as to their structure 

Jf Beroet 

Biochemical Department A Jacob 

Lister Institute A R Todd 

London S W 1 T S Work 

Juno 17 


‘ Natuii I4l 1057 (10J8) 

■ Beiyel 1 sid and Work J Chtm Sof 26S (1938) Borgfl 
Jacob Todd aid Work Natcbs Ml 648(1938) 

* Femholz J Amor them Soe W 700 (1938) 

* Karrer Fritcaohe Riugtor and Sal mon Bila ek m Ada 21 520 

(1938) 

* Dlettcl 0 anther ai 1 Kmte \nlanrru 366 (1938) 


Formation of Hzmolymph Glands in Tumour- 
Bearing Rats 

A CHANGE has been observed in the appearance 
of the lymph glands of rats bearing a Jensen sarcoma, 
the animals being examined usually fifteen to eighteen 
^ys after the subcutaneous inoculation of the tumour 
While the lymph glands of normal rats were found 
to be almost entirely of a light yellowish colour a 
more or lees large number of the lymph glands of 
the tumour bearing rate showed, to a varyin g extent 
and degree a red discoloration The change occurred 
in glands of all regions although unequally and m 
an irregular manner m different animals The size of 
the tumour and the age of the anima l, within the 
given limits, c^peared to have little mfluence 

Microsoopioal examination of these lymph glands 
showed that a conversion mto more or less pro 
nounoed hamolymph glands had taken place The 
normal lymph tissue had to a varyin g extent dis 
appeared Ita place was, m the first instance taken 
by red blood corpuscles, which were more or less 
densely aggregated Among them could be obeerved, 
m most oatoe, a considerable number of particularly 
large, sometimes pigmoited cells, pt^bly the 
desoendants of normal (non lymphoi^io) tissue cells 
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The whole of this Htruotural change is evident from 
a comparison of the accompanying illustrations In 
each 18 illustrated part of a section through a lymph 
gland taken from the left axilla of a female rat (a) 
referring to a normal animal (weight about 170 gm ) 
and (6) to an animal bearing, at the right side a 
sarcoma of more than 50 gm weight (animal weight 
without tumour about 160 gm inoculation fifteen 
days before examination) 



(o) (6) 

STBUOTVaa or a dyicph olano (o) rsoi* a 

NOHMAL BAT (6) nvOM A TCTMOUB BBARINO RAT 
HaIMATOXYLIN— BOSIV (X 120) 

The simplest explanation of the origin of this 
change appears to be that it m due to the action of a 
certam substance produced by the growing tumour 
oell Investigations with the aim of finding out the 
chemical nature of this substance are now m progress 
In this connexion it is of interest to note that a similar 
change was previously observed m the lymph glands 
of rats which hod received a senes of subcutaneous 
injections of a preparation of oaroinogenio tar* 
Further it is important that Clarkson Mayneord and 
Parsons* have obtamed a corresponding result with 
the lymph glands of animals which had b^n irradiated 
with X rays In addition the authors mentioned that a 
derivative of 1 2 5 6 dibenzanthraoone was likewise 
capable of producing the change 

A Lasnitzki 

Cancer Research Department M Lasnitzki 
University of Manchester 
Juno 2 

Lwnltzkl A J Byguru la the preM 
■Clarkaon J R Hameord W V an I Fanona L D y Patk 
and Bart 4S 221 (193S) 


Kallikrem as a Reynals Factor 
The spreading or difiusmg factors also termed 
Reynals factors or shortly B factors after F Duran 
Reynals', who found these factors in watery extracts 
of testicle of mammals are endowed with the 
property of enhanomg tissue permeability When 
indioators, such as Indian ink, trypan blue or 
diphtheria toxm are added to such extracts and a 
certam amoimt of the mixture is mjeoted mtra 
cutaneously m rabbits, an extensive spreiul of the 
partiolee of Indum ink trypem blue or the toxm takes 
place, resulting m much larger coloured or inflamed 
areas than can be obtained by mixing other sub 
stances (excluding the few other jB factors) with the 
mdioators As a control m expenmeots with R 
faetors a mixture of 0 9 per cent sodium ohlonde 
with the indicator u generally used 



NATURE 


37 


No. 3583. JULY 2. 1938 


Duran-Beynals has found tlie R factum in lesser 
amounts m several other organs D McCleaii* found 
the factors m certain anaerobic bacteria. E. Boyland 
and D. MoClean* showed the existence in relatively 
great ^imounts of spreading factore in malignant 
transjuantable tumours, in embryos and m placenta 
A. Claude* demonstrated the factors in leech extract, 
especially m extracts of the head of the leech 

Recently, R. factors were found constantly present 
m human urme (J F. Christenson*) In a search 
for the substance responsible for the spreading effect 
of urme, an examination was made of Kallikrem, 
which was found in repeated exporunonts to be os 
active as, or even more active them, tfio R factor from 
testis m spreading properties An example will illus- 
trate this : Solutions containing 30 mgm. of Kalhkrem 
per o.c. and 3 mgm. Kallikrem per c c and solutions 
of the same concentrations of a punhed testis extract 
were prepared To these solutions and to a control 
sohition of 0*9 per cent sodium chloride were added 
equal amounts of diphtheria toxin diluted 1-1,000, 
0*26 of each solution was mjooted mtrnoutaneously 
m rabbits, m the shaved skin of the back. 

With the Kallikrem solutions, the areas of m- 
flammation produced wore 47*8 cm * and 33*9 cm • 
respectively. With testis extract the areas obtained 
measured 20 6 cm * and 21*1 cm • respei-tivoly The 
control area . 6*6 cm • Measurements were made 
24 hours after mjeotion 

Titrations to the end-pomt are being carried out A 
newmethod for standardizing Kallikrem seems possible 

The identity of the vorious R factors has never 
been establish^ and little is known of thoir chemistry. 
In all known respects- -solubility, precipitability, 
sulphur reaction, diazo-reaction, non-diflusibility and 
nitrogen content — Kallikrem is in accordance with 
the testis footer. It seems as if testis extract (R 
factors] has not been oxarnmeil for blood proasuro 
lowering effeot. As the preparation of R factors 
from testis by the methods used hitherto involves at 
least a contamination with activated Kallikrem from 
the blood content of the organ, a blood-pressure 
lowering effect of the R. factor preparations from 
testis may bo expected 

Details and further experiments will bo published 
shortly. 

J F Chbistknsen" 

Radmmstationen for Jylland, 

Aarhus, Denmark 
Juno 1. 

■ F , J Bxp. Med , 8#, Ml (1937) 

■ KoClno, D , J PM and Bait . V, 457 (1930) 

* BoyUad, B , ftnd HoOImo, I. , J PM »nd Bad , 41, 553 (1915) 

‘ Clsude, K, J Kxp Mad . 66, 353 (1937) 

' OhrliteiiMii, J. F , aoepdaletidende, 81, 572 (1938) 


Intense Radioactivity of the Superfiaal Ocean Floor 
In connexion with a recent discussion on the 
relation of the existing degree of terrestrial isostasy 
to the broken stratification that often aooompanies 
it‘, a report of delicate investigations of core samples 
of some length taken from the mud of the deep ocean 
^ttom (where there is excess of isostasy by stretching*) 
initiated and oairied out for some years with great 
ingenuity by the Oamegie peophysioal Laboratory' 
at Washington, D.C., thus exposing the course rf 
recent geok^poal hktory, and especiaUy the excessive 
redioaotivity (already somewhat in evidence) revealed 
in these superfioial soft cores, is a development not to 
be overiooked*. 


The early results of the proseut Lord Rayleigh, Dr 
•loly, and others heui shown that if the radium content 
of the surface rocks wore to contmiio undimmmhed 
ilownward towards tho centre of the earth the genera- 
tion of heat arismg from its degradation alone would bo 
far in excess of tho observed total output of terrestrial 
heat at tho surface It has to be presumed, therefore, 
that when the earth’s contents settled down originally 
into a planet, the depositien of uranium, tho parent of 
radium, ui tho central parts was prohibited, by 
some agency which it is for the chemists to explore, 
so that it was gradually pushed up towards the sur- 
face The point now to bo made is that this would be 
quite in koepmg with Dr Piggot’s ingenious and 
interesting theory, that it is to the chemical inter- 
actions ondiirod by the uranium m the oceanic waters 
that the excessive deposit downward of uranium, and 
therefore of tho more transient radium, which is 
found on tho outer skin of the ooeanio floor, must 
1)0 traced* This additional mdication towards tho 
ways m which the various features of the geophysical 
lanilseapo, such as stratigraphy, isostasy, radio- 
iwtivity, can unexpectedly interlock must here 
suffice 

Joseph Laruoh. 

Holywood, 

N Ireland 
May 30 

•Naturk, 141, 693. 606 (1938) 

’ Note that thn hyiier-lBoatsay, and tho atrotchius that haa thinned 
Ihu ocean bed, and Ita diprvaaion arhlch ooiud not be primeval, 
are here all corrolatod 

* Vlggnt, e S , "Cote Samplea of the Ooean Bottom and Uwlt Big- 

nlHcanoe", In roeent "Paper* from the Geophysical Laboratory 

* It Is reported that Invoatlgatlon aa to the total depth of the dopoalt 

Is nos In progress at Cambrlilge by B C Bullard 


Micro-Organic Rock Weathering 

THb following results obtamed m 1922 by tho late 
Sir John Harnson, formerly director of science and 
agriculture in British Guiana, may interest pedo- 
logists They represent tho chemical composition of 
peroolatod water that had piassed through stenlized 
granular masses of dulente and of granite packed 
into four glass cylinders set up m tho laboratory. In 
two exporunonts, the materials were moculated with 
washmgs from tho surfaces of weathering rock of 
tho same kmd , m the other two, the conditions 
throughout were sterile. 

The commmuted rock, passmg a 40 mesh to the 
moh sieve, but not a 100 mesh sieve, weighed about 
one kilogram in each experiment Sterilized water 
was added to each oylmdor every other day on 
twenty-five occasions The volume of tho oolleoted 
drainings m each experiment was 1,600 o.o., the 
rate of percolation liemg adjusted to 13 o.o. per hour 
during tho sucoeesive 6 -hour periods of the treatment. 
The rook grains were thus mtermittontly covered 
with stationary wator-ftlms for a total period of 
1,076 hours. 

Tho chemical anal}*8ee wore performed by Mr. 
G. C. L. Bourne, assistant chemist in the British 
Quiana Department of Agrioulture ; thanks are due 
to him for abstracting the data from Sir .Tohn 
Harrison's posthumous records, and to Prof. J S. 
Dash, diro^r of agrioulture, for permission to 
publish them 

The degree of hydrolytic weathering is greater (by 
33 and 19 per cent respectively) for the inoculated 
took materials ; the inoreasee mainly oonoem 
oaloium and magnesium among the basic radiesds. 



NATURE 


and carbonate (or bicarbonate) among the acidic 
radicals Ferroua iron seems to have been oxidised 
to ferric in the inoculated materials 


ANAIYTI AL KmlLTS (BXPRPSBIB IS PARTS PUt MILLION) 



That micro organisms may be involved in rock 
woathenng had previously been suggested by Sir 
Thomas Holland m his account of the or gin of 
latente in the humid tropics* other authorities 
have more recently suggested that they might also 
be involved in the decay of building stones 

F Hardy 

Imperial College of Tropical Agriculture 
Trinidad 
May 4 
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Crysul Structures of the Clay Mineral Hydrates 

The manner m which water is adsorbed on clays 
has long been a matter for speculation Structure 
determinations for the clay mineral hydrates throw 
now light on this question These hydrates are the 
minerals vermioullite hydrated halloysite and moot 
monllonite Their compositions subject to iso 
morphous replacements are (OH)4Mg(8i|On 8H,0 
(OHI^.SiaO,. 4H,0 and (0H)«Al48i,0„ nH,0 re 
spectively Each structure contains sheets formed 
by joining tetrahedra of oxygen atoms around silicon 
atoms into interlocked hexagonal groupings as first 
desenbed by Pauling* These are oombmed with 
octahedra of oxygen atoms and hydroxyl ions about 
magnesium and aluramium ions forming layers the 
compositions of which in a unit are given by the above 
formulsB 

It is now shown that such hydrates oontaui layers 
of water molecules as illustrated in the accompcuiymg 
figure and that these arc mterleaved with the silicate 
structure Their stabihty derives from the attraction 
between hydrogen atoms of one water molecule and 
oxygen atoms of other water molecules after the 
manner of hydroxyl binding as described by Bernal 
and Megaw ' Since each side of a hexagon corresponds 
to a single hydrogen ate m hydrogen atoms of half 
the water molecules K M and 0 of the figure must 
be dureoted away from the net These bmd the water 
network to oxygen atoms in the top of the silicate 
layer there being sunilarly placed oxygen atoms m 
that layer In vermioullite there are two such sheets 
of water molecules betwewi the silicate layers the 
upper and lower surfaces of which are formed of 
oxy^n atoms Hydrated halloysite on the other 
hand has but a single sheet smee hydroxyl groups 
form the bottom of the silicate layer* 

Montmojilloiute the swelling clay also probably 
fomm hydrates of this type Information in the litera 
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ture IS misleadmg m that it mdioates (o) too great an 
amount of water and (b) a contmuous change of (001) 
sfiaomg with water content In the first instance 
the total water is not a measure of the amount 
between the layers smoe it includes surface adsoiption 
which IS also of the sheet type Contmuous change 
of spacmg does not mean a contmuously varying 
separation of layers but can as well arise from random 
combination of a few definite values oorrespondmg 
to 0 2 etc sheets of water molecules per silicate 
lajer 



This hexagonal network of water molecules is some 
what related to the hexagonal iings of hydroxyl 
groups in boric acid HtBOt* It more closely 
resembles the hexagonal ring of water molecules m 
(( H,C NH), 3H,0 which is the hydrated polymer of 
acetaldehyde ammonia * However the clay mineral 
hydrates differ from this compoimd in that the 
oxygen atoms form an hexagonal network in which 
they are quite closely coplunar 

Stbklino B Hendricks 
U S Bureau of Chemistry and Soils 
Washmgton D C 
May 28 

froe Kat Aead SH 16 578 (1930) 

Proc Roy A m 384 (1036) 

> Uendilrki Am AfinoroIoyiM tt 206 (1038) 

Zmrluulueii Z Kmt 86 160 (1034) 

• MoemiRn Z Kntt 86 147 (1038) 


Model Experiments on the Mimnuzation of Structural 
Vibrations caused by Seismic Disturbances 
Ev*n should the design of earthquake resistant 
structures be based on stiff constructions resistant 
oven under resonance against geismic vibrations of 
relatively low frequencies, it has not been possible 
as yet to average out the pronounced pe^rs m the 
seismic vibration curves of resonances , m the seismic 
vibration the amplitude is particularly large m the 
horizontal direction and the vibration of structures 
IS most sensible for the horizontal movement of ^e 
foundations Experhnents have been made therefore 
on the horizontal movement of a model foundation 
table After several experiments with different 
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oonditioiui of loading, it wan found that vertical loadn 
placed on a group of shot (ball or splieres of equal 
diameter) are ver>' effective as a practical method 
of flattening the resonance curve , the 
load on the shot acts as a veiy good 
damper of the vibration, and is more 
effective the nearer to the roof it is 
placed. 

Fig. 1 shows the free vibration curve 
of a frame structure (4 x 20 cm = 80 
cm high, 20 cm. bay and 1 cm thick), 
the load conditions and jieriod of 
which are indicated in the figure 
Fig 2 shows the same fret' vibration 


UlMCT JX)AD, 436 gm , DEAD J 
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sheet bent to the sliaiie of a longitudinal section of 
the actual electrode 

A trough of the type described gives very satis- 
factory results if a few minor precautions are taken. 
It IS necessilry to produce a contact angle between 
the liquid and insulating bottom which approximates 
to the angle of the wedge as nearly as possible This 
IS obtamed by allowmg the liquid to wet the bottom 
of the trough only up to the axis. Then by reduemg 
the angle of tilt the desired contact angle can be got. 
The scale of the system is made as large as possible 
so that it IS imiiccossary to plot the field m the 
neighbourhood of the axis where capillary rise on 
the probe would mtroduce serious error In addition 
to the above-mentioned precautions it 
IS, of course, necessary to observe all 
the usual points in working with an 
A c electrolytic bridge 

M Bowman-Maniitold 
F H Nicoll. 

Research Ijaboratories, 

Rlectrio and Musical Industries, Ltd , 
Hayes, Middlesex May 27. 


curve damfied by an indirect load on 
ball-bearings, the load conditions of 
which are mdicated in the figure 
These damping characteristics are the 
principal oftjoct of the Ktudios de- 
scribed in the present note 

I wish to express my thanks to 
the Council of the Japan Society for 
the Promotion of Scientific Research, 
with the aid of which the pre^ient 



Fig. 2 

Indirect load on ball-bbarinos, 400 gni , vvEionr 
BEARINGS, 38 gm . DEAD LOAD, 880 gm 

investigation, including some hundred model experi- 
ments of a similar kind, has been made possible 
F Takabeva. 

Hokkaido Imperial University, 

Sapporo 

Electrolytic Field Plotting Trough for Circularly 
Symmetric Systems 

The method of plottmg eleotrostatio equipotentials 
between conductors by measuring the potentials m 
a geometrically similar problem m conduction is very 
old and well known. We have applied this to a modi- 
fied form of electrolytic trough which we have been 
using m this laboratory for the past four years. This 
has been specially designed for circularly syxnmotnc 
systems. 

It 18 always permissible m problems of conduction 
to mtroduoe along any surface an insulating barrier 
across which there is no flow of ourront. We have 
applied this to circularly symmetric systems by cutting 
the system along two diametrical planes, thus obtam- 
ing a liquid wedge. Such a wedge is realized m practice 
by a tilted trough containing electrolyte testing on a 
plane insulating bottom. If the angle of the wedge is 
small, the electrodes used m it ne^ not be surfaces 
of revolution but can be replaced by pieces of metal 


Free Field Cahbration of Microphones 

In connexion with the contribution by Messrs King 
and Maguire to thiM subject in Nature of Juno 4, 
p 1(»16, it may be of interest to refer to a very similar 
method of calibration which has been m use by the 
Research Branch of the Post OtTloe Engtneermg 
Department smee 1933 

The ‘probe tube’ device to which I refer* is so 
constructed that reflections of sound in 
the tube are practically elimmated 
This inemis that the acoustical imped- 
■ anoe preeenteil by the open end of the 
— — ' -}=- tube is substantially non-reaotive The 
open end can therefore be exposed at one 
of the closed eniis of the resonant air 
OF RAIL- column which is used for oabbroting, 
without affoctmg the positions of the 
nodes and anti nodes m the stationary 
wave system set up m the au- column. The air pcuiiiole 
velocity 18 measuied by a Rayleigh disk located at 
the centre of the air ooluron at any frequency of 
resonance at which the length of the column is an 
odd multiple of half a wave-lengtli, and the sound 
preoHure at the end of the oolumn, that is, at the 
open end of the probe tube, is thus known, Smee 
the tube is small, the calibration is the same as a 
free field calibration 

With an air column about seven feet in length, cali- 
bration can be effected at more than forty values of 
fTCKjuenoy, extendmg from 80 to more than 6,400 cycles 
per second, without any readjustment of either the 
length of the air column or the position of the probe 
tube. 

The absence of resonance m the probe tube enables 
the device to be used for measuring sound pressures 
at a point, not only m an unobstructed sound field, 
but also at the surfaces of solid obstacles or near the 
openings of reeonMOTs, without appreciably altering 
the pattern of the sound field 
Poet OfiBoe Reeearoh Station, West. 

Dollis Hill, 

London, N.W.2. 

June 13. 

■ Went, W , Pott Offieo Site mg J , m, iW (Ju. 1SS4). 
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RelaUvity and the Speed of Light 
Thb liypotheais that light always seems to ha^ e the 
same spe^ m spite of relative motion of source and 
observer can be tested directly by measuring the 
speed of light received from approaching and rec^mg 
stars This measurement can be m^e with high 
accuracy and a \ery short light path by W C 
Anderson s development of the Kerr cell method* 
Andersens apparatus can be used at tho eyepiece 
of coud6 or polar telescopes and might perhaps be 
adapted for mounting on eqiiatonals 

If light from a star m motion ± v relative to the 
earth has speed e the hypothesis will be proved 
but if the light has spoed c ± v the hypothesis will 
bo upset and tho Michelson Morley result very a mply 
explamed Only actual measurement can decide and 
It 18 surprising that relativity enthusiasts have not 
asked for the experiment to be tried 

F H C Smith 

Stratford Roa 1 
Bu-minghara 
June 0 

Sr Imt 8 il3S (J ly 1937) aamouirlrrd S( Prog 38 
IS 17 (April 1938) 
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Ckimbined Ascorbic Acid m Plant Tissues 
Thb letter from Guha and Sen Qupta recently 
publislied ui Naturk* prompts us to give very 
bnefly the results of some of our own experimenfs 
The technique we have used is based on that de 
scribed for urine* We find that m cauliflower jiuce 
(to quote one experiment) the total mdophonol 
reduomg substances amount to about 0 280 m mol 
per loo ml Of this free asoorbio acid accounts for 
some 0 007 mmol dehydroasoorbic acid for 0 110 
m mol and combined ascorbic acid (liberated by acid 
hydrolysis) for 0 160 mol The non ascorbic acid 
r^uemg substances are aim st entirely m the com 
bmed form (hberated by acid hydrolysis) and amount 
to only 0 012 m mol per 100 ml of juice The com 
bmed ascorbic acid is non dialysable and is mcom 
pletely precipitated when the proteins are removed 
by metaphosphorio acid 

HABonn ScASBuKOui h 
Clinical Laboratory f P Stewabt 
Royal Infirmaiy 
Edmburgh 
June 14 

UuU snd Sen Gupta ^AT kt 141 974 (1938) 

Searb rough and Stcuart I achtm J 81 2232 (1937) 


Points from Foregoing Letters 


Dr W T Astbury M ss Florence Bell Prof F 
Gkirter and Dr J ^ an Ormondt have built up protein 
films composed of up to 1 764 monolayers of egg 
alburam and having observed that such films may 
be stripped from their metal base have exammed 
them optically and by X rays and measured their 
thickness by direct mochanioal means The thickness 
per monolayer is about A agreeing with the 
X ray patterns and previous mdirect estimates and 
the struoture is one of polypeptide chains lying 
roughly parallel to the direction of movement of the 
slide with the side chains roughly perpendicular to 
the surface They infer that polypeptide chains pre 
exist m the monolayer on the liquid substrate 

A table showing the otstrogenio activity of several 
derivatives of stilboestrol is submitted by Prof E C 
Dodds L Golberg W Lawson and Prof B Bobmson 
One of those synthetic compound? 4 4 dihydroxy 
Y 8 diphenyl ^ 8 hexadiene has an activity several 
times that of the sex hormone cestrone and equal 
to that of diethylstilboestrol a synthetio oompoimd 
previously mvestigated 

Vitamm C (ascorbic acid) produces a characteristic 
polarographio curve with a droppmg mercury 
electrode polarized as anode The effect may be used 
according to E Kodffek and K Wenig for the 
estimation of small amounts (1 y) of asoorbio acid m 
orange and lemon juice but not m extracts of animal 
tissues 

Detennmation of the relative vitumn E activity of 
a and ^ tocopherol separated as allophcuoates from 
wheat germ oil is discussed by A L Baoharach 
The p form has a somewhat greater antistenhty 
action 

Dr F Bergel A Jacob Dr A R Todd and T 8 
Work state that they have synthesized a tocopherol 
by a simpler method then that annoyed by KAnwr 
a^ CO workers namely, by the dnoot conilensation 
of phytol with i)i oumoquinol The authors consider 
that the tooopb^ls have a ohroman rather than a 
oomnaran structure 


In lats bearing a Jensen saicoina Drs \ and M 
Lasnitrki have found a o n\ ersion of nonnal lymph 
glands into more or less pronounced lismolymph 
glands A s miler change has been observed m 
animals which had rocon ed mjectiorw of carcmogenic 
tar 

Kallikrcin injected m the skin of rabbits together 
with extract of testis is found by Dr J F Christensen 
to increMe tho ea«a of infiammat on as compared 
with the effect of extract of testis alt ne This indicates 
that Kallikrem acts as a diffusing or Reynals factor 
that IS one which mcroases the permeability of tissues 

Sir Joseph Larmor directs attention to the greater 
radioactivity of the ocean floor a fact explained by 
Piggot as due to the precipitation of uranium parent 
of radium from the ocean water Rayleigh and Joly 
have calculated that the amount of radium at the 
surface of the earth must be greater than m the 
mterior These facts Sir Joseph considers are eon 
neoted with the problem of terrestrial isostasy 

Results obtained by the late Sir John Hamson 
showing that water oontammg micro organisms 
attacks granulated rooks (granite and dolente) more 
rapidly than ordinary water are submitted by Prof 
F Hardy 

Aoooiding to Dr S B Hendnoks hydrates of the 
olay mmerals contain layers formed by association of 
water molecules mto hexagonal networks Adsorbed 
water on these and relat^ layer mmerals such as 
micas ohlontes talc etc is also probably of this 
type 

Prof F Takabeya finds that a load supported on 
balls or spheres of equal diameter and placid near the 
top of a frame struoture is very effective m damping 
vibrationB 

The calibration of a probe tube device for measuring 
sound pressures m air is deeonbed by W West The 
tube js non resonant and can be us^ for measuring 
sound pressures near solid surfaces as well as m 
an unobstidoted sound field 
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Mesolithic Site at Piscop (Seine-et-Oiae) 

A latsoLiTHio Bite at Piscop (Seine-et-Ome) dw- 
oovored by M E. Giraud m 1930, has been excavated 
over a period of five years by MM Giraud, C Vach6 
uid E. Vignard (L'Anlhropologie, 48, 2-3 ; 1938) 

rhe Bite 18 situated on a slope of the Montmorency 
ilateau. Stratification downward la as follows (1) 
iiunus, 10-16 cm. thick, dark grey in colour, with 
1 neolithic mdustry , (2) sandy soil, 20 cm.-l 8m 

,hick, or more or less grey, with a mesohthic m- 
lustry ; (3) blackened indurated sand with a few 
objects of Upper FeJaiobthio date ; (4) Fontainebleau 
sands of tertiaiy age, ochre yellow, atenle In (1) 
no neolithic object was found at a depth greater than 
16 cm. In the deposits of (2) the surface of the 
occupation level had been irregular. It also showed 
depressions and pits, the latter it was inferred from 
the contents being the remains of semi -subterranean 
dwellings. Smaller excavations may have been 
burials, though no bones, but only a considerable 
number of fijtes and implements, were found m 
them. Four hearths wore located and quantities of 
well-preserved charcoal, m which were implements 
□f flmt showing the action of fire In all, 2,909 
implements were found, of which 1,193 are classified 
as imcro-bunns, 422 as Tardenoisian ‘pointes’, 206 as 
triangular or scalene, and 243 as segments of a circle. 
Occupation of the site extended over a considerable 
period of tune Two pheuies arc to bo observed — an 
seller, contemporary with the proto-Tardenoisian 
Sauveteman, and a later, m which the Tardenoisian 
industry is accompanied by some hundreds of unple- 
ments of sandstone, of which the ptc-plane is 
characteristic, occurrmg for the most port on the 
habitation si^, and none at a depth greater than 
70 cm. These ptc-plane implements suggest (1) 
s greatly mcreased activity in wood-workmg and (2) 
bhat the Tardenoisian tnbra, essentially mobile, used 
implements heavier than their himtmg equipment 
when settlmg down for any length of time Their 
ooourrenoe here m conditions which made their pre- 
Campignian dating oertam, show that this class of 
implement is older than has been thought, and con- 
tributes to discussion of the occurrence of Tardenois 
and neohthio together. 

Diagonal Law of Bmh-Rate Decline 
In a statistical study of the deolme m the birth- 
rate in various Euro|>ean countries, by Mr B 8. 
Bamlay and Dr. W. O. Kermack {Proo Boy Soc. 
Edin., 68 , 66 ; 1938), several significant facts are 
brought out. It is first shown that for Scotland smee 
1860 and for England and Wales since 1841, when 
age at death began to be recorded, the specific death- 
rates in each age-group decrease at a constant rate 
for each age -group, givmg what is called the diagonal 
law. The same method is then apphed to birth-rates. 
This cannot be aj^ied to Great Bntam because the 
age of the mother at each birth has only just begun to 
be recorded. Bnt from birth-rate data bf Sweden, 
Denmark and Finland, when the specific fertility 
rates for any age-group (except 16 t 20) are expressed 
as percentages of a standard rate before the fUl in 


h Items 

the birth rate began, these jiercentages also conform 
to a diagonal law This holds approxunately for 
both the total fertility rates and the legitimate 
fertility rate Tho diagonals for death-rates and 
birth rates are, however, at right angles, which means 
that the declme in fertility first began with the older 
women while the decline in mortality affected first 
tho younger age-groups and then spread upwards 
Tho wave of reduced fertility possos from one qum- 
quennial age-group of women to the next m five years 
The same linear relationships are indicated m Norway 
and France, but marked deviations occurred m all 
countries dui ing and immediately after the Great War 
This diagonal law is applied m prodictmg tho fertility 
rates in Englainl and Wales imtil 1961 

A New Strepsipterou* Insect 

Mb T W Kirkpattiok, of the Amani Research 
Station, Tanganyika Territory, has published a 
notable paper on tho above subject (Tram. Boy 
Bntom Soc Lond , December 1937) Tho insect in 
question, Conoxenoa anteatuB Blaur, piaraaitizes coffee 
bugs of tho genus Anteatta after the manner of a 
stylops. Since the work of the Russian observer, 
Nossonov, published in 1892-93, very little baa been 
added to what is known of the biology of Strepsiptera. 
Knowledge is especially meagre of those forms which 
‘stylopixe’ Hemiptora, and Mr Kirkpatrick’s paper 
provides the only detailed account available of the 
biology and metamorphosis of a form which parasit- 
izes members of this order It is well known that the 
hosts of Strepsiptera often differ m their external 
characters from unstylopized examples, but 
Conoxenoa produces no such effects Its infiuenoe 
on the internal sexual organs, however, is very 
marked female hosts are mvariably infertile and 
the males are usually so The male Conoxenoa 
passes through eight instars before becommg adult, 
and each of them is figured and described. The 
adult male only lives for two to three hours, but 
during that time it is able to pair with a number of 
females. The females produce more than 3,600 triun- 
gulins apiece during a period of about three months. 

Chilopoda of New Zealand 

Thb Chilopoda or centipedes of New Zealand form 
the subject of a rovisional monograph by Mr. O. 
Arohey, who is director of the Auckland Museum, 
N.Z. {Bee. Aufk. Inat. Mua , 2 ; 1936-37). Prior 

to the completion of this study, some 64 species of 
New Zealand Chilopioda had been named. The results 
of the present work, instead of adding to this list, 
have entailed the r^uotion of this number to 37 
species. This reduction has resulted from the exam- 
ination of many specimens of several of the ^leoies, 
which with a study of those characters hitherto 
reg^uded as of diagnostic value, has shown that such 
features fall withm tho normal range of violation of 
Widely distributed species. Only a single new imecios 
is described. As regards their zoo-geographtoaf rela- 
tionships, the New Zealand oentip^es ^>pear to be 
more closely akin to those of southern Australia than 
elsewhere. 
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Absorpuon of Gas Bubbles m Wood Vessels 
H Dickson and V H Blookraan have recently 
published experimental observations on the absorp 
tion of bubbles of air, nitrogen and oxygen intro 
ducod into the xvlera vessels of both fiving and dead 
tissues of lmpat%ena jjarmflora {Ann Bot New 
Senes, 2 No 6 293 , April 1938) The bubbles 
were found to decrease in size until they were dis 
solved m the cell sap of the surrounding tissues 
Kate of absorption varied the average siz^ bubble 
taking 12 20 minutes to be completely absorbed 
The disappearance of these artificially introduced 
air bubbles is attributed mamly to the increased 
partial pressures of the gases of the bubbles resulting 
from the high surface tension forces acting on the 
small bubbles No evidence was obtamed to support 
the suggestion (P K Sen and V H Blackman ,4n/i 
Bot , 47 , 663 1933) that increase in the partial 

pressure of mtrogon in the bubbles, resultmg from 
the absorption of oxygon by the surrounding living 
tissues, plavH any part, though the authors state 
that some such effect would seem inevitable The 
bearing of these results on the ability of cut flower 
shoots to absorb water, after the out surfaces of their 
stems have been expo^ to the air is discussed 

Magnetic Susceptibihty of Iron m Fcrrohxmoglobin 
Thk iron in oxyheemoglobm and carbon monoxide 
hemoglobin is diamagnetic and the iron atom is bonded 
to SIX neighbours with covalent bonds The iron atom 
m ferrohiemoglobin has a magnetic moment about 
e<iual to that expected for a ferrous ion held b> 
electrostatic bonds but somewhat larger than usual 
for lomo ferrous complexes With the technique now 
m tise, hssmoglobin oonoentrations can be measured 
as accurately by riagnetio methods os by the more 
tedious gasometno methods D S Taylor and C D 
CoryeU {J Amer Chetn Soc , 60, 1 177 , 1938) liave 
determined the magnetic susceptibilities per formula 
weight of iron m hemoglobins os cow, 12 290 
horse, 12,260 sheep 12 390 human, 11,910 all 
X lU*^ cos umts at 26'’ The magnetic moments 
for the heemoglobins are calculated as 6 435 5 43, 
6 40 and 6 36 Bohr magnetons respectively assuming 
mdependent iron atoms In on extensive study of 
cow hsemoglobin the susceptibility was found to be 
constant from mdividual to mdividual and to be 
unaffected by haemolysis Normal blood and oxy 
hsemoglobm solutions contam haemoglobin like com 
pounds probably contaimng feme iron, which do not 
oombme with oxygen It was established that the 
haemoglobin concentration determined from the oar 
bon monoxide capacity after reduction agrees with 
that detemuned from the iron content The accurate 
determination of the paramagnetic susceptibihty of 
the iron m hsemoglobm now makes it possible 
to determme hsemoglobm conoentrations magneto 
metrically with high precision 

Arrangcn^t of Molecules m Mono* and Mulct-Layers 
In an extension of their mveetigations of the 
arrangement of molecules m mono and multi layers, 
L H Qermer and K H Storks {J Chem Phy $ , 
6 280 , 1938) record observations by electron 

dif&action methods on layers of steano acid and of 
barium stearate deposit^ on a chromium plated 
surfswe, and by ele^ron transmission method on 
layers of the same substances deposited on a thm 
foil of ‘Besoglas’ When the chromium plated block 
18 dipped through a monolayer of either substance, 
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a single layer of the substance is deposited on the 
chromium surface Ihe hydrocarbon chains of such 
a layer are closely packed but arranged irregularly, 
and the axes of the chains are practically normal 
to the surface On each subsequent dippmg of the 
block, tw} layers are deposited, and m these layers 
the molecules are regularly arranged m a character 
istic crystal unit with cham axes normal to the surface 
When Resoglaz is dipped through mono layers, each 
dipping including the first results m the deposition 
of two layers, and the molecules are always arranged 
regularly m the oharaoteristio crystal umt On ‘Keso 
giaz the hydrocarbon end of the molecule is in con 
tact with the support, whereas it is the barium or 
the carboxyl group which makes contact with the 
chromium Deposition of stearic acid on polished 
steel indicates an irregular arrangement of molecules 
m the fust layer Presumably this uregulonty m the 
first layer on a metal surface is due to mteraction 
between the stearic acid and the metal The paper 
contains an mteresting suggested extension of these 
methods to the mvestigation of boimdary lubrication 
Another predicted extension is to the mvestigation 
of lavirs of adsorbed gas 

Messunng Bridge for Conductimetnc Titrations, etc. 

Wb have hod an opportunity of using one of the 
measuring bridges Type Q M 4140, designed by the 
Milliard Wireless Service Co Ltd , 226 Totte^iaro 
Court Road W 1 This is a very compact instrument 
made up in a strong metal box the cost being £12 12 b 
W ith connexions to the mains and an earth resis 
tances from 0 1 ohm to 10 megohm can be measured 
directly with the mams frequency of 60 cycles The 
balance jicint is very ingeniously read visually by 
means of an electron beam tube m conjimction with 
a high magnification pentode valve This arrange 
ment gives very clear and sharp balance jpomts, 
and t&? absence of galvanometers or telephones 
makes the whole lay out most compact and handy 
The electron beam mdicator can be made very 
sensitive near the pomt of balance Several con- 
duotimetric titrations with various substances were 
made with a cell also supplied by the makers of the 
instrument, and it was foimd possible without any 
difficulty to attam an accuracy of 1 per cent, this 
accuracy being limited by the scale reading and 
adjustment by the milled head carry mg a pomter 
It would be possible to increase the accuracy some 
what by a fine adjustment screw and vernier The 
results were equally good with low and high resis 
tances The bndge potential is only 1 volt and hence 
It 18 probable that even with a frequency so low as 
60 cycles per second, there is no appreciable polanza 
tion error in niSnnal cases, when this voltage does 
not exceed the decomposition voltage of the electro 
lyte used With silver mtrate solution and silver 
electrodes, we found that an end pomt could not bo 
obtained, smee here the decomposition voltage is 
below 1 volt The makers supply a separate oscillator 
with a frequency of about 2600 cycles per second for 
use when polarization effects are notioeable, but we 
had no opportumty of testing this The mstruiomt 
oxtunmed is also capable of application to capacity 
measurements, oondenser loss measuremeats and 
mduotance measurements It should prove a great 
sennoe m teohmoal laboratories, and also m research 
laboratones where the highest aocuraoy is not 
essential No neat skill is necessary m order to 
obtain very good results 
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Oxford Museum of the History of Science 


T he hiBtono interest of the Oicl Aslunoleaii 
Oxford, and the association of the founder of 
the original Musantm Aahmoleanum with the pionoor 
promoters of the new philosophy whose names wore 
inscribed as origmal follows of the Royal Society 
have been referred to on many occasions in those 
columns, particularly m connexion with the unceasmg 
labours of Dr B T Gunther to establish a Museum 
for the History of Science in the Old Ashmoloan 
Building The purposes and scope of this Museum 
are not, however, widely known, so that the se(|uence 
of events which have led to the appeal for hnanc lal 
siippiort m The Timet of June 21 may be of mterest 
In 1924, the University accepted from Dr Lewis 
Evans the gift of a valuable collection of aatrolabts 
and other astronomical and mathematical instm 
ments The donor was a mombtr of a remarkable 
family, responsible for a number of entries in tbe 
Dictionary of National Biography Ho was the 
brother of Sir Arthur Evans son of bir lolm Evans 
and great grandson of the Rev Lewis Evans, F R S 
(1755 1827) who became mathematical mstnictor at 
the Royal Military Academy, Woolwich in 1799 
and with whom the collection sooms to have started 
The gift might presumably have boon housed m the 
boience Museum of the University, in the building of 
which Ruskin played a large part But the donor 
had other ideas The old Ashmolean Museum had 
been diverted from its original purpose Tho collci 
tions of Elias Aslimole h^ boon removed to more 
modem and commodious premises In the vacated 
building, the School of Goograpliy and tho offices of 
the ‘Oxford Dictionary had foimd a temporary 
home Here Dr Fvans saw a suitable site for his 
collection, and tho University accepted the t ondition 
In these circumstances of isolation, a museum 
however small, needs a cuiator, and in this case an 
enthusiastic and energetic curator was readily found 
in Dr R T Gunther, of Magdalen Colli gi Tho next 
step 18 easily foreseen A small museum under a 
keen curator has a natural tendency to grow es 
pocially when the contents are of this jiarticular kind 
An ol^lete instniment, which is a positive embar 
raesment in one place, becomes a valuable accession 
here This is not to suggeMt that additions have been 
accepted without judicious care, or that the resultmg 
collection is not an mtomsting and valuable one 
The admission m the letter that it was difficult to 
forecast the position only a short time ago, must 
therefore, be taken as a proof of candour rather than 
of any sense of intelligent anticipation 
It IS candidly admitted that tho University has 
other pressmg needs , and m view of the recent com 
prehenaive appeal on behalf of the University it 
seems a little difficult to understand how far the 
present letter claims an official character It is 
signed by the Chancellor and tho Vice Chancellor , 
the other signatories are four Magdalen men and 
four Cambridge men, the last of the highest eminence 
in the scientific world but not perhaps very intimately 
o^uamted with the financial position at Oxford In 
th? oiroumstaRoee, particular importance should bo 
attached to the imofflcial element, and the plea for 
the Museum of the History of Science should perhaps 
bo treated strictly on its merits, which ore no doubt 
oonsidoable 


An appeal of this kind raisi s however, tho whole 
iiuestion of voluntary contributions for scientiho 
and similar purposes Rightly or wrongly. Great 
Britain is committed at present to the system of 
voluntary hospitals One conseijuence is that tho 
bulk of public benefactions is drawn into a single 
channel Very little money is left to supply the needs 
of culture and pure science, which elsewhere gam 
liberal support from voluntary sources Here the 
fund is notoriously madoquato, and this fact ought 
alwa> s to be home in mind when < omjietitiv e claims 
to public assist anus are put forward 1 he lack of 
means to carry on important scientiho work is 
familiar to all those who have been connected with 
its administration Thus, though the position la now 
rather cosier through the working of mtemational 
organization, for many jears the Beismological Com 
mittee of tho Biitish Association was sorely hampered 
for want of funds It is but fair to recall that the 
burden of keeping ah' e an infant science in Great 
Bntam fell m that instance largely on tho Univ ersity 
of Oxford Another example may be found in that 
admirable institution, tho Norman Lockyer Ob 
servotory at bidmouth, which could enlarge its 
activities with case were the necessary funds avail 
abk It IS needless to multiply illustrations of a 
general problem 

The (juostion arises, theiefore, whether appeals to 
the public on behalf of individual mstitiitions offer 
tho most effective solution of this problem Even the 
hospitals have found the advantage of organizing a 
central fund from which a fair distribution can be 
mode It seems possible that science also may hav e 
something to gam by similar action Tho tiovemment 
Grant Fund adiuimstered by the Royal Society is 
useful withm a restricted range, and the same body 
IS enabled to do more by its own endowments, which 
are steadily increasing But still more could bo done 
if the means wore forthcoming Competitive appeals, 
tho ixiative meiits of which can scarcely ho gauged 
by tho public may not bo tho right method It 
seems possible that a unified si heme administered by 
a competent body might produce a larger fund and 
a fairer distribution in accordance with tho true 
interests of pure science Applied science and mdus 
trial research are in a happier position, and the 
problem is less urgent in that field 

It is to be feared that this suggestion even if it 
were found worthy of cc nsidomtion, might not give 
much help m a case like that of the Oxford Museum 
of tho History of Science Just os its interests are 
admittedly subordinate to the needs of tho teaching 
departments, so m a wider scheme tho claims of pure 
research would probably toko the first place Hence 
tho present appeal must m any event stand on its 
own merits, and the moreasing interest taken in the 
history of science should ensure a satisfactory re- 
sponse to it Though the main responsibility of 
supporting this Museum will probably fall on Oxford, 
the signatories to the appeal are fully justified m 
inviting assistance from outside the Umveisity to 
ensure that the Museum is provided with the relatively 
modest amount required for its mamtenanoe of the 
valuable collections which Dr Gimther has been so 
successful m bringing together, and to which he has 
devoted so much careful attention 



44 


NATURE 


July 2, 1938, vol 142 


International Engineering Congress at Glasgow 


T HK selection of Glasgow foi the sessions of tli« 
International Engineering Congress, organized 
with the CO operation of the ten leading British 
teehnioal institutions, not only enabled the delegates 
and members to visit the numerous works and 
industrial establishments in and around the City, but 
also affonled the op|K>rtunity of holding the Congress 
at the Empire Exhibition at Bellahouston, with its 
\nried and extensive display of manufactures, 
machinery and plant Fully a thousand members 
attended the Congress, representative of the United 
Kingdom, the Dommions, France, Germany. Italy, 
Holguim, Denmark, Finland. Hungary, the United 
States and other countries — about twenty m all 
The opening address on Juno 21 was delivered by 
the president of the Congross, Lord Weii, who 
declared that it is the province of the moilom i ngineer 
to restore a balance of sanity in a world contaming 
an order of society planned for the utter destruction 
of civilization, charoctenred by the minimum of 
international commercial intercourse, and in which 
the life of every indnidual is limited and conditioneil 
by the constant fear of a potential enemy “Against 
this sombre picture, ’ ho saiil, ' wherein the law of 
the jungle appears to lie the chosen principle of 
evolution, it IS with mlief that we can descry the 
compensating forces of science and reason ” 

Mr John Colville, becretarv of btate for Scotland, 
and Lonl Elgin, piesidont of the Exhibition Com 
mittco, also a<ldresse<l the Congress and extended to 
the members a cordial welcome to the metropolis of 
Scottish industrj', the latter emphasizing his view 
that at a moment wlien all tho nations of the woild 
arc thinkmg how to protect tlumselves, “it is more 
imjMirtant to think furthei as to what stience can 


do and will do m makmg this jilace better than it has 
be»>n — a place where we can meet together as friends ” 
The papers afterwards read at the moetmgs on 
June 21-23 dealt with such varied subjects as 
British shipbuilding, coal, municipal and industrial 
planning, developments in electrical engineering, the 
internal combustion engine, tho iron and steel 
industry, mtemational air transjxirt, naval and 
mechanical construction in Italy, gas, and materials 
research, with one of appropriate local interest — the 
River Clyde and tho Harbour of Glasgow 

Among some striking passages contained in these 
papers were the statements of Lord Sempill that the 
total mileage of airways which in 1919 wa« 3,000. 
to day has attained a figure of much more than 
300,000 Civil aircraft are now flying alxiut 167 million 
nules, of which Ameriia accounts for 72 millions 
Tho speed attained is as much as 460 miles per hour, 
and there is no reason wliy it should not be increased 
An eminent French engineer, M Mercier, president of 
the Union d’Eleetricit6, stateil that the total world 
production of eloctiical energj has been estimated 
at 310 milliard kwh for the >ear 1929 and nt 490 
milliard kwh for 1937 Far from having attained its 
limit, consiunption of electricity is developing fiilh 
with very wide possibilities before it 

On the evening of June 21, tho president of tho 
Congross gave a dinner to tho official delegates, whit h 
was followeil by a civ ic reception in the City Chamliers 
by the Lord Provost and Coqioratioii to all thi 
fongross membeis Through tho courtesy of manu 
facturing firms, numoroiis facilities were affordeii for 
visits to local works and factories, while excursions 
were also made to centres of interest farther afield 
Brvsson Cunntnoham 


South-Eastern Union of Scientific Societies 

Annual Congress 


F or Its forty third annual congitss, the bouth 
Eastom Union of iScieutihc Societies met nt 
Woithing on June 21 26 a five days congress At 
tho inaugural meeting. Prof Julian Huxley, who 
suiceedwl Prof F E Wtiss as president, took as the 
subject of his presidential address “Natural History, 
Taxonomy and General Biology ’ Naturalists are 
now engaged, he said, in tidying up and arranging 
tho enormous number of itisocts and other forms of 
life, and those engaged in so dnmg call themselves 
taxonomists There are more than hve thousand 
kmds of two wmged insects in the British Isles and 
nearly as many beetles Separate species of life 
already catalogued number somewhere about a 
million Taxonomy is lioooming one of the focal 
pomts of biological research The staffs of the 
museums are overburdened with their share of the 
work Local naturalists can take a part, and the 
Association for the Study of Systematica is en- 
deavouring to form a panel of amateur workers. 
Prof. Huxley cslvocated detailed mapping of tuiimal- 


and plant life distribution Evolution is gomg on all 
around us in the ijuiot country side, just as much as 
in the deep sea, or tho tropical jungle, although 
difficult to detect 

At the mooting of tho Zoological Section Sn 
Edward Poulton gave one of his fascinating lectures 
on ‘ Lamarckian and Darwinian Conceptions of the 
Struggle for Existence”, which was listened to with 
tho attention due to one of so great authority He 
was followed by Mr J Homell, wlio read a paper on 
“Designmg of Public Aquaria” After reviewing the 
mistakes made m tho past m the aijuaria at such 
places as Brighton, Southport, Blackpool and else 
where, whore amusement was mixed up with the 
attempts to teach science, he showed how he 
would design a future aquarium Mr Homell was 
formerly director of fisheries to the Madras Govern 
ment, and the erection under his guidance of the 
aquarium at Madras resulted in a great popular 
movement to study the contents of the tanks he 
installed 
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The Be colonisation of a Burnt Patcli at ( ws 
bury” was the title of a paper by Mr B T Lowne 
The Jubilee and Coronation bonfires of 1936 and 
1937 left a scar more than 60 ft in diameter with a 
thickness of some 8 inches of ash Thise sterilized 
the soil to some depth The croopinf? thistle was the 
first plant to establish itself followed by the black 
berry beveral plants not native to thi sjiot miulo an 
uppearsmeo notably the (\ening primrose but this 
may have been carried to the spot in the footwear ol 
one of the builders of the fire I ate visits t< the spot 
showed that thirty nine s|)ecies of plants have 
tstabhshed themseh es and downland j laiits are 
gradually again growing there Mr I ownc also 
exhibited a hybrid between two himhhs f geianiiim 
which ho discovered on the Downs and found that 
the hybnils had bn d true many speeim ns having 
been found 

Miss F Oerard curator of tie Woithing Musi um 
showed maps of Sussex from th larliist tunes of 
map making including a copy i f the Annada map 
and another of the Palmi r map i f 1587 The many 
changes in the coast line wore clearly shown 

Other papers of a high order wen ccntributcd 
am mgst them being C c t logy of the btlborno 
Dihtriit by Dr C P Chatwin RcKiit Progress m 
the Study of Insect Migration by Dr C B 'Williams 
Iho Coastal Plain by Mr ( T < aster and Mr 
E C Martin British Herhals of the 17th Century 
by Dr T A hpragiie and A Proposed Survey of 
C halk Spi mgs and Boui nes by Mr h H Fdmunds 


It was aimounced that John Selden s cottage 
kn wn as I acios at Salv ington where Selden was 
bern in 1'584 had been offered as a fiyehold to the 
■Woithing Corporation by Mr Alfred W Oke 

Till LnioA having been requested to ariange for 
till delivery i f the Alexander Pi dli r Lecture of the 
British Science Cruild now incorporated m the 
British Association this was entrusted to Prof 
H I Hawkins who took as his subject Humanity 
in Geological Perspeetiyo After discussing many 
oiitwam thooiiis he said that he suspecteil that 
true geological kn< wleilgi is even now held but 
by th few and is brushed asidi by those who 
have it lut do not wish to own its teachings 
Truth chivalry and kindness art he said incon 
sistent with the stiuggli for i xistence but 
ntvf rthi li ss thi idealist who faces noble thoughts 
IS a man M n can learn their capat ity for appre 
ciating w IS lorn shows that its acquisition is not 
beyond the ir piwers An 1 wisdom which makes 
men human is better than the rubies of material 
sue cess that may leave him bestial 

Iho oxcuisions wen viiy varied suiting all tastes 
visits to ( issbury Amis rley Som| ting the Broail 
water Waterwerks tie Angmeiing Roman Villa 
Swanboiiriii and tin Anm and the Highdown 
Housi t.arlins having licin arranged 

A rece f t ion at the Town Hall was given to mombe rs 
by tin Mayor and Mayoress C oiiiie illor and Mrs 
W ( Birki tt w hose eo operation in making the C on 
gross a success was guatly appreciated by the Union 


Scientific and Industrial Research in Australia 


T he eleventh annual report of the ( ouncil for 
Scientific and Induatrial Research, Common 
wealth of Australia which covers the year ended 
June 30 1937, refers to the establishment of a 

Fisheries Section to conduct researches into Australian 
Fisheries problems 1 his is at prcjsent housed m 
temporary quarters but a property trained staff is 
being built up while the problems determining the 
location of the research station are being reviewed 
and an investigation vessel is under construction 
Experimental flights have already mdicatod that 
serial observations can considerably assist the work 
of the investigation vessel Considi rable piogress was 
slso made during the year in the prov ision of adequate 
laboratory facilities The Forest Products Laboratory 
was officially opened on April 7, 1937 the Viti 
cultural Research Station, Morbein has been ocoupied 
and it was antioqiated that the headquarters labora 
tones and experimental cool stores of the Section of 
rood Preservation and Transport and the now 
Animal Health Laboratory would bo ready for 
occupation at the end of 1937 
The Division of Plant Industry has oontmued its 
iiivestigation mto plant pasture problems as well as 
of physK) logical diseases of fniit m the field and 
Iworders followrmg storage Evidence has been 
obtamed that high soil temperatures mcrease re 
iistanoe to peA sealing development of Aag smut in 
»rt^ varieties of wheat and lowers it m others In 
<he nimigation of seed beds for control of downy 
nildew or blue mould of tobacco, benzene vapour 
Hways gave the best results and attention is being 


turned to control inder field conditions The Division 
of Fconoinic I ntoin logy has given much tune to 
the sheep blowfly pest mcludmg studios both of the 
sheep and the Hies as well as the prevention and 
treatment of strike Search has been made for 
siibstitut* s for leael arsenate m insecticides for 
codling moth sprays and a good deal of the Division s 
lime has boon occupied with work on the biological 
< uitrol of noxious weeds as well as on oheraical 
methods if weed eontrol Investigations by thi 
Animol Health laboratories have agam ranged over 
a wide liold mcludmg bovmo mastitis studies in 
fleece chemistry anJ fabre measurement fertility in 
sheep dairy products research and m addition the 
Animal Nutrition Laboiatory at Adelaide has been 
responsible for investigations on phosphorus meta 
holism of sheep and on coast disease 

The Forest ProiUiots Divisioi s investigations also 
cover a wide field from the reasoning of timber 
tunber physics, wood structure and utilization to 
the preservation of wood where the value of arsenioals 
as termitioides in Australia and of sodium silioofluonde 
for protection against Lyctut attack has been es 
tablished Many important investigations have also 
been earned out at the 'Viticultural Research Station 
on imgation and drainage as well as by the Food 
Preservation Section, inoludmg mvestigations on 
chilled beef suoh as loss of bloom, on diseasea of 
bananas and their control, citrus packing house 
problems, including the colouring of oitrus fruits, and 
problems relating to the storage and dieeaeee of 
apples, pears, plums, peaches, etc 
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Science News a Century Ago 

Jean Marc Gaspard Itard (1775 1838) 

Ttjly 6 marks the centenary of the death of this 
famous pioneer in otology who was bom m 1776 
at Oraison a small town m Provence At nmeteen 
years of eige, he became assistant to the celebrated 
surgeon Larrey at Toulon and afterwards accom 
panied him to Pans where he studied tnedicmo under 
Pinel and Gorvisart He qualified with a thesis on 
pnei mothorax and shortly afterward was appointed 
physician to the Institute for Deaf Mutes whore he 
gained a great roputati n by his detailed study of the 
idiot boy known as the Sauvage do 1 Aveyron 
His chief work ( n the composition of which ho spent 
eleven years entitled Traitd dos maladies de 1 oroille 
et de 1 audition appeared m 1821 and a second 
edition was published posthumously m 1842 He 
invented an acoumeter which was the first instni 
ment of its kind as well as a form of Fustachian 
catheter and an instrument for the improvement of 
hearing Ho was also the author of articles on 
stammering intermittent fever and dropsy and 
translated Willich s book on domestic hygiene In 
1816 he became joint editor of the Journ^ Umverael 
lea aciencea midwalea and m 1822 of the Revue 
M4dtoale while m 1832 he was made editor of the 
‘ Diotionnairo de M4decme 


Launch of the Robert F Stockton 

On July 7 1838 Lairds of Dirkeiihead laimched 
the iron screw steamer Robert h Stockton which 
being sent to the United btates the following year 
became the first screw driven vessel to bo used for 
practical purposes in that country She was built to 
the order of Captain R F Stockton (1796 1866) of 
the United States Navy and fitted with the screw 
propeller mventod by John Ericsson She was 63 4 ft 
long 10 ft beam 7 ft deep 33 tons register and 
33 horse power She was fitted with a two cylinder 
engine driving the propeller shaft directly and not 
through gearing In January 1839 she carried out 
trials in the River Thames when she successfully 
towed four coal barges from Southwark to Waterloo 
Bridge Referring to her trials The Ttinee said that 
they appeared quite conclusive as to the sticcess of 
this important improvement m steam navigation 
The vessel was sent t > America under sail and after 
wards was used as a steam tug on the Delaware and 
Rariton Canal being renamed the New Jersey 

Supply of Purt Milk 

On July 7 1838 the Mechanica Magazine con 
tamed a communication from J Fordred directing 
attention to an essay on milk supply by M BarreuI 
recently published m Fans The essay oontamed a 
remarkable review of the methods used for adulterat 
ing milk Some of the more wealthy inhabitants it 
said who obtained their milk direct from the dairies 
at a good pnee had it pure but the mass of milk 
sold m Pans was more or less adulterated with water 
brown sugar flour or emulsion of swoet almonds 
It was suggested therefore, that the authorities 
should ordam that no milk should be sold except m 
sealed measures and that m each quarter of the city 
one or two pharmacists should be charged with the 
duty of exanunmg the milk from time to time 
Penalties were proposed for every fraudulent altera 
tion in quality or quantity 


July 2 1938 vol 142 
University Events 

Cambridob — Dr A J Bradley has been appomted 
assistant director of research m crystallography and 
Dr J E Driver Umversity demonstrator in the 
Department of Chemistry 

The Vice Chancellor gives notice that the John 
Humphrey Plummer professorship of mathematical 
physics will be vacant on October 1 by the resignation 
of Prof B H Fowler Preference will be given to 
candidates whose work is connected with theoretical 
atomic physics The stipend of the professor is 
£1 2(K) a year or if ho holds a fellowship with dividend 
£1 000 a year Candidates for the professorship are 
requested to communicate with the Vice Chancellor 
and to send him on or before July 20 ten copies of 
any statement or testimonial which they desire to 
submit to the electors If testimonials and references 
are sent, they should not taken together exceed four 
m number 

Dr B C Saunders University demonstrator m 
chemistry has been elected to a fellowship at 
Magdalene College Dr Saunders was placed m the first 
class of the Natural Sciences Tripos Part I m 1924 
and the first class in Part II of the same Tripos m 
1926 m which your he was elected to the Beateon 
Scholarship at Pembrokn College Since 1931 he has 
been Charles Kmgsley lecturer and director of studies 
m natural sciences and medicine at Magdalene 
College 

J R F Jeffreys of Downmg College has been 
olmted to the Sheepshanks Extnbition for 1938 

H Davenport of Trinity College has been ap 
proved for the degree of doctor of science 

London — Sir Robert Pickard has been re elected 
vice chancellor for the year 1938 39 Dr A M H 
Gray has been appointed deputy vice chancellor for 
the same period 

Dr J D Boyd has boon appointed to the Univer 
Hity chair of anatomy tenable at the London Hospital 
M^ical College as from the begmnmg of next session 
Smeo 1937 he has been University lecturer in anatomy 
in the University of Cambridge 

It has been resolved that on the occasion of the 
celebration <f Foimdation Day 1938 the following 
honorary degrees among others should be conferred 
Sir Charles H Bressey the degree of doctor of science 
(engineering) Sir Robert Ludwig Mond the tlegree 
of doctor of science Prof A W Pollard tho degree 
of doctor of literature 

Prof J H Clapham has been appointed Creighton 
lecturer for the year 1938 39 

Tho following doctorates have been conferred 
D Sc m anatomy on Prof Thomas Niool University 
professor at Kuig s College D Sc in biochemistry 
on Mr B C J Q Knight University College D So 
m botany on Mr Hugh Dickson Imperial College- 
Royal College of Scienoo 

Oxford — J D Lambert has been eleetc-d to an 
ofllcial fellowship as lecturer m natural science at 
Trinity College m succession to Prof C N Hinshel 
wood 

SvDNHY — At the Annual Commemoration Cere 
mony on May 14 the raportuiuty was taken of 
presenting to Dr W L Waterhouse acting dean of 
the Faculty of Agriculture of the University of 
Sydney the Forrer Memorial Medal This is the 
third occasion on which the medal m honour of the 
world famous wheat breeder hae been awarded 



NATURE 


47 


No 3583 July 2, 1938 

Soaeties and Academies 

Pans 

Academy of Saences, May 2 {C B , 206 1333 142(>) 
Louis CoUFTlONAL A problem of abstract 
mechanical analysis tho theory of reduction, result 
of mechanical functions 

R db Miste The infinitesimal element of order 
n of a skew ourve 

HusNi Hamid The hyporcongruence of h,uclidian 
space of n + 1 dimensions 

Bi^uA DK Sz Nagy Senes of multiply monotone 
factors 

Aluxandre OsTKOvtsKi Some transformations of 
tho senes of Liouville Neumann 

Mule Marik Charpentiku The Piano points i f 
certain systems of differential eipiations 

Auxandrb Ghika Tho determination of analj 
tical functions 

SlLVAlN Waihs Some propoitios of pseudo 
confonnal transformations with an imariant frontier 

^Ftikvvf OEhmichfn The teachings of natural 
flight and their applications to fljmg machines 
capahle of hovering m tho air 

Jkan Tilho Remarks on tho hehcostat 
AssfevE Datzeif The mean distribution ol the 
electrons in a complex atom 

Bfvjamin dh Jekhowsky a criterion for the 
identification of smallmlanets A simplification of tho 
methods of caloulatioM^f tho criterion of Luc Picait 
V A Nicolsky Method of calculation of plates 
of unequal moments of inertia 

Aurelio Marques da Silva The matoriali/ation 
of a photon in the field of an electron 
Jban ViRorm The theoretical study of a trans 
port of ions by a current of vapour usod for obtaining 
liigh potentials 

Nicolas Perakis, Ikvphon Karantassis and 
Leakdre Capatos The measurement of tho atomic 
(magnetic) moment of tetravalont rhenium 
Yeou Ta Tho repietition of tho whole of the 
vibration spectrum of organic molecules m the neigh 
bourhood of each of the frequencies (CH) of vibration, 
fundamental or harmonic 

ANDRli Guinikr The diffusion of X ra\ s under 
very small angles applied to the study of hno particles 
and to colloicial suspensions 

Georges Cakf^ni Tho preparation, electrometry 
and ultra violet spoctrography of glucohepto ascorbic 
acid 

Pierre Bovneman and Marc UAssrkBE The 
condensed phosphoric acids The polyphosphates 
Fiinx Trombe The isolation of metallic europium 
The electrolysis of europium chloride in the eutectic 
mixture of potassium and sodium chlorides with a 
cadmium cathode gives a cadmium europium alloy 
from which the cadmium can be removed by heating 
in argon under reduced pressure at carefully controlled 
temperatures The final product contains 98 per cent 
of europium 

Roger Lauffenburobr and Michel Brodsky 
Study of the system NajaP 04 + 2NH4Cl5±2NaCl + 
(NH4)»HP04 

Jeait Baron tmd Paul Laffittb The inflamma 
tion of normal propyl ether The pressure temperature 
of inflammation curves are analogous wfth those of 
ethyl ether, and, as was found with tho latter, the 
addition of nitrogen to the mixtures of oxygen and 
ether lowers the temperature of inflammation 


Gustave Vav on and Rogfr Mathiku The hy dro 
genation of halogen derivatives by platinum black 
Vir rim Madsfn The Caledonian chain of northern 
Groonland 

Christian Poi i sen The Ozarkian m Groonland 
Georgfs CHouBKRr and Louis Nbitner The 
Pro ( ninbrian of the western Anti Atlas 

Jean hELDM ANN and Mi lk Genevieve Mazoyeb 
The loduques of igjmraqirpaia arnuita 

Jean Renaud J he existence of the dicarjon in 
a 'inerharom /rci isi latoil from the v me 

Mlles Berthe Delaporte and Nadia Roukiikl 
MAN Ihe proHince of thymine m the nucleic acid 
extraiteil fiim veast f vtological and chemical 

losoatches 

Pierre ( hoi ard Iho experimental product ion 
of buds iindi r the iiitiiiince of the heteroaiixms 
Rene Soi J^i ns Ihe imhryoginv of tho Illece 
bracoae [Seleiantliocote] iho ill velopmoiit of the 
embiyo m StUranlhits perennia 

Jean ( i /in Fvidonce of tho remarkable con 
stanev 111 the r gimo of growth in tho germination 
of pollen 

Mme (fciib Sosa Bouiinouti J he comparative 
compositi n of sjKiros and pollens ol vascular plants 
Kaamonu Cahfn imd Mme ANDitiiF Tronchon 
Tho action of zinc on the ii strogenic effects of 
folliciiline in the ovaiioctomi/id rat 7inc chloride 
increu.sc~i the intensity ami pn longs tho duration of 
tho ustrogenii effi cts of folliculmo in tho ovnri 
ectoini/ed rat provided that the ratio of zinc to 
hormone lies between certain limits 

Mmf V4ra T)antchakof> Iho muhanism of the 
sexual deviations resulting from (a) treatment with 
testo storone (6) free innrtinisin (r) tumours of tho 
snpraienal capsule (virilism) 

Audi stf Sabtoky, KfxA Sartory and Jacques 
Meyer 1 he influence of certain water soluble 
vitamins on tho velocity of growth of various cocci 
form bacteria 

AndhA Boivin and Mme Lydia Mebrobbanu 
Tho chemical nature and biological properties of the 
F» antigen of tho typhoid bacillus 

Moscow 

Academy of Sciences (C R 18 No 8 , 1938) 

T I PiiivAiov Different clauses of subharmonu 
functions considered from tho point of view of their 
analytic representation 

V S loNATOVSKiJ The Laplace transfonna 
tion (10) 

D Shin (1) Existence theorems for the quasi 
differential equation of tho nth rder (2) The solu 
turns of the self adjoint differential equation «[n] —lu, 
Hl)^0 m Lt (0, oo) (3) The quasi differential trans 
formations m Hilbert spiace 

Loo Kfno Hua Some results on Waring s 
problem for smaller powers 

N Lubin a theorem of the theory of equations 
with partial derivatives 

N Moissbiev (1) Jhe convergence of the senes 
representing funnally the simple penodic solutions 
(3) Ihe generalized Jacobian stability of a periodic 
trajectory 

H Mandkl Boms electrodynamics and cosmo 
logy 

Q S Landsbbro and V S Malybkbv Combination 
spectra of the solutions of water m dioxane cuid 
pyridine 



48 


NATURE 


K Alexkkva . Long period radioactivity m uilver, 
ceeaium and indium activated by alow neutron 
bombardment. 

S M Katchknkov ; Absorption spectra of 
praseodymium and neodymium m heavy water. 

S, L Mandelstam The intensity of spectral rays 
in an arc with carbon olectrodts 

W Stockmann : Soino characteristic moments of 
the liorizontal mixing of water massos of the Caspian 
Sea m the system S ~ /(<) 

N N Malov Contribution to the theory of the 
electrical conductivity of obje<'ts liable to polariza- 
tion. 

P Khomikovsky and P RFiiiUNiint Bopimdonoo 
of stabilization and wetting of particles siisjKmded 
m oil medium on the f|unntity ol the surfaco-activo 
substance adsiirbed 

I I Cfrniajev ( 1 ) Clove’s triamino (2) The cis- 
totrammo of (piadnvalent platinum 

N N Kuiinakov, I I Koknilov and (1. H 
Boky ‘Kubv’ slag from the thennito process for the 
production of metallio ohromimn 

A M Nburi l Evolution of cultivated varieties 
of grapes 

I A Kosth’c’enko Winter hardmess of plants 
ns influonced by vernalization of rip<*nmg seed grams 

0 V Zari.uda Action of soil ilrought on the 
formation of generative organs m spring wheats 

1 Si’KHORtrKov, E Klino and K Ov^arov The 
offoct of Ph i/tophihora tn/eslait^ do Bary on the 
fennents of atfecteil plants 

V T Eremj!nko Intermediate period of develop- 
ment and anatomo-inorphologioal characters of the 
light stage in wheat 

M Ch Caji.achjan Motion of blossom homiono 
in girdled and grafted plants. 

V 0 Alexandrov and O O Alexandrova 
Pull and meagre gram in soft wheat 
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Forthcoming Events 

[Afdtmg matked imth an aaUrxak la open to the pnhlu) ] 

Institute of Physios (Manchester and District 
Branch), July 4-C — Conference on Elasticity and 
Plasticity to be hold m the University of Manchester • 
Museums Association, July 4-9 — Annual Conference 
to be held in Belfast 


Appointments Vacant 


VrairrAni.li Srni iai.ist In the Punjab A«rU ultursl Si.rv leu ( lau I — 
Tlin High (’onimlsHioncr for India, Ocni ral Di iwrtnii nt, India Himiic, 
Aldwjch, London, W (. 2 (July 7 ) 

LncluRSR IN PnoDLcnoN ENOisKmuso In the Diidle> and 
Stallordshiro Tnclinn al <'oll<.t[i , The Broadway, Dudley — The Principal 
(July 7 ) 


■ ol 


< Ki.bctricai. Evoinekrino In the Military 
dwleh, S K 18 — Tho Commandant (July 8 ) 

L ENOINBERINQ in the Ckmtral Tochnieal 


College, Sullolk Street, Birmingham, 1 Tho Chief Kdiieatlon O 

(July 9) 

LecTirkr is Mrohankal ENhiNrERiNO In the North Statford- 
Khlrn Teehnhal College— The ( lerk to the (iovemors, Kdueatlon 
Oilhea, I'own Hall, Haih}, Stoke on Tout (liilj 9) 

I.RlTPRER t"f CHEMISTRY and LECTIRKR IV I'HARMAl EITICVI, 
CHEMISTRY in UnlvendU Colli ge, Notl Ingham- I'lie Kiglutrar 
(Jiil> 11) 

Assistant LKCTtRER and Demonstrator in ( hrmintrv m King s 

Colli ge for HiMiNehidil and HihIhI CamiHlen Hill Road, 

Isindon, W 8 — The Secretarj (Jul> 11) 

Assistant Lecturer in the Department of DtiLniNu, Hudilen,- 
flulil Teelmhal College — Thn Prlniipal (Jiinn 11) 

Head of the Biolouy Department, Hinldi rsBi Id I’eihniial 
College— The Principal (July 18) 

JUNIOR LECTURER IN SCIENCE In the Uo>al Military Academv, 
Woolwich, 8 Els — The Under Sccretorj of State (t 5), The War 
Offleo, London. 8W 1 (July l«) 

University Lecturer in Mathematics In the Unlvemltv of 
tttml.rldg« -Dr H M Taylor, tUre Colli ge. Cambridge (Jnb 1«) 
Plummer Professor of Mathematical Physics In the UiiIm rally 
of I ambridge— The VIcc-Chanci llor (July 211) 

Professor of Physioloov in the University of Melbourne— Th« 

Secretary, Unlverslllea Bu "*■ w— ..i... uu- ,i. 

Street. London, W C I 


I BritUh Empire, 88a (lower 


Tokyo 

Imperial Academy (Proc , 14, No. 4, April 1038) 
i^AEMON Tab6 Nakamura and Yosro Kat6 Vai la- 
tiuns m tho magnetic dip in (Vntral Japan 

Hantaro Nagaoka an<l Tadao Mishima Some 
chemical actions of hydrogen excited by oloctrodeless 
diHchargu Tho action of excited hydrogen on various 
chemical compoimds is described 

EiJi Oc'hiai and Tosiharu Nakamura On our 
knowledge of tho so called 2 nitrosomorphins 

Oakuho Imamura and Masao Kotani Crustal 

YosrriRO Umeya Developmental characteristics 
of the silkworm embryo 

Kin-ichiro Hanaoka Sex modification in ssemi- 
differentiatod salamander, Hynobnia relardus, result- 
ing from implantation of tostis and hypophysis 
Toki o Yamamoto Contractile movement of the 
egg of a bony fish, Salan.c microdon Contraotion m 
shown to occur on the yolk sphere, while the bloato- 
derm itself remains still The protoplasmic layer 
surrounding tho yolk during early stages of develop- 
ment 18 considered responsible for this contractile 
movement It is suggested that the movement 
functions as a stirrer m order to facilitate the absorp- 
tion of yolk 

Kpyoshi Takewaki (1) Effect of testis graft on 
the adrenal of the mouse (2)NoteonaBuboutaneou8ly 
transplanted mouse testis with spermatogenetio 
activity. 


Reports and other Publications 


(not included in the inmdhly Hooke Supplement) 

Great Britain and Ireland 
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Pp l\ '"‘ZB f -1-1 map ('London 
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By Harry Heiirv ( Fart 
W 1179 
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■'■ •lial No 14S) '■ ‘ ’ 


HM stationery 
The Ineiiranei Man ami 
No 15) Pp 92 (Iznidon 
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the^mmoth Pit liy Ruth Patrick Pp 15 24 (Philadelphia, P» 
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S Australia Kyancutta Museum ) 
Indian Foreet Rceords (New Series ) 
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I'nrcullonida) (Uol ) BySliOuyA K Marshall Pp U-1-159 184 + 1 
plate lu annas , It Vol 4, No 1 A Oulde to the Inserts of Dal- 
bergla Slssoo for Forest Offloers Pp 11+42 1 rupee , ll Od (Delhi 
Manager of Publications ) (179 

Report of the Botenlcal 8urv^ of India for 1989-37 Pp 11 
(Calcutta Oovemment of India ness ) (179 

^^Reco^^rtbe Botanical Buiv^^ol^Ini^^^ Vol. 12, No 2 (l)The 
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Internationa 

F or several years past we have been familiar <li 
with the spectacle of eminent men of learning ai 
bcuig forced to leave their work either on racial pi 
grounds or because they do not accept particular a! 
political, religious or other limited views The list b: 
of men of science in Austria who have recently 
lieen dismissed from their posts (see Nature, Juno ci 
IH, p 1101, July 2, p 32), 18 a pertinent reminder p 
that this state of affairs not only persists, but is F 
even extending, and that the work of the Society p 
for the Protection of Science and Learning needs 0 
lontmuod and enhanccxl support tl 

Important as is the work of relieving the distress q 
entailed by such proscriptions and establishmg the 
victuns in conditions under which they can resume .s( 
their studies and benefactions to mankmd, there tt 
are other insidious effects which may have even w 
more serious consequences to the world if un- tl 
checked No unprejudiced person ijuestions tho it 
■oal impoverishment of science, for example, in ai 
hose countries from which the evictions on such b 
rounds have occurred What is less apparent, b( 
lowcver, is that the loss is one from which the 
vhole world of science and learning suffers d 

A striking example of this is to be found in the b 
eiently published review of the work of tho tl 
Rockefeller Federation m 1937 From the be- w 
gmmng of its activities twenty-five years ago, the F 
foundation has been guided by the objective set ci 
forth in its charter • "The well-being of mankmd ci 
throughout the world,” The trustees have en- o 
> doavoured to maintain the work of the Foimdation fl 
on an international plan without consideration of p 
i>olitical doctrines or creeds, bebeving that in a ai 
programme based on the advancement of know- w 
lodge it U imperative to disregard the geographical 
Ijoundanes which arbitrarily and often unhappily si 


al 

divide tho world into a pittTTvwrTi of senseless 
antagonisms In its search for high talent and 
promising opportunidcs, the Foundation has 
assumed that national frontiers are not tho for- 
biddmg barriers they purport to be 

In recent years serious and moreasmg diffi- 
culties have been encountered in pursumg this 
policy As Raymond B Fosdick, president of the 
Foundation, jioints out, objective scholarship is 
jiossible only where thought is free, and freedom 
can exist only where there is tolerance and where 
there are no prohibitions on the mquisitivo and 
quest lonmg mind 

The progressive disintegration of creative 
.scholarship, particularly m the soeial sciences ami 
the humanities, which tho world has recently 
witnessed m several countries, has already affected 
the programme of the Foundation In some holds 
it IS now profitless to go where it formerly went, 
and Its work is stopped at some frontiers lieoaiise 
behind them the search for truth by eager and 
Bccptioal minds has been inailc impossible. 

It needs no profound acquamtaneo with the 
detailed activities of the Foundation and its many 
licnefaotions to mankind in all countries to realize 
the gravity of a situation which can draw such 
words from the president of tho Rockefeller 
Foundation In tho last analysis, knowledge 
cannot be nationaUzed. Successful embargoes 
cannot bo maintamed against the export or import 
of ideas We are all of us, under whatever national 
flag, the joint beneficiaries of tho mtellectual pro- 
perty of mankind Science cannot but have a smgle 
aim and language in the discovery of truth or it 
ceases to be soienoe 

Nowhere have the dangers of the present 
situation been more plainly set before scientific 
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workers It is bad enough that the activities of 
such an organization as tlie Rockefeller Foundation 
should be cirouniscribod and certain countries 
depnvwl of the services it could render This 
however is not the concern of those nations alone 
for the whole world is impoverished by this state 
of affairs Scientific progress depends on co 
operation and anything which limits the frcodoiti 
of scientific work or scientific workers because they 
do not accept particular pohtical or religious views 
whether generally or in limited areas is detn 
mental to the advancement of knowledge and the 
progress of mankind The contact between keen 
and untrammelled mmds of men of all races 
supplies one of the most indispensable stimulants 
to scientific progress an I we hamper it at our peril 
The fears concerning mtellectual freedom which 
Prof A V Hill expressed four years ago in his 
Huxley Memorial Lecture on The International 
Status and Obligations of Science have indeed 
Ijeen justified and it cannot be said that scientific 
workers as a whole have hooded his wamuig Many 
of them still forget that freedom of thought 
though fairly and hardly won is not a permanent 
and inevitable attribute of science but has to bo 
mamtamed by further struggle The coercion of 
scientific workers to specified political opmions has 
already lowered the standard of scientific honesty in 
those countries and if unchecked may bruig science 
Itself mto contempt Nor would it be hard to find 
evidence of forces m the Anglo Saxon communities 
which are workmg to hmdor research to destroy 
free thought and to strike at the root of all opmion 
not congenial to authority 

This therefore is no tune for shallow com 
placency for self congratulation at the com 
parative freedom of thought to bo found m one 
country rather than m another Scientific workers 
cannot be content to concern themselves solely 
with the advance of a science within their own 
national frontiers That way lies impoverishment 
and ultimate stultification The advancement of 
science no less than the contmual progress of 
mankmd demands that the hberty lost anywhere 
shall be regamed Science and leammg must 
recognize that they exist not only for their own sake 
not only for what they can do for the material wel 
fare of mankmd but chiefly for the fact that they 
alone seem to bo truly mtemational •and capable 
of transcendmg national follies 

Among the welcome signs that scientific workers 
are oommg to recognize the gravity of the situation 
are the resolutions passed at the Indianopolis 
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meeting ot the American Association for the 
Advancement of Science and the response they 
have already received The first resolution 
afhrmmg the mdependence of science of national 
boundaries and races and creeds and assertmg 
that science could only flourish where peace and 
intellectual freedom wore found extended an 
invitation to the British Association for the 
Advancement of Science to co operate not only m 
advanemg the mterests of science but also i" 
promotmg peace among nations and mtellectual 
freedom Ihe same resolution also declared that 
an exammation of the profound oftects of science 
upon society was one of the objectives of the 
Association 

The second resolution referred even more 
specifically to the inroads being made upon in 
telloctual freedom and declared emphatically that 
if the existmg liberties won through ages of 
struggle and at enormous cost wore lost oi 
senously impaired there could be no hope of 
contmued progress in science or even of lastmg 
material welfare Ihe suppression of mdependent 
thought and its free expression was denounced as 
a major crime against civilization and the exeou 
tive secretary of the Association was requested to 
raise with the British Association the question of 
CO operation so that the combined scientific 
forces of America and Groat Britain should act as 
a united world mtellect 

From these resolutions there have already been 
derived a number of concrete proposals such as 
the formulation of a set of fundamental scientific 
principles of an ethical nature and of the maximum 
number of mviolable methods of mtemational 
intercourse and co operation among scientific 
workers as well as the plannmg of machmery for 
givmg effect to such proposals Progress m such 
matters however is determmed largely by the 
extent to which mdividual scientific workers are 
prepared to contnbute both interest and active 
support Upon them depends mainly whether or 
not such matters figure prommently or not at all 
m the proceedmgs of the forthcommg meeting of 
the British Association 

If the present drift is to be arrested and science 
and leammg are to regam everywhere the im 
munity from mterferenoe or persecution to which 
they have been regarded as entitled m all civilized 
communities for several centimes it will not be 
by the efforts of a minority of scientific workers 
Science will only be re established m its unique 
place among the mterests of mankmd when 
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soiontific workers everywhere recognize thoir re- 
sponsibilities and are prepared to make fresh 
Wnfices in the cause of mtelleotual freedom 
They must educate their fellow citizens to the 
realization that science is a common mtorest of 
mankind, and that whatever may he the barriers 
or the difficulties or the struggles between thorn, 
civilized societies must accord a certain immunity 
and tolerance to those engaged in scientific dis- 
covery and learning 

Besides this, there must bo a widespread 
recognition by scientific workers of the normal 
conditions of tolerance and immunity for scientific 
pursuits m a civilized State These rcstramts — 
not to meddle with or bo dommated by divmity, 
morals, politics or rhetoric must be clearly under- 
stood and firmly accepted by scientific workers 
The loyal acceptance of such a code of ethics or 
disciplme IS all the more important to-day, not 
only if objective research in tho social sciences 
IS to be pursued, but also if what is often termed 
the fnistration of science is to be overcome 
Scientific thought can no more exert its full weight 
than objective research be pursued unless scientific 
workers maintain most scrupulously their intel- 


lectual honesty and independence of political 
pressure The disciplme of professional ethical 
codes, no less than the mtelloctual or technical 
excellence of the work carried out, is an important 
factor in establishing confidence in the integrity 
and impartuility of the results obtained 

Scientific workers cannot afford to bo mdififerent 
to these matters They should bo willing to make 
the effort both as men of science and as citizens, 
and to accept the challenge now thrown down to 
them Unity m defence of full freedom of thought, 
formulation and acceptance for themselves of the 
inevitable restraints demanded m a civilized com- 
munity for orderly progress, refusal to allow any 
external system of thought or institution to 
dictate their decisions or activities, and promotion 
by all moans m their power of the international 
exchange of ideas and its accompanying stimula- 
tion of thought arc some of tho necessary stops 
(iiven these desiderata, it will not be long before 
fresh victories are won for intellectual freedom, be- 
fore the restraint s on scientific intercourse are broken 
down and science is able to assist all nations to 
deal creatively and constructively with tho great 
problems which everywhere confront ns to-day 


A Chapter in the History of British Botany 


Sixty Years of Botany in Bntain (1875-1935) : 
Impressions of an Eye-Witness By Prof F O 
Bower Pp ix -f-112 -)-14 plates (London 
Macmillan and Co , Ltd , 1938 ) 10s Od not 

A LL Prof Bower’s books have been char- 
actenzed not only by their clearness of 
style but also by a power of transmittmg to the 
reader the mterest of the writer. This sense of the 
enjoyment which the author has experienced in 
the writing is specially evident m the present 
book,- which gives in vivid outline the history of 
an irAportant phase in the development of botany 
m Great Britam In the period of which it treats, 
an almost revolutionary change was effected from 
the precedmg purely systematic work to the 
aspects of botany familiar m our modem uni- 
versities It was well worth while bavmg the facts 
^corded, but this book is much more than a 
historical statement The hbtory is strung on an 
equally interestmg thread of autobiography, for 
Prof Bower not only lived through the whole 
period of which he writes, but also took an active 
part m ite events. As the sub- title mdicates, we 


are throughout receiving the impressions of an eye- 
witness Thus tho reader is led on with sustamed 
interest, grateful for the first-hand pictures he 
obtams of personalities and their work and some- 
times a httle regretful that ho does not get more 
This artistic reserve, together with the clarity of 
the writing, makes tho readmg of the book not 
only profitable but also a real pleasure 

As a boy at home and at a public school, the 
author was mterested m natural history and 
especially in botany When he passed hopefully 
m 1874 mto the University of Cambridge, he found 
the science almost detui, although the beginning 
of a revival was evident before 1879 m the pnvate 
teachmg of Vmes It was from the active botanical 
schools of the Contment that the new botany 
came belatedly to Britain and, like others who 
were concerned m its mtroduction. Bower went 
abroad to work m tho laboratories of Sachs and 
De Bary Reform m university teaching of the 
subject, on the other hand, came through Huxley 
at South Kensington, and Prof Bower gives us 
glimpses of the life of a young botanist m London 
in 1889-86. He became responsible for the botanical 
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Classen instituted by Tinsel ton -Dyer in Huxley’s 
department, and there was active research work in 
the recently established Jodrell Ijiboratory in Kew 
Gardens Tn 1886 Bower was almost commandetl 
by Sir Joseph Hooker to take on the duties of 
the regius chair of botany at Glasgow, which he 
held for forty years Botany was by then estab- 
lished on the new lines in England, but the work 
was still m great part to be done in the Scottish 
universities The progress of the department at 
(ilasgow 18 a good illustration of what took place 
m other universities 

Jn the course of the historical account, we have 
estimates of many great figures , of Hooker, Sachs, 
De Bary and Huidev among the seniors, and then 
of the younger men chiefly concerned in the move- 
ment The brief accounts are accompanied by 
gcKid portraits ft will be a re\ elation to many 
how much vital stimulus botany owed to men of 
whom one tends to think chiefly as administrators 
This 18 particularly true of Thiselton-l Iyer’s part 
in the movement, but also holds lor \'ine8 and 
Balfour The storv of the foundation of the AnruiLs 
of Botany by the latter is told m full In con- 
nexion with the progress of fossil botany, we have 
personal impressions of Williamson, Scott and 
Kidston This subject is taken as oiio illustration 
of the progress of branches of botany m Britam 
It IS balanced by a short consideration of the 
emergence of pure physiology in the botanical 
departments of the country, headed by Cambridge, 
where Francis Darwin and Gardiner were the 
initiators Space will not allow of adequate 
comment on a chapter entitled ‘ The Morpho- 
logical Kaleidoscope”, which, ns the author points 
out, 18 written ui somewhat more technical style 
than the rest of the book Here also the changes 
in point of view, the discoveries which “jogged 
the morphological kaleidoscope ’ and brought out 
new patterns m the study of the evolutionary 
morphology of land-plants, are made significant 


Research in 

South Latitude 

By F D Ommauney. Pp xi -t- 3U8 -t- 16 plates 
(Lmdon, New York and Toronto Longmans, 
Green and Co , Lt<i , 11)38 ) 9«. 6d net 

UVER since Dr Stanley Kemp, as director of 
^ research to the Discovery Committee, began 
in 1924 to get his staff together, the Natural 
History Museum at South Kensington has seen 
the commg and going of a group of young scientific 
men, for the most part biologists, collected from 
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by lieing taken from Bower’s own scientific 
experience 

A concluding chapter sums up the story sketched- 
in the book , estimates the present state of 
botany m Great Britain, frankly recognizing the 
decline of interest in morphology , and looks with 
breadth of v lew and hopefulness to future progress 
both in pure botany and in its practical appli- 
cations 

Prof Bower has given us a valuable book which 
may interest many in addition to professional 
botanists It should bo available for the students 
in every botanical department In proportion to 
their youth, readers will be removed from aiiv 
personal contacts with the small body of pioneers 
who laid the foundation of the differentiated, 
perhaps over specialized, science as it is now 
found 111 our iiniv-ersities Prof Bower has been 
able to write as an eye-witness ot these men and 
their work and has done this so vividly that we 
can realize how the botanical departments 111 
which we work and the conditions we take for 
granted have come about This is the book’s 
unmediate value , but the data it contains may 
prove invaluable to some future botanical his- 
tonan Those who introduced what was then 
called the ‘new botany' were united in enthusiasm 
and m a sense of adventure, the thrill of which 
persists in these pages What may be read between 
the lines, but is worth while making explicit, is 
the great part played by Prof Bower himself, not 
only m tho early stages of the movement, but also 
in carrymg its spu-it on to a later period The 
reviewer can speak gratefully of the stimulating 
atmosphere which radiated from the professor in 
the still primitive department at Glasgow in the 
early ’nineties As he can now realize, this was 
the direct outcome of the new spirit in mvostiga- 
tion and teaching which came mto botany m 
Great Britain in the ’seventies, and the history of^ 
which 18 the theme of this book W H I* 


the Antarctic 

the universities of England, Scotland, Wales and 
Ireland They would spend a few months at the 
Museum and then disappear for a year or two, to 
return, looking somewhat weather-beaten, accom- 
pamod by piles of packing-cases and casks (not 
always odourless) to arrange and study their 
collections in an iron shod at tho back of the' 
Museum, and to produce the long series of “Dis- 
covery Reports” which have been noticed from 
tune to time m the pages of Naturb. Thanks to 
these reports, the Antarctic Ocean is becoming the 
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iK'st-known, from a Hcientific point of view, of all 
the Seven Seas About their work those young men 
were always ready to talk to us, about the Antarctic 
(Jonvergence, or the corpora lutea oi whales, or 
the migrations of krill, but of their personal 
experiences wo could hoar but little Yet, some- 
times, over a pipe, one did got the impression that 
scientific research in the Antarctic was a man’s 
job Now, however, they have found a wortliy 
spokesman 

Dr Ommanney has the gift of arresting and 
v^vld description , he has looked upon men and 
lieasts and things with an observant anil sym- 
pathetic eye , and he has the sense ot humour 
to perceive the ridiculous in himself as well as in 
his companions He does not dwell too long or 
too exilusively on the discomforts and hardships, 
but he does make us foci in some measure what it 
meant to step from teaching biology to first-year 
medical students to the gigantic horrors of 
fiensing Some of his pages are not for the 
squeamish, but if he is a realist, ho is not of the 
tyjie that is blind to the beauty beside the ugliness 
111 Nature or to the nobility that lies behind the 
meanness in the spirit of man Ommanney was 
one of the survey party of six men who were lost 
for ten days on King George Island in the South 
Shotlands, and tragedy was only missed by a hair’s 
breadth The story of their experiences is as 
moving as anything that has lioen toW us from 


the Antarctic, and none the less so because they 
were not out to make a sporting ‘record’ but wore 
doing a bit of sober and humdrum scientific 
resean h 

Although this book touches only incidentally 
on the Scientific work that the author and his 
colleagues were doing, it does preserve many 
detads that may be missod in more formal reports 
The choking stench and deafening clamour of the 
penguin rookeries, the loathsome slumbers ot the 
sea-elephants on the beaches, the dignified alba- 
trosses on their nests— the ecologist must not 
forget these in his picture of antarctic life, while 
the student of animal behaviour will note the 
apparent inabdity of seals and penguins to con- 
centrate attention for more than a fow moments 
on anything lying outside the daily routmo ot their 
lives It may lie true that “the elephant never 
forgets’’, but the sea-elephant seems unable to 
reraemlier for five imnutes that he has watched 
one of his companions bemg butchered within a 
few yanls of him 

The Colonial Office has at its disposal to-day 
not only the finest ship ever biult for oceano- 
graphical research, but also a team of some of the 
most exjienenccfl oceanographers in the world , 
just how experienced, Ommanney has made clear 
to us in this book It is much to be hoped that 
good use will bo found for both when the present 
programme of research is brought to an end 


Psychiatry from the Behaviourist Point of View 


A Biological Approach to the Problem of 
Abnormal Behavior 

By Dr Milton Harrington Pp 459 (Ijincaster, 
Pa The Science Press Printing Co , 1938 ) n p 

^ I ■'HE disadvantages of the psychological ap- 
^ proach to mental illness, the difficulty m 
proving facts, the prolonged treatment during 
which the patient is under the influence of the 
physician and the unpalatable theories of the 
psycho-analysts, have driven many to seek a 
basis for psychiatry elsewhere It is mevitable 
that those who turn away from psychological 
theories should return to the obviously firm facts 
of physiology, and to such the investigations of 
Pavlov and the behaviourists are a gift from the 
gods 

Dr. Milton Harrington has already written a 
book in which he entioized the structure and 
theory of psycho-analysis (“Wish-huntmg m the 
Unoonsoious’’, Macmillan, 1934) and in his present 
book we have the second of a tnology Here his 


efforts have “not been to present new evidence 
bearing on the problem of abnormal behaviour, 
but to bring together mto the form of a theory, the 
important facts at present known to us, thus 
eonsolidatmg the gams already made and preparmg 
the way for further progress” (The third book 
which will complete his tnology is to be on treat- 
ment ) 

It IS obvious that with such an intention nothmg 
new or strange will be found m his book More- 
over, the author does not take an entirely be- 
haviourist pomt of view, but is willing to recognize 
consciousness and to use what he thinks is good 
m the old psychology Ho thus obtains the best 
of both possible worlds, and by utilizing familiar 
physiological and psychological facts, he desenbes 
a psychophysiology upon which he constructs his 
psychopathology Two thirds of the book are de- 
voted to the psychophysiology and a third to the 
psychopathology It u desonbed in an interesting 
way with a facile style, and the whole is logioally 
developed One feels, however, a oertam poverty 
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of matenal and indeed the bohaviounstB ex 
planations are so obvious that any attempt to 
expand them makes a book rather laboured 
Dr Harrington makes the most of his mi,tonal 
and his description of the T aw of Confluence 
by which it is possible to cxplam condifiomng 
rcmforeement inhibition and the proiJiiction of 
symptoms all by om principle is most interesting 
and valuable 

When we tome to the psychopathology we can 
not help lc( ling unsatisfied Nor does it offer as 
all pathology should any fresh basis upon which 
to construct treatment It is doubtful whether we 
can explain for example the appearance of 
claustrophobia simply by conditioning The 
claustrophobic s( Idom give a history of repeatedly 
being sliut in closed spaces and even if one or 
two terrifying instances wdl suflice to condition 
the child (as recent work suggests) the mnumerablo 
instances of harmless enclosure m daily lift should 
ntutrali/e them Tn fact one can scarcely livt with 
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out going mto lifts and so on every day and yet 
someone who has done this without difficulty for 
years may suddenly become frightened of them 
The author s explanations of paranoid delusion 
given on page 422 are not very satisfactory ant 
merely et ho the old traditional views If delusions 
eould arise so easily they would be a great deal 
more common than they are to day 
In spite of these criticisms the book is sound 
and no one can do other than profit from reading 
it There are very few mistakes — the most obvious is' 
on page 343 where the writer mentions an mnate 
sense of modesty and one wonders if he really 
bt lieves that modesty is mbom and not acquired 
Dr Harrington is to be congratulated on 
ittempting to found a behavioiinst psychiatry 
and if it IS far from complete it is because he is 
bound by limitations of his own seeking No 
doubt ho feels it is better to build a small 
safe structure than a towermg construction of 
doubtful theory Clifford Ailen 


The Universities Yearbook 


The Yearbiiok of the Universities of the 
Empire 1938 

Pp xlv + 1154 (1 ondon 0 Bell and Sons 

1 td I'HS ) net 

T HF hrst Congress of the Universities of the 
British tmpire held in I ondon m 1912 
resolved that the time had come for establishmg 
V permanent centre of mformation to carry on the 
good work begun by the f ongress of weaving a 
fabric of mutual knowledge and understanding 
Thus originated the Universities Bureau of the 
British Fmpiro and the Yearbook the compilation 
of whieh IS one of its most important tasks In 
addition to bemg a who s who and a what s what 
lor the universities a shop window for the wares 
they have to offer and a summary record of their 
annals it brmgs together m a series of appendixes 
a heterogeneous mass of data relevant to the 
interests of their members actual and pros 
pectivc 

Such a compendium has a tendency to become 
unwieldy and this year the appendixes now 
co\ermg 240 pages have been rearranged m a 
more logioal sequence than heretofore facilitating 
quick reference They deal with such matters as 
admission to umversities students from abroad 
open post graduate scholarships admission to 
professional careers associations of students of 
teaohnrs and of other people mterested in higher 
education and research centres of scientific 
research and mformation hbranes universities of 


the United States \nglo American professorships 
international organizations 

I^astly there is a bibliography admission to 
which 18 jealously restneted Perhaps a httle more 
latitude might be allowed for new publications 
for as long as they are new for example the 
publications of the International Institute Ex 
aminations h nquiry ( ommittee (only one of which 
18 mentioned) the N U S congress report entitled 
Graduate Employment and Prof (^msberg s 
address to the British Association last year 
In this year s issue appears for the first tune 
the annual report of the executive council of the 
Universities Bureau The publicity thus given to 
the Bureau s procoedmgs is doubly acceptabl** by 
reason of the fact that the report mcludos a 
summary of the proceedings of the Committee oi 
Vice Chancellors and Prmcipals of the Umversitie* 
of Great Bntam and Ireland lineal descendant ol 
the committee constituted twenty years ago in 
response to Ixird Balfour s appeal to the umversi 
ties to estabbsh a body which should not onlji 
represent them vis k vis the Government and m 
their relations with the universities of othei 
nations but also should be an organ of expression 
to voice their desires and aspirations The list ol 
subjects discussed by the Committee (p xxxi and 
again on pp 17 18) is a long one, most of the 
items bemg of mmor importance It does nol 
apjiear whether any of them were matters referrec 
to the Committee by Government departments, ai 
contemplated m Lord Balfour s appeal 
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Contemporary Indian Philosophy 
By M K Gandhi, Babmdranatli 1 agore, Sw&mi 
Abhedananda, K C Bhattacliaryya, O C Lhatterji 
Ananda K Coomaraswamy, Bliagavan Das, biirond 
lanath Basgupta, Hiralal Ilaldur M Iliriyanna 
S Radhakrisiman, R D Ranodc, V Subrahmanya 
Iy<r, A R Wadia Ldit<<]byDi S Rodiiakiiduian 
and Prof J H Muiihiad (Libiaiy of Philosopjiy ) 
Pp 375 (London George Alhn and Unwin Ltd, 
1930 ) lOtf net 

I T IS for the mutual binifit of LasU rit and 
WoHtom philosoplioia tJiat siidi books as tho 
present are imbbslKnl A claiification ot Lidian 
thouglit 18 just as iinjiortant to Luliann thimsrivos 
as to tJio growing nuinbir of I uiopean scholais wlio 
make a technical study of Indian tliought Of tlie 
foul teen thinkiis who contributed to tho jirosont 
\ olume Gandhi anil lagoro belong to Indian national 
life, and their messages are moorpoiatod more for 
thiir moral influence than for thtir oxjioit value 
But tlio essays of tJie othi i writers provide much 
food for r« flection 

Meditating On tho Portuicnce of Pliilosopliy , 
Dr roomaraswamy suggests that tho highest wisdom 
IS obtauiable by fmduig wliat is common to different 
religions and by constructmg a rational m< taphysics 
on these common olemonts iVn oxaniplo of the 
inithod proposed is given m a coiujiarative study 
of tho idea of immortality Discussuig ‘ The Spirit 
111 Man ’, bir S Radhakrishnan reconedos theism an<l 
absolutism But both are rejected by Prof Wadia, 
os givmg no expleination of evil, in favour of piag 
matio idealism The suggestive study of Prof Das 
giipta on The Philosojihy of Dependent Emorgonco ’ 
and Prof Hiriyanna’s essay on The Problem of 
Truth” will be read witli much mterest, while 
Prof Ranode’s contribution, in which he proixises 
to reach truth by a critical mterpretation of the great 
philosophers, is ^lerhaps the most original of the 
series An excellent study of Vedantic philosophy 
IS given by Subrahmanya Iyer, who disousues maya 
(illusion) and the throe states of tho soul (waking, 
droaming and sloejimg) 

On tho whole, the essays oontamed m this book 
deal mamly with personal philosophy and religious 
problems , and they show, with tho exception of 
thoso of Prof Dasgupta and Prof Chatterji, that 
absolutism is m great favour m contomporaiy Indian 
thouf^t This 18 an mdication of the strong mfluenco 
of rehgion on philosophy, which will oontmue to be 
an outstandmg oharaotenstio of the Hmdu mmd 
T G 

The Structure and Development of the Fungi 
By Dame H C I Qwynno Vaughan and Dr B 
Barnes Second edition. Pp xvi+449 (Cambridge 
At the Umversity Press, 1937 ) 1^ not 

T eachers and students of botany and mycology 
will warmly welcome the second edition of this 
well known book During the decade whioh has 
elapsed smoe the book was first published, roseeu«h 
on the fungi has been ardently pursued , mucli 
additional knowledge has therefore been incorporated 
in the present edition, illustrated by figures of the 
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same oxcollenco as (haractonztd the liook origmalh 
Among many new ftaturos oiio is glad to soo the 
inclusion of a section on tlio interesting group of thi 
Blostooladiales, on account of the recently discovoiid 
fuiiition of tho spcrmiitia of tJio i lists, and a much 
fuller discussion of tlie pin nomona of lieterothallism 
and variation in tho fungi tjian was possible m 1927 
homo now inetliods are doseiiljod in tho cliapti r on 
tcchmquo and the roforencos to litoiaturo havo, m 
giniial hetii hiought up to date 

As iniii at d by tla titlo tin book deals jirimaiih 
with tlie inoqib >1 gy cf the fungi and only m i 
subsidiaiy mannii is their mode of life discussi d In 
a few instoneis rtfoience to the latti r has not mcoi 
pointed lecint work for example, some aiithoritii s 
consider that tho primary cause of larch cankoi is 
fiost and not Dasyscypha Wtllkommn, and fresh light 
has be ( n thrown on tho parasitism of hpichloc typhirui 
and ArnuUarui indUa It is now scarcely true to 
say that tho Ustilagmalis are obligato parasites, foi 
several sptcios have boon cultivated on artificial 
media Ualilago Carbo troatcxl os a single species, is 
really a coniplc x of sjh cies woth div orse life histones 
Ihosc however, are but minor impel fections m a 
book of gonciallj supremo ovcelleneo In fact the 
authors liavo described tho structuie and develop 
meiit of the fungi so well that an urgent ajipnal can 
bo made to the in e ithe r to include a fuller account 
of Uie gene ral biology of thoso organisms m tho next 
edition or to write a companion veilumo on this theme 

Physik fur Studierende an Technischen Hochschulen 
und Umversitaten 

Von Dr Paul Wessel Herausgegebon von Dr V 
Riederer von Paar Pp xn f 550 (Munohon Ernst 
Reinliardt, 1038 ) 4 90 gold marks 

T his text book of physios for engineers and 
technical col logo students is a kmd of pocket 
edition of an mtemiodiate course in physie^s with 
certain elaborations and unusual features While 
the fundamentals are surveyed, m an effective and 
extremely compact manner, in two main divisions of 
the work extending over some 360 pages m which 
special reference is made to X rays and crystal 
structure and to atomic physios, tho whole of the 
foregoing material is later re surveyed m a more 
oondens^ fashion as a revision oourse oeoupymg 
some 60 pages This is followed by another 60 pages 
contaming a senes of questions and answers, the 
latter usually taking tho form of a reference to tho 
appropriate page on which the relevant information 
nooossary for a oorrect answer is to be found Finally 
are given a goodly collection of mathematical and 
physical tables, where m addition to much useful 
data normally required by engmeers and physicists 
and to be expected in a book of this nature, are given 
tables such as thoso of tho isotopes of xenon, the 
famdies of radioactive elements and the wave 
lengths of the K senes of tho X ray spectra of various 
elements, the usefulness of which is not obvious 
The work is well illustrated and indexed, and 
should be most helpful to English speaking students 
who wish to acquire a knowledge of soientiflo German. 

L F B 
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A Monograph on Veins 

J3y Konntth J trunklm Pp x\ii + 410 London 
Bailh^ire Titwlall and Cox 1037 ) 27« 

I F anyone Hniiposes that little is known about veins 
Ids opinion will bo altered when lie reatla this 
scholarly but mteri sting monograph which covers 
tlie whole htiraturo from the sixth century Bt to 
1936 from the iximts of view of tho anatomist 
embryologist pharmacologist histologist clmician 
historian and pliotograiihoi — in fact from the pomt 
ff vitw of till jliysiologist 

Vims havi bi'en Dr hiiinklins jirincipal inteiist 
since 1924 and he has published many imjiors do 
SC] ibiiig skilful work camoel out with cartful accuiacj 
fltisoh and Gollwitzer Men r have simultaneously 
e< ncontrate d on till saint problem hew people have 
known enough al out \ eins to ajijireciate the sig 
nihcanci of this work but Dr Franklin has now 
htted the inetxs togither Hi was himself surjirieoil 
at how well th( y fitted anti many of his readers will 
shuro his I motion It must not 1 m imagmod howivii 
that tho j icturo is complt te lor uiiiny fundamental 
jiTobhms are still a mattei of cont^o^e^Hy hor 
xiiiti] l< John Hunter suggested that the pulsations 
in 111 til MS acted on veins like tho inovtmints if a 
piston 111 a pump forcing tho blood past tho \alves 
I bis the oiy has boon accepted by sum anil rejected 
hj t tilers, but tho piopiilsne effect ha« novel been 
ill monstrated though compression of veins by tic 
jiulso has bin obsirved by X lavs in men an 1 
d gs 

iho subjects elucussid include the blood ilcpota 
the jioculiar vosci lai anate my i f divuig animals th 
ffi cts of miisculai lontiaction and roepiiation on 
tie venous return tlie jihai nine ological emd nervous 
ceiutrol of veins veneius pressure arteriovenous 
anastomoses varicose veins and tho history of intra 
venous injt ctions and venesection 

1 he book IS atti actively produced with exeellent 
photogi aphs diagi ams and histone al portraits Ah >ut 
I 200 re file nee 8 are given in the bibliography 
J H < 

The Annual Register 

I Iteviow of Public Eivents at He mi and Abroml fi r 
tho Year 1937 Now Series Fdited by Ur M 
1 pstcin Pp XIV f 488 (London Longmans Green 
mill Co ltd 1938 ) 30« net 

W ITH unfailing punctuality this concise review 
of world history and aihievcmont makes its 
appearanci A calm review of tho stormy jear of 
1937 can have been no easy task but it has beM*n 
aihioveil without bias yet with enough spirit and 
V ivaoity to make it readable from beginning to end 
As usual British and foreign history each occupy 
about one thnxl of th< book Particular praise may 
be given to the survey of internal affairs in Great 
Bntam and to the accounts of Germany and the 
Soviet Union Spam Chma Japan and tho United 
btatos also occupy many psiges The writei of the 
survey of tho literature of the > ear comments on tho 
deterioration in standards of human justice and the 
discouragement of free speech which he believes have 
tended to slacken creative effort Unfortunately it 
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IS impossible to deny this belief Tho survey of 
scienoe however records advances in several direc 
tions although the condensation of the account no 
doubt on tho groimds of sjmeo is almost excessive 
There are also the usual surveys of art drama law 
and finance Among the public documents printed 
in full are the Constitution of Ireland and th< United 
States Neutrality Act The obitiiaiies of the jear 
give admirable biographies of eminent men and 
w iini n of all countries 

Throne Cmitique des Liquids 
1 Fluctuations en Density 2 La propagation et 
la Diffusion de la Luinidre Par Prof J Yvon 
(Aotualit^s soiontiflquo ot industnelles Nos 542 and 
543 ) Pp 133 together 18 fianes each 
T''HI!j author develops a theory of the propagation 
A and diffusion of plane jxilarizod light without 
change if wavohngth bj a mi natomic liquid for 
oxamph ai^on tlie moleoiilis of which are ossumid 
t> he spill ncal and isotropic I he lirst pait deals 
with the density distiilmtion and the effect cn it 
if gravity and thmnal agitation tho m con I with 
the dielectric lonstant rcfiaitivc indi x and diffiisi n 
of such a liquid the statistical method i f Gibbs being 
used throughout \n expression for the nvtio of tho 
str ngth of thi sourei of diffused light furnished by 
a V ihimi of tho liquid pi r unit intonsit j of tin ’ 
ineiilint light (Ravloighs lali ) is obtained which 
agrees satisfactorily with i xpi nrnental losults foi 
hcn/ino but not for water As in itlier is monatomic 
obsirvatiins in moiiati mie InjuiiLs aie r pnied 
before attimpts are made to i xtend tho th iiy to 
loraplex m deciles hath part i ntains niatlv lOf) 
n ftrencos 

The Statesman s Year Book 

Statistical and Historical Annual of the btutis of the 
W irld for the Year 1938 Edited by Dr M I psti in 
Sevinty fifth Annual Publication n vised aftei 
Ollicial Returns Pp xxvi -|- 1497 (1 ndon Mac 

millanandCo Ltd 1938 ) 20« net 

T his annual has effect od a sigmhcant ihange this 
jeai Ihe first part i f the book is no longei 
t ntitleil The British Empire but has become The 
Biitish ( immonwcalth of Nations Within this 
embraoing title comes first of all tho Biitish i mpire 
including Great Britain and Northern Iielaiid the 
Colonies Protectorates, India and Bunna and 
lecondly thi Dominions com lading with Ireland 
Iho remaining sections of tho book have nnilergono 
no change m arrangement but the usual careful 
revision m detail Abyssinia and Austria linger m 
their alphabetical places but all effective and other 
changes in their Governments are noted The section 
on tho States of Germany has disappeared As 
usual corrections and additions aro mado up to the 
end of March or even later Of the two coloured 
maps one illustrates the strategic position of Smga 
pore and the second shows the distribution of steel 
production and associated ores, iron, raarganese 
chromite etc , throughout the world 
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James Gregory (1638-1675)* 

By Prof. H. W. Turnbull, F.R.S. 


TN the early seventeenth eentury, two brothers, 

Alexander and David Arulerson of Aberdeen, 
rose to mathematical distinction Alexander, who 
went to Pans as professor ot mathernaties, became 
the friend and expositor of Vieta, while David, 
commonly called ‘Davie-do-a’-thing’, became the 
Archimedes of Aberdeen, eonstrncteil the spire of 
St Nicholas Church, and removed ‘Knock Mint 
land’, a dangerous submerged rock, from the 
harbour by hamessing it to the tide His daughter 
Janet married the llev John (fregory, of Drumoak 
on Deeside, twelve miles from Aberdeim, and 
thereafter for two hundreil >ears their descendants 
occupied the chairs ot either riiathematics, medu me 
or philosophy in an unbroken sequence at Scottish 
universities, always with vitality and distinction 

The greatest of this remarkable family was 
James, the third son of John an<l .Janet Gregory, 
who gained renown tor the invention of the 
reflecting telcscojie, lint was also a mathematician 
whoso genius is outstanding even among the giants 
of the age ot Newton James was born m 1038, 
the year when Descartes gave anal3dieal geometry 
to the world and Galileo his laws of motion , he 
died prematurely in 107.5, ot a sudden illness 
accompanied by blindness which befell him as he 
was observing the planet Jupiter in company with 
his students at Edmburgh He received his first 
lessons in mathematics from his mother , he 
eagerly inastereil Euclid’s ' Elements” given to 
him by his elder brother David at the age of 
thirteen or fourteen , ho went to the Grammar 
School and later to Marisclial College at Aberdeen, 
where he graduated 

By the age of twenty-four years, James Gregory 
had written his “Optica Promota”, which contams 
an elegant and geometrically accurate account of 
mirrors and lenses, begmnmg with the re-discovery 
of the sine law (of Snellius and Descartes), dealmg 
with elliptical and hyperbohe surfaces and ending 
with a description of a reflecting telescope An 
astronomical appendix also suggests the importance 
of observmg the transits of Venus and Mercury 
for calculatmg parallax In 1663, Gregory went 
to London and the book was published He met 
Collins and Hooke, who put hipi in touch with 
the celebrated optician Reive ; Reive tried to 
make such a telescope, but the resulting mirrors 
were a failure and the attempt was abandoned. 
But Hooke, that prmce of experimenters. 


T preMDtfd ou Monday, July 4. 19S^ at 


persevered, and in Febniary 1674 presented the 
first Gregorian telescope to the Royal Society, and 
the same form was universally employed in the 
eighteenth century 

Gregory spent the next three years m Italy, 
eluefly at Padua, where the great Galileo had 
taught There Gregory printeil, in 1667, his ‘ Vera 
t!ircuh et Hyperbohe Quaiiratnra’’, wherein ho 
showed how to find the area of the sector of a 
come by means of convergent polygons, and 
actually attempted to prove the transcendence of 
the ratios nowadays denoted by n and e (He con- 
sidered n and also the number 2 31)26850926640466 
which is log„10 , this ho ealeiilated correctly 
to seventeen figures ) The book lays the foundations 
of hyperbolic sines and cosines, as well as the con- 
cepts of convergence and algebraic invariance 
under transformations 

In 1668, Gregory returned to England with a 
tliinl hook, the ' Geoinetria* Pars Universalis”, 
which gives a systematic geometrical account of 
the calculus, based on the work of Cavalicn and 
Fermat It contams the earliest proof of the 
tundamental theorem — that the method of tan- 
gents (differimtiation) and of quadratures (integra- 
tion) are converses of each other It also shows 
how to transform fydx to fzily, where zdy/dx — y 
This hook profoundly influenced Harrow, who 
published his “Gcometnse Jjeetiones” in 1670 

Gregory remained in Ijondon until the autumn 
of 1668 with Colluis, who egged him on to solve 
the unproved theorems of the day As a result ho 
produced a booklet, the “Exereitationes”, oon- 
tainmg a remarkable raethotl of rovorsmg a power 
scries f{x) in the form x ~ iIf„/(j;/2„), together 
with ngul proof of Mercator’s theorem on the 
expansion of log(l t-a:) By integrating sec x and 
tan X Gregory cleared up the mystery of the rumb 
spiral, explaining why Wnght’s “Nautical Tables” 
of 1609 actually presented a set of logarithms, of 
which the author was unaware 

In 1668 Gregory was appomted first professor 
of mathematics in St Andrews, where he resided 
until 1674 Partly owmg to a conflict with 
Huygens over the “Vera Quadratiura” and partly 
through hearing of Newton’s success in the 
“Analytics”, Gregory never agam published his 
mathematical work , beyond adding one short note to 
a vehement little book on ) he “New Art of Weighing 
Vanity”, written by a colleague, William Sanders, 
a regent at St I^onard’s College, St. Andrews , 
this book was directed against George Smclair, a 
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retired profejwor of natural philosophy at Glasgow, 
who had quarrelled with Sanders The note con- 
tains the expansion of an elliptic integral in a 
doubly infinite senes and solves the finite motion 
of a circular pendulum. In 1(574 Gregory was 
appointed to the chair of mathematics m Edin- 
burgh, which he only held for a year before he 
died Ho married in 1(160 Mary, daughter of George 
Jainesonc the pamter, and widow of Peter Burnet, 
of Aberdeen, and they had two daughters and a 
son, James, afterwards professor of physic in 
King’s College, Aberdeen (d 1731) 

A long corrospondenco (1668-1675) between 
Gregory and Oolhns has happily been preserved 
Gregory’s letters were prmted m Rigaud’s “Corre- 
spondence of Scientific Men of the 17th Century” 
Collins’s letters, which are now m the University 
Library at St Andrews, have never yet been 
pubhshed, but the present tercentenary year 
affonls an appropriate opportunity for doing so. 
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particularly as they contain— on the blank spaces 
of the letters — some fifty mathematical notes of 
James Gregory in his own hand, revealmg either 
(he methods employed m such results as he sent 
to CoUms by letter, or m still newer work which 
never saw the light Careftil scrutmy, begun in 
1932, has unravelled their contents, and shows that 
Gregory actually anticipated Taylor, by forty- five 
years, in his famous expansion theorem, that 
Gregory could mtegrate sin" 0, and had gone 
deeply into the theory of rational nght-anglcd 
triangles and Diophantme quadratic equations It 
18 now possible to judge how shght was his mathe- 
matical contact with Newton , also how Barrow 
and Gregory influenced one another It is note- 
worthy that Gregory probably never even heard 
of the name of Leibmz These discoveries among 
the old letters go far to explain the fact that in his 
day Gregory was held to be second only to 
Newton 


Vaccination of Cattle against Foot -and -Mouth Disease 


''I ''HE devastating epizootic of foot-and-mouth 
* disease which has raged over Western and 
Central Europe amongst cattle, sheep and pigs 
since last autumn has by no means come to an 
end, though there have been some signs of local 
or temporary abatement m those areas first 
mvaded m Holland, Belgium and parts of kVaiice 
and Germany Sweden, Norway and Denmark 
have suffered little, and are always ready to stop 
early mvasion by slaughter. In Great Bntam 
there have been exceptionally severe and numerous 
outbreaks, but the number of farms affected and 
of animals mfected or lost by slaughter has not 
approached that of the Contmental calamity 
On June 1 last, the number of farms infected m 
Germany was officially reported as 42,306 

Persistent research work m Germany has been 
carried out for forty years almost contmuously, and 
since the Great War by Waldmann on the island of 
Riems , m Franco much valuable work was also 
done by Vall6o at Alfort In Great Britain research 
has bwn m progress smoe 1924, but though 
knowledge of the disease has increased, it has only 
been possible to increase the means of control in 
special circumstances and to reduce the spread of 
infection Experimental stations have also been 
set up in recent years in Holland and Denmark. 

The chief aim of mvestigation has been to find a 
method of protective vaccination, and many 
attempts have been made to devise a safe vaccine 
made from the virus, attenuated by biological, 
chemical or physical treatment, or made safe by 
the manner Of its administration. 


Inactivation of the virus by formalin has until 
recently appicared to be the most hopeful method, 
and has perhaps never been tried m the field with 
sufficient care and persistence During the last 
few years, a technique of adsorption of virus with 
alummium hydroxide has been very carefully 
worked out with great detail by Schmidt and his 
colleagues m Denmark on gumea pigs, and very 
promismg results have been published He 
attached great importance to the administration 
of the adsorbate-vaceme subcutaneously, for by 
other routes it was capable of producing mfoction 
The results of vaccmation given by Schmidt 
closely resemble those obtamed with formalmized 
vaceme, but the adsorbate appears to be less safe 
and to give a somewhat higher degree of protection, 
as might be expected from a less completely inactiv- 
ated virus Waldmann maintains that Schmidt’s 
vaceme is too dangerous, and be does not accept the 
suggestion that the active virus can only be released 
so slowly from the adsorbate as to be safe though 
BtiU capable of giving active immiuuty 

A modification of Schmidt’s vaceme has recently 
been used by Waldmann in Germany with addi- 
tional safeguards to ensure its inability to produce 
the disease and spread infection. It was first tested 
on cattle at the Riems station with good results 
The accessory chemical or physical means of 
attenuation devised by Waldmann have not yet 
been published, though an account of the vaccina- 
tion of more than 40,(XX) cattle with this prepara- 
tion has appeared in the Berliner iteranMxcher 
Wochewdhrxft, Nos 22 and 24 (1938). 
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The initial difficulty in vaccination so as to 
prevent an invasion of the disease has always been 
that the vaccine must be prepared from active 
virus, and only relatively small cjuantities of virus 
can be obtained from one infected cow 

The immense number of infected animals in 
Germany at the present time, and the high degree 
of organization m the collection of material in 
outbreaks m separateil districts, and in the pre- 
paration of the vactinc from the virus, have 
enableil this relatively large trial to bo made in 
that country The hope expressed that it will be 
possible to cultivate in vitro large quantities of 
SMtable virus has so far not been realizefl The 
results of the campaign reported from the areas 
dealt with appear to bo good Vaceme has been 
given to more than 40,000 cattle with apparently 
no spread of mfection from the vaccinated animals 
It 18 claimed that almost 1<X) per cent of the 
\acoinatod animals have dovelopeil immunity 
within fourteen days and some degree of resistance 
m five days There is also some evidence that the 
immunity lasted two to three months at least 
Sheep, goats and pigs were not vaccinated as they 
were considered much less susceptible than cattle, 
and few outbreaks m these animals are mentioned 
in the areas where cattle were vaecmated Three 
different groups of animals were vaccinated 

The first group of 9,682 normal cattle were in 
an uninfected district and were isolated for ten 
days to test the inability of the vaccine to infect 
normal cattle The cattle were in thirty-three 
villages (950 farms) and were vaccinated between 
March 8 and April 9 No instances of the vaccine 
producing the disease were observed , only six 


cases of infection occurred, and there apjioared to 
lie good reason to attribute these to other sources 
The animals also presumably developed a good 
immunity, as they remained free from the 
disease m the neighbourhood of an advancing 
epizootic 

The second group consisted of 19,48(1 normal 
cattle in districts where already a single outbreak 
hail occurretl , in this group, though a number of 
infections occurretl in the first fortnight after 
vaccination, fresh eases then ceased and the 
animals appiiareil to have become immune 

The third group of 11, (MIS cattle was in districts 
where several outbreaks had already occurred and 
many of the animals hiul received an anti-senim 
The number of cases after vaccinatum here was 
large, but fresh cases did not appear after the 
twelfth to fourteenth day, and this immunity was 
attributcsl to the vaceme The districts fur 
vaccination were selected because they were m the 
line of ailvance of the epizootic It is stated that 
even eight days after vaccination the cases of 
disease appearing were fewer and less severe, and 
after fourteen days the immunity was almost 
complete 

In this field experiment there were no exact 
‘controls’, and the course which the epizootic 
would have taken in the absence of vaccination 
could be mferrcil only from the events m the early 
days after vaccination and records of its course m 
other nn vaccinated farms , the latter details are 
not included m (he published account It is 
possible that the synchronous and parallel out- 
breaks in other herds affordeil sufficient ‘controls’, 
but the evidence has not appeared 


The Scophony Television Receiver 


By H. W. Lee, Scophony Laboratories 


T he Scophony television receiver is an optico- 
mechanical system and possesses the 
advantages over the purely olectno systems 
employmg a cathode ray tube that (1) larger 
pictures are possible without great expense , 
(2) high voltages are not necessary — the voltage 
of a radio set is sufficient , (3) there is lower 
power consumption for a given picture size 
It is scarcely necessary to 'add that the 
Scophony receiver works on the BBC trans- 
mission 

The essential parts of an optico-mechamcal 
television receiver are (1) optical elements for 
producing an lUummated area on the screen , 
(2) means for moving the illummated area over 


the screen ; this is at present done by givmg it 
two components of uniform motion m two directions 
at right angles, one honzontally and one vertically , 
(3) means for modulatmg the intensity of the 
illumination in accordance with that of correspond- 
ing areas of the picture to be reproduced. The 
modulated signals are received in the form of 
oloctro-magnotic waves and are converted mto 
variations in voltage m an electrically tuned 
circuit , these have to be converted into variations 
m light intensity The difficulty of this conversion 
arises from the high frequency of the signals, which 
18 5 X 10* (The picture is divided up mto approxi- 
mately 500 X 400 elements and scanned 25 times 
a second ) In sound recording, the highest frequency 
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is of the order of 10* televwion has then an 
mcreaso of 500 times It is thus easily under 
standable that mechanical light valves are out of 
the question nor is it possible to apply the electrical 
variations directly to a lighting circuit because a 
sufficiently brilliant source cannot be extinguished 
from Its condition of maximum illumination ui 
one five millionth of a second The Kerr effect 
was formerly employed and is still used in the 
telegraphic transmission of pictures but the light 
flux that the Keir cell can handle is too small 
for high definition television (It has other dis 
advantages such as high capacity causing time lag ) 

ihe Scophony Tight ( ontrol mvented by 
r H Teftrce employs v cell which mav be 
10 cm X 2 cm in area and allowing ample light 
flux its action is based on the diffraction of light 
by compressional waves generated m liquid which 
act as a grating Floctrodes connected to the 
eloctn circuit excited by the radio waves are 
attached to a (piarts' plate of which the thickness 
IS such that the nitunl period of vibration under 
electric oscillations is 10 megacycles A parallel 
heim of light is sent through the cell and (in order 
to separate the diffracted from the undiffracted 
light) brought ti a focus by means of a lens An 
opaque shield cuts off the light of 7ero order (un 
diffracted light) and the diffracted light (three 
orders of spectmm are used) passes to the screen 
The amplitude of the oscillation in the crystal 
and of the compressional waves produced in the 
liquid at any time is proportional to that of the 
electrical oscillations which in turn is propor 
tional to the light received at the instant from 
the element of the picture which is being scanned 
As the supersonic wave travc Is along the cell it is 
followed by a rotating mirror of a mirror drum 
so that the small beam of diffracted hght from it 
to the mirror is reflected in a fixed direction in 
space (compare the action of the hehostat mirror 
in following the sun s motion) A lens forms an 
imago of the cell on the screen so that the amount 
of light reaching a pomt on the screen is propor 
tional to that of the corresponding point on the 
picture but — and this explams the increased 
optical efficiency of this light control — the pomt 
is illuminated not for one five milbonth of a 
second but for the time the wave takes to travel 
along the cell If we take the cell as 10 cm long 
this time since the average speed of the waves at 
the frequency specified is about 1 (XK) m per sec 
amounts to one thousandth of a second — a 500 fold 
increase 

We have been considenng the Ime scan’ The 
number of traverses the lUummated area makes 
per picture is called the number of hues (the BBC 
standard is 406) and so the lUummated area which 
m one direction may be equal to the width of the 
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picture must be limited m a perpendicular 
direction to a line width or 1/405 part of the 
picture height This means that the image of the 
light cell on the screen must be compressed to 
do this cylmdnoal lenses are required Moreover 
to reduce the length of the scannmg drum so as 
to keep its inertia small m order that the power 
required to drive and synchronise it may not be 
excessive the light beam is still further compressed 
in this direction This is the principal of the 
split focus mvented by G W Walton* it is 
only by this reduction in size that it is possible 
to drive and synchronize the high speed drum at 
30 000 r p ni The drum is driven by an asyn 
chronoiis motor and synchronized by means of a 
phonic wheel to whiih the synchronizing pulses of 
th< transmission art applied At the high speed 
used glass would fly to pieces so stamless steel 
IS used which metal is nect ssary in order to obtain 
oplioally polished mirror faces The amount of 
steel 18 kept at a mmunum and the drum is in 
fact a steel annulus with an aliunmnim core The 
inertia can thus be brought down to 137 gram tin ’ 
The slow speed dnim to provide the scanning in 
the other direction has to change the picture (t i 
frame ) CO tunes a second and moves only 1/202 » 
times as fast as the high speed drum for the same 
number of faces and tliere does not arise the same 
need to reduce size 

hig 1 shows the lay out of (he system but in 
order to show the optical arrangement conven 
tional sections made m two planes at right angles 
through the axis are shown (Fig 2) Here the 
scanners are only mdicatcd and for the sake of 
clearness the rays are shown undcviated bv 
reflection at the scanners 

The lenses B, and C have a two fold function 
Inasmuch as C unages the supersonic waves in 
the cell on to the screen B, may bo regarded os a 
field lens to C reduemg its size On the other 
hand the lenses B, and C have to form a well 
dehned image (of the light source) on the opaque 
shield and furthermore they have to fulfil a con 
dition which is peculiar to the Scophony optical 
system A ray parallel to the axis impmgmg on 
the Rupersomo wave field at P at a distance k 
from the axis is brought to a focus at the shield at 
an angle 0 to the axis Now P travels with uniform 
linear speed along the cell and the mirror drum 
rotates with uniform angular velocity it is there 
fore seen that the condition A/e = constant must 
be fulfilled* (Compare the aplanatic or sine 
condition A/sm 6 = constant ) 

The above condition bemg satisfied the following 
relationship must hold 

Equivalent focal length of and C is equal to 
the ratio of velocity of the supersoilio waves to 
rotation speed of scanner Puttmg the velocity of 
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the Biiporaonic waves at 1 000 in sec = 10* < m i . , 

and speed of rotation of drum at 500 rnm w PPHt into the third (with 

get equivalent fooal length - 50/ir- 16 uii an 'f amounts in the higher orders so that 

p—y .. ,1'': z X or‘r!.,„”r “l™; r' 

picture and 25 pictures p< r second (or 50 picture 

of 20- 5 ImeB m the interluted ^>*4^111) there -•*- 


10 125 line changes per second 
supersonic waves must 
travel along the cell m 
1/10 125 sec so that 
the size of the cell is 
100 0(K) 

10 rK 

appro 'cimatcl^\ 

The ajiertnre ratio of 
the two lenses B and ( 


Therefore the 


the zero order is directly projiortional to 
the area of the zero order that is the miage of 
the light Hoiiric formed hy undiffracted light hut 
the imoiint of light m the diftractcd spectra is not 


- = 10 c 


18 therefore 


r 1 1 (1 


loi 1 eell 10 tm long 
holding 500 elements ol 
the picture (an element 
being eciual to the line 
wielth) each element oe 
cupies a spaee 0 02 (in 
The wave length ot the 
supersoiiK waves is 
lb 

(freciuenci 10 ) 

10 ein so that an 
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shown that a width of PLANE 1 
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B, Totusrs IT WITH 1 
C FOBMS AN I VAGI' OF 1 
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some waves) — 0 55 x 
10-* 10 • 0 0055 ra 

chans tor light for whic h 
the eye has maximum 
sensitivity the centre 
of the first order dif 
fraction spectrum is dis 

placed 16 X 0 0056 D forms the unf imaoI' 

0 09 cm from the axis 

the centre of the second order diffraction spec proportional to the area unless this is very small 
trum 18 displaced 32 X 0 0065 — 0 18 cm from because as the area is increased some of the 
the axis and that of the third order spectrum diffracted light is c it off by the opaque shield, 
48 X 0 0056 = 0 27 cm from the axis It has which must be equal in width to the zero order 
been found experimentally that approximately It can be shown on the basis of the above measure 
45 per cent of the light is diverted into the first ments that the amount of light mcreases rapidly 
order (at maximum modulation) 37 per cent mto as the size of zero order is increased to 1 8 mm 
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less rapidly for an increase to 2 6 mm and there- 
after very slowly These calculations cannot bo 
very accurate as no account is taken of light of 
different wave-lengths, but experiment is in agree- 
ment that a sue of 2 .'>-3 mm gives optimum 
results It IB jireferahle to interchange slit and 
shield, placing the shield m front of the light 
source and the slit in front of the scanner* , 
this amingcment gives a solid beam of light, 
instead of one having a hollow centre, taking 
up less room on the scanner Ihe diffracted 
light from this source can be dealt with very 
efheienlly by a scanner of T) rni diameter 

A larger light source could be used by mcreasmg 
the angle of diffraction by reducing the wave- 
length of the supersonic waves To this there are 
several objectioiis shorter waves are more 
rapidly absorheil by the liquid (Noraoto states that 
no diffraction speitra can be obtained at frequencies 
of 30 megacycles, so that no great increase of 
frequency is possible) , a larger light source would 
require a larger scanner, which would merense 


Obituary 

Prof. W. A. Bone, F.R.S. 

''HE death of Prof William Arthur Hone on 
Juno 11 lias removed from the field of fuel 
science ono of its most prominent figures and dis- 
tinguished research workers So ended a career which 
has boon remarkably effective in linking up achieve 
iiients in the realm of theory with their applications 
to industrial progross over a long term of years. 

Bone left tho Friends’ School at Ackworth and 
the Leys School, Cambridge, for chemical training 
at tho Univoraity of Manchester at a time when a 
study of tho properties of gases in explosion and 
combustion was already coming into prominence 
fhoie, thanks very largely to tho work of H B 
Dixon, and this course of training at homo was sup 
jilcmcntcd by a pi'riod abroad with Victor Moyor 
J [is promise as a student was indicated by the award 
of the Mercer Scholarship, Loblanc Modal and the 
Bcrlsoloy Fellowship at Manchester, and tho Ph D at 
Heidelberg In 1896, he became head of tho Chemical 
Department at Battersea Polyteclmic for two joars, 
and then retumod to Mancliostcr as lecturer in fuel 
and metallurgy 

Di tho following jears ho began to make liis mark 
as on investigator in tho subject which, m one form 
or other, was to engage his attention during tho whole 
of Ills working life It was tho work Bono did at that 
t line winch was largely responsible for a revision of 
the current ideas respecting tho mechanism of the 
combustion of hydrocarbons and similar phenomena 
The notion of tho preferential combustion of 
carbon on one hand or hydrogen on the other 


July 9, 1938, vot 142 

the difficulties of synchronization and driving , 
and finally, more power would bo required to 
‘drive’ the crystal (this is at present about* 
0 watts) 

A rough idea of the accuracy required in the 
scanner can be obtamed by considermg that in 
the Scophony system a picture line of 500 clemcnth 
18 scanned by a rotation of 18° by the scanner 
One element therefore corresponds to about 
2 minutes of are Each surface of the scanner 
must therefore be plaeed accurately to a fraction' 
of a minute of are 

The present Scophony roeoivors, although oper- 
ating by no means at the limit of optical efficiency, 
give the satisfactory screen brightness of 15 hix 
The home receiver gives a picture 2 ft wide, using 
a mercury vapour lamp The public hall ri'cciver 
givTs a picture 6 ft wide, using a standard cinema 
are consuming 100 amfiercs 



Notices 

in these compounds, whu li hod been tho subject of 
much disc ussion and mtuiy claims, gave place in tho 
light of his retearches to the more rational hydroxj - 
lation theory, in which the preliminary association of 
tho oxygon with tho h>drocarbon was not simplj 
assumed to bo probable, but demonstrated expen 
mentally to occur The successful outcome of this 
work was brought about by a combination of cloai 
thmking and first class experimental technique, 
which was to be a distinguishing mark of Bone’s 
work throughout life as an investigator 

Moanwlule, at tho sister University of Loc'cLs, Prof 
Arthur Smitholls had also turned his attention to 
combustion phenomena and study of flame, and in 
1907 he had so far impressed the Council at I,eeds 
with tho importance of fuel as a proper subject of 
university study, that tho first chair in the subject 
was founded there, and Bone was invited to bocomo 
its first occupant Durmg this time, Bone hod bcH-n 
turning his attention to other phenomena of gaseous 
combustion which depended on tho enormous mfluence 
exorcised by hot solid surfaces on tho rate of com- 
bustion of gaseous mixtures m contact with them 
This ‘mirfaco-combustion’ lent itself to striking 
experimental demonstrations and was mado tho 
subjoct of various industrial applications which, m 
ono form or another, have boon taking their place in 
gaa-buming apparatus from that timo onwards The 
^necourt boiler is perhaps the best known example 
in which a very high rate of combustion and evapora- 
tion are obtamed by burning a gas-air mixture in 
close contact with a solid packing of the boiler tubes. 
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In this part of his work Bone collaboiated with 
McCourt and with tho Tjoodti hnn of Wilson and 
Mathioson 

In 1910 the association of the hiiel Dopnrtmont at 
tho University of Leeds and the gas industry was 
cemontod by the endowment of a chair of coal gas 
and fuel mdustries os a memorial to the recently 
deceaseil leader of tho gas mdiistry, bir Qoorgo 
Livesey, and Bom was made tho first Lucsey 
professoi a post which ho occupioii until 1912 As 
Livesey professor, apart from his more potsonol 
research work, he was occupied with that of a Joint 
f.as Heating Research Committee of tho University 
of Leeds and the Institution of Gas Fngineers which 
carried out the first systematic mvestigation of tho 
ladiant efficiency of the gM fire It may be men 
tinned here that Bone a interest in fuel matters had 
a wide range, and that partly no doubt on account 
of a family connexion with thi iron works at Skinnm 
grove ho was always specially uiterosted m tho fuel 
problems of the iron 8uid steel industry That was 
brought into prominence later in his lift by an 
investigation which he carried out on tho mechanism 
of iron ore reduction in tho blast furnace, but os 
early as 1907 the same interest was manifested bv 
tho reading of a paper before the Iron and Steel 
Institute entitled An Investigation on the Uso of 
iSteaxn m Gas Producer Piactico In this work, his 
collaborator was R V Whoolcr, who lator became 
profoshor of fuel at Sheffield and it was carried out 
at tho works of Messrs Monks Hall and ( ompany of 
Warrington It was not origmal in the sense of dm 
closmg any now chemical phenomena but was a 
systematic and thorough oxainmation of a prom 
mont feature of gas producer practice on which 
V ery necosaary mformation had boc n lacking and 
Its results have been frooly utilized since that tune 

In 1912, Bone transferred tho scene of his activities 
to London Iho Imperial College had awakonc cl to 
tho urnportonoo of the study of fuel, imd invited P-of 
Bone to take over that and allied subjects m London 
Ihe headship of that Department was his official 
position for the rest of his life Tho teaching there 
was post graduate, and he was enabled to devote 
most of Ills energies to tho woik of resoan li early 
as 190 1 he had been elected u fellow of tho Royal 
Society and m its 7 raimictwria and Proceedmqa wore 
jiublmhed most of his contributions to science 

Tho most striking development m Bono s work on 
gasos w as an extension of the study of the phenomena 
aooompanying their oxidation and decomposition 
under lugh pressures m ranges mcludmg and far 
surpassing those used m internal combustion engines 
In tho elucidation of theme phenomena, tho principles 
which he aooepted and applied were those which had 
already served him well and he was very unwillmg 
to depart from them m any way 

Another branch of work which occupied Bone m 
later years was tho mvestigation of tho constitution 
of coal and other natural fuels by pressure extraction 
with bensene and oxidation with permanganate 
This work proved fruitful m his hands, and was sup 
ported by tho Department of Scientiflo and Industrial 
Research The distinguishmg feature of this mvesti 


gation, in my upmioii was the thoroughness of tho 
survey iindortakeii, particularly' on tho quantitative 
Bide By tho establishment ot c-arbon balances Bono 
was able to show that the products of permanganate 
oxidation not only contamod such substances as 
bonzeno carboxylic acids, but also that these wore 
derived in such quantities from even the loss matured 
coals as made it logitunate to ooncludo that ooal was 
essentially bonzonoid in constitution The value of 
this and his otiior research work was so far approoiatcvd 
that after liw retiiement from tho chair at tho 
Imperial College on reaching tho ago limit m 1936 
arningoments won mode for placing at his disposal a 
laboratory and assistants for tho continuation of liis 

Apart fr in liis many piiblisliod papers and the 
numerous hs tiiros wtiiuli he dt livorod to ropresenta 
tivo gatlu lings Pi of Bono wrote several books on 
tho subjects in whuh he whs specially interested 
including Coal and its S( lentific Uses ’, Gaseous 
( ombustion 1 1 High PreHsuros Coal its Con 
stitution and Uses , and Flame and Combustion in 
( asos Iho last named work was written in col 
laboration with liis assistant Dr D J’ A Townond 
and in the last letter whii h I rtn eiv ed from him. Bone 
oxpiOHsed hiH gratifioation in Uamuig tint Townend 
hail just be< n appomtod to tho J ivesey professorshiji, 
of which he had lyoon tho hrst holder Iho number 
of scKiitihc and tei Imioal societies national and 
other (ommittees with which Bone had boon con 
noctod gives some mdication of the reputation which 
ho had establishoil but it is probably as a reseat ch 
woikor that ho will bo best rotni inberod 

JOIIV W ( OBB 

Mr J G Hides 

The death is reported of Mr J C Hides explorer 
in Papua, which took place m bydney at tho age of 
thirty two years Mr Hides was bom at Port 
Moresby Papua and educated m Australia He 
jomed the Piijiuan Covornment service in 1025, and 
served successively as patrol officer and assistant 
resident magistrate He showed an exceptional 
understanding of native mentality In 1936 he earned 
out a patnil lasting oight months m which he dis* 
covoreii m previously unexplored plateau country 
an iinknovm, and as ho maiutamed, now race 
of light skinned people The origm and identity 
of those jieoplo whose culture displayed a number 
of features now to Papua, have been the subject of 
much discussion Hidos, who resigned from the 
servioo to take up gold pro spectmg in 1930, described 
hiB exjienencos and explorations in Through Wildest 
Papua (1935) and Papuan Wonderland 

We reg^t to annoimce tho following deatlis 

Dr A Galt, keeper of the Technological Depart 
ment. Royal bcottish Museum, Edinburgh, in 1901-20, 
on Juno 26 aged eighty throe years 

Mr W M Mordoy, krown for his work on the 
development of electro magnetic machmery and on 
alternating current magnetism, on July 1, aged eighty 
two years 
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News and Views 


Royal Soaety of Edinburgh Awards 

The following have boon eleotod honorary fellows 
of the Royal Society of Edinburgh Bntwh Sir 
Thomas Leiwis, physu lan m i barge of the Department 
of Clmical Resoaroli, University College Hospital, 
London, Prof O I Taylor, Yarrow roseanh pro 
fossor of tho Royal Sonoty, follow of Trinity College, 
Cambridge Foreign Prof F Enriques, professor 
of mathematics. Royal University, Rome , Dr H N 
Russell, chairman of tho Dcpnrtme nt of Astronomy 
and director of the Observatory , Pi inceton Uiuversity, 
U h A , and Karl Freiherr von Tubeuf, professor of 
botany. University of Munich Tho joint committee 
of reproHontativos of tho Royal Society of Edinburgh, 
the Royal Physical Society and tho Royal Scottish 
Geographical Society baa awardoil tho Bruce 
Memorial Prize (1038) to Mr Alexander R Glen for 
his work m Spitsbergen, includmg survey m New 
Friesland and tho completion of tho map of North 
East Land The Couni il of the Royal Society of 
Edinburgh has awaided tho David Anderson Berry 
Prize (1938) to Miss Mary A t towell, of the Holt 
Radium Institute, Manchester for her essay entitled 
'An Investigation mto some of the Factors affoctmg 
the Response of Humaq Skm and Human Skin 
Tumours to Radiation” Tho portrait of the president 
of the Society, Sir D’Arcy Thompson, by Mr David 
S Ewart, was presented by Prof F A E Crow, on 
behalf of the aubsonbers, at tho mooting hold on July 4 

Tercentenary of James Gregory 

The tercentenary celebrations of the birth of 
James Gregory began at the Royal Society, Edin 
burgh, on Monday, July 4, when popors by Profs 
H W Turnbull, F Enruiues, M Dehn, E Hellingor 
and Dr O Frag were presented on the mathematical 
work of Gregory On Tuesday, July 5, a special 
graduation at the University of St Andrews was held 
in the Upper Library Hall, where Gregory had worked 
and mode astronomioal observations Honorary 
degrees were conferred on Profs G D Birkhoff of 
Harvard, A W Conway of University College, 
Dublm, O Neugebauer of Cojienhagen, R Woitzen 
bdek of Amsterdam, and (tn absentta) V Volterra of 
Rome Addressee were received from the Royal 
Societies of London and Edinburgh, tho London 
Mathematical Society, the Edinburgh Mathematical 
Society, and the Unrversitios of Edmburgh, Cam 
bridge, Paris, and from others An exhibition of 
books and scientifio instruments associated with 
James Gregory was arranged in the Parliament Hall, 
Library Bmldings, South Street, St Andrews 

Prof. Sigmund Freud, For. Mem. R.S. 

Amono the distinguished scientific men of science 
who have left Vienna smoe the Anschluss is Prof 
Sigmund Freud, who has taken refuge m London 


Prof Freud celebrated his eighty second birthday on 
May 6 last His name will always be associated 
with tho development of psycho analysis, and the 
significance of his contributions to psyohology was 
acknowleilgod by his election m 1936 to foreign 
membership of tho Royal Society, but Prof Freud 
had not hitherto btHin able to sign tho roll of member 
ship Although now resident m London Prof Frond 
was prevented by mfirmity from attendmg the 
Socitty s rooms for this purpose and although the 
charter book is ramly removotl from Burlmgton 
House except whin it is taken to Buckingham Palace 
for tho signature of the King as patron of tho Society , 
it was decided to extend the privilege to Prof Frtiid 
Accordingly on June 23 Sir Albert Seward, foreign 
secretary and Prof A V Hill one of the secretaries 
accompanied Mr T D Griffith Davies, who as 
iVRsistant secretary has custody of tho charter book, 
to Prof Freuds residence, where the roll was duly 
signed by Prof Freud m the prosonco of his daughter. 
Dr Atma Freud, and Princess Mane of Greece, who 
was a pupil of his and nceived hun when ho loft 
Austria On behalf of the Royal Society Sir Albert 
Seward presented to Prof Freud an inscribed copy 
of a facsimile of tho Society s charter book 

Umversity of Birmmgham . Physics Department 
In Apnl last the Council of the University of 
Birmingham, m considering a request from Prof 
M L Oliphant for an extension of the Physics 
Department, regretted that the demands made by 
the New Medical School would make such an ex 
tension impossible unless some private benefactor 
came forward to provide tho necessary money At 
tho meeting of tho Council on June 29, it was an 
noimced that Lord Nuffield has offered to give the 
necessary amount of £60,000 Of this, a sum of 
£40,000 is to be used for the budding, the remamder 
bemg reserved for equipment and mamtenance and 
for the foundation of a research scholarship The 
plans for the new block provide for a professor s room 
and secretary’s office, a staff room and library The 
central part is a large and lofty research hall for high- 
voltage work, this being flanked by eight small 
research rooms, each about 16 ft by 14 ft There are 
to bo also a maohme room and workshop, two dark 
rooms, and a basement room for high energy X ray 
work The general design of the laboratory is such 
as to lend itself to modification to provide for new 
developments which may from time to time become 
desirable The provision thus made for research wdl 
enable the existing physios block (with slight altera 
tion) to be used for teaching purposes for which it 
was originally mtended, and the unsightly tem 
porary huts which since the Great War have 
been used as an extension of the Department will 
disappear 
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Birmingham Hospitals Centre 

Ihk annual dcgico congrtgation at tlie IniMisitv 
»f Birmingham on July 2 maiked the completion of 
the new tnedual Hchool and tho Biiminghnm Hos 
pitals Centre by tho confermmt ol honorary degreiH 
on tliree laymen wIioho binefattions and norviceH 
have been outetanding Sir Bertram loid ViHooiint 
Nufiield and Mr Harry Vincent and throe repro 
pontatives of tho medical profeoHion Dr Kobeit 
HutchiHon Sir Edward Mi llanhy and Sir Ciithbert 
Wallace At a luncheon aftirwaida thi ( iiild of 
(>m<liiatos entertained the honoraij giadiiati- I hi 
ehanoellor, Viscount Cecil in proposing tin loait of 
the niw graduates nfimng to 1 1 id Niillitld said 
that ho was the bucci sKor of a \ erv long lino of 
splendid iiti/ens They kinw hi stood foi jaognss 
not only physically but also inti licctunllj and 
morally Wien he mode hw spUndid gilts he ton 
Hidered most earofiilly how they would be for the 
greatest advantage of tho people he was anxious (o 
heiiefit in the case of lim gilt to oui depaitnnnt 
of Physics I think lie felt that ho was not only 
helping tho University of Birmingham i r the si ii nee 
of phj SICS but indirectly in a most important di gn-e 
gnuig assistant 0 to the industii and niti Hi itiial 
advance of tfie whole i oiintrj 

, Dr Robert Hutchison e< ngiatulated tin ( itt 
and the University on thi gnat work that hail 
bien eamoil out in forming the Hospitals (intii 
and expn ssed his belief that tlie i xainple si t bj 
Birmingham in the coneentration of mediial ri 
sources m one quarti r will bo wiih ly followeil in 
other cities Sir Fdward Mi llanin said that tin 
fight against disease has as its limiting factor lock 
of knowleilge The present yeai has been a par 
tuularly good one from the point if view of dis 
covtry One of tho greatest distoviriis of tin tinn 
has come from a Birmingham hospital Dudli 
Road namely the curative jiiopiitiis of tho niw 
drug M and B 693, which gi\ts us considerable 
i ontrol over that terrible disease pni iimonia The 
greatest jiart of research is tho prevention of disease 
This IS going on side by side with these other dis 
( overies This other type of work tho eli arnig out 
of disease, is bocommg more and more poweifid and 
I have no hesitation m saying that in fifty jears 
your great hospital horo will bo put to other usis 
than it IS to day It may, of coursi bi full of motoi 
accidents , or it may be full of very old people 
whihng away their last years of life in peace and 
happmesB , or it may be oceiipicd by the University 
for ordinary teaching At an> rate it is going to be 
quite different, because tho rate of progress is so 
rapid 

National Museum for Southern Rhodesia 

It is reported that a national museum for bouthem 
Rhodesia is to be instituted in the neighbourhood of 
the Zimbabwe rums The trustees of the Southern 
Rhodesia Sweepstake Lotteries are to be asked to 
bear the cost of the buildmg, but m the event of 
their bemg unable to provide the amount rwpnred, 
the sum necessary will be raised by the Oov emment 


flora its funds It is to fs presumed fiom tho location 
of tho site that the must uni though general in 
character as a national niuseiim should be, will 
dovoli spinal attention to tho antiqnitiis of tho 
luljoccnt /iinbabwi ana and the culture of its native 
inhabitants past and presint in which tho Oov cm 
mints of South Afiiui have aln aily tvmci d thnr 
iiifi rest bj the assistant i they have givin to tho 
archffiologii al investigations indirtnkin b\ tlie joint 
universities coiniiiittoo toi aich ooliigical rosoarch 
Althiugh the sitimtiim of tho musmim may socm 
Huiuiwhat iiiiiotc fioin aiiv aciuti mie centre, this 
will SI am ly prove a ditirn nt to tho serious student 
who will ajipiiiiiito the odvaiilagi of stiidj ing tho 
cultiiri of tho /inibabwe in. its natural sotting, more 

1 specially if it should prove possible to got together 
a renllj loprcseiitativi si lection rf tho antiquities 
wliicti liavi boon found m tho rums from time to 
tiiiii The jiroxim ty of the museum to tlie Victoria 
halls as will as to tho ruins, should ensure that it 
doi s not suffer from lack of visitors As an illustra 
tion of tho most romaikabli fi attire in bouth Africa s 
cultural tiihtorv suih a collect iin should have tho 
highest educal tonal value 

Prehistoric Research in Great Britain 

The Pn historic boi lotv (formerlj tho Prehistoric 
Society of Last Anglia), has roccntlj' ostablished a 
resiarih fund with the oliject of undorlakmg the 
excavation of a senes of koy sites in Britain m order 
to develop out knowledge of tho prehistory of tho 
country Of tho lompotonce of the Society to under 
take the direction and administration of sueli a fund 
there can be no tjuistion Its membership of sevin 
huiidnd m< hides most of those prominent in the 
study of piehistoric archsoology both m Great 
Biitain anil abioad , and among them are those who 
have hisin mainly responsible for recent rapid ad 
vaneis m our systemati/od knowledge of tho moso 
lithic neolithic and iron ago ixiriods m Britain Hit 
advantages wliii h will accrue from a research fund 
uiidi r tlie control of the boeioty are patent Thi 
facility for systematic planning of resoarr li, combmeil 
with flexibilitv in tho application of effort both of 
man power and of ffnanoial rosourcos, will make it 
possible to odd effectively to the sum of orgaui^eil 
knowledge in thoeo poriods and departments of 
British prehistory whoro it may bo neeileil most from 
tune to tune A beguunng is to bo made in tins 
season, when it is proposed to oxcavato an non 
ago village site near Britford, one mile south of 
Salisbury Cathedral This Site w behoved to belong 
to tho earlier part of the period 500-100 b o The 
village enclosure was dug out of the chalk by its 
mhabitants and its form is known m some detail 
hut only from photographs taken at a height of 

2 000 ft m air survey, which revealed the existence 
of the site The object of the excavation will not be 
to lay bare tho site as such, so much as to throw 
light on tho mode of life and organization of a settle 
raent of small farmers and stock raisers of the period 
The Society appeals for contributions to the research 
fund, which should bo addressed to the Honorary 
Secretary, Mr C W Phillips, Selwyn College, 
Cambridge 
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Flint Implements of the Bronze Age 

What woultl appttar to bo n nmarkablt colleotiun 
of flint implements of Bronco Age date imusually 
numerous for the period is reported (The Times 
June 28) to liave lieen found on liightlands Fann 
belongmg to Mr George Lawrence of Frnnt Susst x 
It includes arrow lieads tangeil and barlied seiajicrH 
knives and flak< s Apparently the implements belong 
to a ptgmy flint industry The site is hall a mile 
north last of the camp of Saxonbury Tt is on clay 
soil which has lx on ploiighid for orchaids Tht 
flints in consequence have boon widily scattered It 
IS ptiinted out that sui h sites ar i not common in the 
mid Weald to which the raw flmt had to bo uiiricd 
c ithor sixteen miles from the North 1)< wns or oighte n 
miles from the South Downs Pygmy implements an 
more ci mmonly foimd on the sandy sites fringing 
the Weald 

The Attempt on Mount Everest 

Onck more the attempt to reach the summit of 
Mount Lvorost has failed 7 he Times announcm that 
Captain Oliver a member of tho expedition has 
returned to Kalimpong and that the other members 
may shortly be expected there This years party 
was a small one, but included men of great experience 
Mr H W Iilmon the leader Mr N F Odell 
Captain P R OIim r Mr F F Shipton Mr F S 
Smytho and I r ( B Warn n had all had experience 
on Mount Everest and elsewhere and Mr P Lloyd 
had distinguished himself on Nanda Devi A message 
from Mr Tilman to The Times confirms tho nows 
that the attempt has been abandoned for this year 
borne details are given Camp IV on the North Col 
was reached on May 26 but owing to bad conditions 
was abandoned five days later It was reociupied 
on Juno 6 and on tho following day Camji V at 
25 lOfl ft was established Conditions were not 
promismg although the weather was good at tho 
time There was an exceptionally early monsoon 
with heavy snowfalls Avalanches wore unusually 
numerous and several times endangered the ex 
pedition On June 8 Missrs Shipton and bmythe 
established Camp VI at 27 (KM) ft whore they won 
jomed by Messrs Tilman and Lloyd but beyond 
27 300 ft the snow made progress impossible and 
the attempt was abandoned Two of tho porters 
are senously ill hut the rest of the party is well 

The First Radio Valve 

Sir F£UX Polk recently made a presentation to 
Mr Charles Corbett who has completed fifty years 
unbroken service with tho Edison Swan Eleotrioal 
C o , Ltd Sir Felix pointed out that the company is 
tho oldest electric lamp concern m Great Bntain, and 
IS the Company to whom Sir Ambrose Fleming was 
consultant when he produced the first radio valve 
In 1878 Sir Joseph Swan exhibited at Newcastle on 
Tyne the first electric lamp, and m 1881 formed the 
Swan Electric Light Co , Ltd , to manufacture and 
market electric lamps Two years later the names of 
Thomas Alva Edison and Joseph Swan were coupled 
by the amalgamation of their mterests and patents m 
tto formation of the Edison and Swan United Electric 


July 9 1938, vol 142 

Light Co Ltd The factory became established at 
Ponders End In 1916 tho Company s name was 
changed to tho Edison Swan Eleotrio Co Ltd 
About tho time of the amalgamation Edison notoil 
tho irregular blackonmg of the msido of tho lamp 
bulb during life Later this Edison effect was 
investigated in the laboratory by Sir Ambrose 
Fleming (then Prof J A Fleming) and a number of 
special carbon filament lamps wore made for him for 
experimental purposos The result was m IWt the 



Flommg thermionic valve Although this valve was 
no more than a simple carbon lamp of the period 
with a metal plate placed between tho legs of a 
hairpin shaped hlamont it could detect wireless 
signals without the disadvantages common to the old 
coherers and otlur inoohamcal detectors Much 
remained to bi done before tho valve could be 
brought to that stago ol comparative efficiency 
which was reached with tho advent of broadcastmg 
but something of the physios of the valve hail been 
learned 

Umversity of London Observatory 

On July 1 m spite of a severe tlnmderstorm during 
which the roof of Mr Will Hay s house was set on 
fire by lightning, one hundred and sixty people 
attended the opening, by the Astronomer Rjyal of 
the new building of the University of Ixindon Ob 
servatory at Mill Hill m which tho 24 in Radcliffe 
photographic refractor from Oxford and a library 
have been installed Tho Astronomer Royal was 
mtroduced to the guests (among whom were the 
Mayor and Mayoress of Hendon) m a short speech by 
Sir Frank Dyson chairman of tho University Ob 
servatory Comnuttee of Management, and gave an 
account of some of the circumstanoes which led to 
the founding of the Observatory m 1929 This had 
been largely due, he said, to the enthusiasm of the 
late Prof L N G Filon, who was made honorary 
director, and to Mr C C L Gregory, who was given 
tho title of Wilson Observer Mention was made of 
the Wilson 24 m reflecting telescope which was pre 
sented to tho University by Mr J O Wilson, and 
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also of the gift by Mr Fry of a smaller instrument, 
an 8 in refractor by Cooke The Astronomer Koyal 
^iescnbed the Radcliffe telescope as a sister telescope 
to the one now being used at Greenwich for parallax 
determinations, and hoped that mtidi iisofiil work 
along similar lines would be done m the future at 
Mill Hill, in keeping with the past traditions of the 
Radcliffe Observatory Iho Kadcliffe Observatory 
has now been removed to Pretoria wheio the largest 
telescope m the southern hemisphere is being erected 
The Vico Chancellor, Sir Robert Pickard thanked 
(he Astronomer Royal on b< half of the University 
for performing the opening < en tiioiiy 

Museums and Rural Life 

Iv supporting the apjs al for a further £6,000 lor 
the endowment fund wliidi was launched nt thi 
jubilee celebrations of tlu Hash im re Educational 
Museum Ur John Ramsbottom piisident of tin 
Linnean bocioty, stressed the great importance of 
teaching people of all classes how bi st to spend th< ir 
leisure The Haslemere Museum he said, is worthy 
of unreserved praise, for it is part of the communal 
life of tho district Children and adults bring spoci 
mens of all kinds to tho Must urn for identification 
and are assured of receiving information, whether it 
bo a matter of local history or natiiml history He also 
referred to the magnififent display of British wild 
flowtrs with their names and such information as is 
sure to appeal, that is mointamod in tho Museum 
throughout tho year Lortl Winttrton suggested 
that lestaroh into the origin of the old wage 
earning families in thi neighbourhood of 
Haslemere would pnive most interesting, for 
many of them are discendid from inigiants 
from Fiance or llandtrs in tho fourtionth 
and fifteenth centuries During that time them H i« 
was a big trade between the Siisst x and Hamp 
shire jxirts with Franci and considerable migra — 
tion betwee n the two c ountnes also largo numbers 
of workers came over for tho extensive glass industry 
then exislmg m the south of h ngland In those days 
when wiyone made any money it was put into land, 
and many of tho place names — such ns those of the 
woods, fields and so on in the neighbourhood — give 
mdications of tho names of tho worker immigrants, 
some of them also lieing of Saxon origin 

Lmnxus m England 

The Year Rook of the bwcslish Linnean Jsociety 
for 1938 (Svenska Linn6 S&llskapets Arsskrift, Arg 
21 ) opens with a dedication to the Linnoan Society 
of London on the occasion of its sesqui centenary, m 
which the elder Society is greeted as chirographorum 
Caroli Lmnaei pia conservatrix’ The volume con 
tarns a long account, illustrated by photographs and 
dxawmgs, of Linrueus’s house in the old Botanical 
Gardens at Uppsala and of the way m which it has 
now been skilfully restored as nearly as possible to 
the state m which it was when Liniueus lived in it 
Of the other articles one, by tho editor, Mr A Hj 
Uggla, 18 of special mterest to readers m Great 
Bntam, smoe it deals with two recently discovered 
documents bearing on Linnseus s connexion with 


England One is a dmft of a letter intended for, 
and {lerhaps actually sent to Dillenius at Oxford in 
1733 when Linnaeus was twenty five years old, and 
shortly after his i xpedition to Lapland It m written 
in Latm and ends by expressing the hope that he 
might one day meet Dillenius This hojie was ful 
filled when Lmnteus visiteil Oxford throe years later 
The other documi nt is a letter written in August 1736 
by T b Gronovius in Leyden to Philip Miller, 
Hupermtendont of the Apothecaries’ Garden at 
( helsea It is written in English and states that 
r innxuH, thin in Leyden hath a mind to make a 
step over to England to be aripiainted with > on 
1 am sure j’oii will be pleased with his company but 
it will bee tmnblesome for him as only speaking Ins 
own Language and Tjitin however I think tho 
hwedish ministi r at I ondon can proonro him an 
interpreti r 

Expenmenul Fire-Walks 

A REPORT by Dr G Hnmiston Hrown on three 
experimental firewalks has lecently been issued 
( A Report on Three Experimental Fiie Walks by 
Ahmed Hussain and others By Ur (• Bumuton 
Brown Bull 4 Lniversity of London ( luncil for 
Psychical Investigation 19 Berkeley Street Mayfair, 
London, W 1 net) 3 he i xpenmeuts were 

made at ( arslmlton, whore Kuda Bux had also been 
tested (see Nati RE, 136 468 ’>21 1936) and at the 

Alexiuidra Palace The accompanying table shows 
a comparison of the most suciissful attempts made 
by Ahmed II issain H Adcoik and Kuda Bux 



The I < suits of tho experiment showed that tin, fire 
walk ih not a trick but is performed in the normal 
manner with bare and chcmi(ally untreated feet 
Moisture on the toet was shown to bo a disadv antage, 
sinie It may laiise hot putioles to adhere to the 
skin and thus cause blisters The sudden torraation 
of an insulating cushion of vapour between tho foot 
and tho hot embers does not nur and no abnormal 
dtgref of callosity of ttie fi^t m required 

The "Invisible College”, 1645 i66a 
Im tho Moravian literary piblication. Miscellanea, 
Ur R F Young recently gave an account of the 
Invisible College which preceded the foimdation 
of the Royal Society m 1662 Iho term was used to 
describe the periodical ineetmgs of men oI science 
at either London or Oxford and Dr Young points 
out that tho contemporary meaning may have been 
derived m four possible ways In the first place, it 
may be an Italian concetto adopted directly by Boyle 
from the name of a literary academy at Cremona It 
may have been borrowed from the contemporary 
ontios and opponents of the mvisible” Rositrucions, 
such as J V Andreae (1688-1664) A third view 
IS that it was a reminiscence of an elaborate play on 
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the word invisible contained in Shirley s comedy 

The Bird in a Cage (1633) The last possibility, 
towards which the author locuis is that it was a title 
devised by Theodore Haak to contain an implicit 
allusion to Comenius a plan of an international pan 
sophio ooll< ge for scientific research to be erected m 
London This plan was much to the fore durmg 
Comenius 8 visit to Lngland m 1641-42 and the 
scheme was set out m detail m hm manuscript 
treatise, Via Lucis (1642) Hoak was a Cerman 
from the Palatmato who had been one of the prmcipal 
supporters of the plan to establish a soiontihc nondemy 
m Ixindon He regarded the informal scientific meet 
mgs as the nucleus of a future State college of science 
and 18 likely to have used the expression Invisible 
College in conversation with Boj lo and others Iho 

Philosophical College was thus the Invisible 
College until it definitely became the Royal Society 

Medicine and Eugenics 

The Galton Lecture to the Eugenics Society by 
Prof John A Ryle on medicine and eugenics is 
prmted m the Eugenu:-g Keview 30 No 1 In a 
carefully considered address it is pomted out that 
the eugenio movement needs the fuller support of 
the medical profession and that this can only be 
given wlion mcxiical men receive a fuller trammg m 
human ginetics than is now the case The family 
doctor is now larely prepareil even if asked to give 
adv ice connected with eugenio prognosis, although 
men and women are increasingly prepared to discuss 
such matters Practising physicians should bo able 
to keep pedigree records of their patients who show 
mental and physical defects Medical eilucation 
should be altered so os to lay greater stress on 
animal and human genetics in place of some of the 
routine zoology and the more specialized biochemistry 
and biophysics The constitutional variations which 
obound should bo the subject of closer genetic study 
Several chairs of human genetics should bo instituted 
and associated with th< m should be research centres 
oonoemed with morbid inlientance in man Wider 
contacts of the Eugenios booiety with medical 
sooiotios throughout the country would be helpful 
The foundation of a National Council is advocated 
embodying an alliance between medicine, eugenics 
and sociology and having appropriate contacts with 
the Ministries of Health, Apiculture and Labour 
The preservation of health os a primary function 
with the treatment of disease as a secondary function 
should become the new ideal 

Forestry m Nyasaland 

Pkbhafs the most important information oontamed 
m the annued report of the Forestry Deportment for 
the Nyasaland Protectorate (for the year ending 
December 31, 1036 Govt Prmter, Zomba, Nyasa 
land, 1937) are the remarks on soil erosion and the 
mvestigation work now being undertaken m this, 
considwed to be one of the greatest dangers facmg 
Afinoa as a whole Extensive areas were exammed 
with particular regard to overcrowding and to 
cultivation (» steep hill slopes in parts of the southmi 
proTinoe On the subject of forest policy it is stated 
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that piovision is to be made for the demarcation, 
jirotection and management of selected forests and 
woodlands by native authorities, whore the objects' 
of conseivation are comparatively local These local 
Government forests will be supplementary to the 
State forests but they will in no way supersede the 
village forests which are managed by the village 
headmen solely ui the uiterests of village needs 
There will thus be three typos of demarcated forests 
m the future each managed by its own authority 
One of the chief dangers in many parts, owing t j 
the improvident habits of the people is erosion 
Provided that each type of forest reservation may be 
made to serve os a protective agent against this evil, 
the stejis now being taken appear to meet existmg 
(iroblems 

Science and Horticulture 

\ OL 6 of ScutUifio HorticuUin, (260 pp 1938, 
from the Editor R 1 Pearl b E A^ic Coll Wye 
Kent 4« net 4s bd post paid) the journal of the 
Horticultural Fducation Association contains a very 
useful senes of reviews upon the science and practice 
of horticulture A suitable introduction is provided 
bj Mr I A Socrott who writes upon the enterprise 
anil skill requisite for successful market gardemng 
and the need f ir evolving schemes to assist Nature 
Iho article is the text of an evening address delivered 
at the University of Reading during the Association s 
revisi in course in horticulture in September 1937 
Papers read at this course are published m the 
present volume they minister chiefly to tho needs 
of flower glowers with emphasis upon caniations, 
roses pot plants and chrysanthemums both early 
and late There are further papers on genetics in 
relation to horticulture the nature of inlientance of 
flower colour and on photoperiod ism Papers con 
tributed specially to the volume include a review of 
recent Dutch research upon tho growth and flowermg 
of tulijM and daffodils by Miss O N Purvis upon 
hormones (M Thomas) boron dohciency (A W 
Groenhill) chromosomos and their importance m 
horticulture (h W Sansome) and the place of school 
gardening in elementary and secondary schools (T 
Ewing) The production of virus free seed potatoes 
IB discussed by P A Murphy and the modified 
leader tree by T Swarbrick whilst tho formation and 
de\ elopmont of cherries is desenbed by M B Crane 

The Royal Tcchmcal College, Glasgow 
In the buildmg up of the world wide reputation 
of the 'Soots engmeer the Royal lechnical CJollege, 
Glasgow, may fairly olaun to have played a very 
large part, and much of this work has b^n done m 
Its evenmg classes It is noteworthy that of all the 
colleges that oome within the purview of the Uni 
vorsity Grants Committee, the R T C has far and 
away the largest number of evomng students Its* 
recently j^ublished annual report shows that, not 
withstanding the transfer of the classes m music, 
with about a hundred students, at the end of the 
preceding session, to the Scottish National Academy, 
there was an morease m the evenmg student enrol 
ment {torn 2,624 to 2,666, of whom a very large 
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majority were onginooimg atudi nta Some indication 
of the exceptional range 8Uid standard of tho evening 
classes is gi\on by the fact that the enrolment 
moludcd loo graduates of iinivorsitios of Scotland, 
England, Ireland, Canada India and China \ii 
important and seemingly long oveidue event of tho 
year was tho formation of a hormer Students 
Association with a inombeiship of soven hundred and 
correspondents m many paits of tho world Iho 
Association aims at enablmg former students to 
rotam an mterest m the aflaiis of the College and 
as the honorary secretary is a member of tho stall 
it may be hoped that it will help tho College to ritiiiii 
an mterest in tho former studi nts An impoitaut 
Source of strength for the College is tho scheme of 
afhliation of contmuation classes conducted by eight 
count> education authoutios and nttondeil by moie 
than seven thousand sfudt nts I he Clasgow Caioors 
Coimcil (lor Secondary Siliools) co operates with the 
Ministry of Cabour m piomotmg visits of boys and 
girls with tlieir teacl ii ti laiious dejiartmeiits of 
the College 

University Studies at Jerusalem 

A BLLLLTiN recently issiu d by tho H< brew Uni 
versitj at Jerusalem discloses tho fact that Polish 
students laigely outnumber all othus Iho total 
enrolment last year was 770 includuig 48 rosoaroh 
students Of tho undtrgiaduati s 433 were from 
Poland 160 from Palostim 49 from Crfinnany, 36 
lioin Jjithuania and LatMd 17 Irom Itumania and 
tho rest from 18 other countiies The same bulletin 
contains an article b> Dr Duslikin le< turer in 
educational method and administration on the 
various actnities of his dipnrtment in< hiding 
measures for improving mid c\U nding tho teaching 
of Arabic In tho Palestinian schools Arabic has 
been taught like Latm or Greek with stress upon 
tho analysis of grammatical foiins and translation 
of classic texts Iho University s policy is, on the 
contrary, to cmphasi/e tho conversational aspoits of 
tho language and to piomote tho employment of 
a mmiimun course for all Jewish childitn in colloquial 
Arabic, with simple reading and writing and instriio 
tion m Arabic folk wavs and customs This is a diffi- 
cult task owing to the prevalence of o snobbish 
contempt for tho ‘yulgar spoken language of the 
common people, which differs w iilely from tho classic 
Arabic of literature and is not taught by the Arabs 
in their own schools Tho department is largely 
under the influence of Ainoiioan educational theory, 
the chair of tho principles of education bemg held 
by Prof Kaplan of Now York, for many years a 
professor at the Jewish Theological Seminary there 
and prmoipal of its leachers Institute, and a leader 
of the Society for the Advancement of Judaism and 
of tho Reconstruction Mov emenfr in Amerioan Jewry 

King Edward's Hospital Fund for London 

The fortieth annual report of King Edward’s 
Hospital Fund for London, lecontly issued and 
covering the year 1936, gives an account of the 
flnanoee of the Fund and of the grants recommended 
The ordinary distribution remained unchanged at 


£300 000, to which was added a first contribution of 
£2,000 m lespfct of work done for hospital out 
patients by district nursing associations Giants 
were ma»lo to 146 hospitals and 56 convaloscont 
homes The contributions to tho Fund included a 
capital gift of £20 000 from His Into Majesty King 
George V The Fund has acquired an additional 
7 grams of railiiim, thus bringing the amoimt 
imdoi tlio Piind s control up to a total of 17 grams 
An account is given of the woik of tho Piopagnmla 
Committee which mcludes tho production of a new 
film on hospital progress, speciallv suitisl to school 
audiences 

Eradication of Bovine Tuberculosis 

Fiiu Kogistcr of Attested Herds m Gieat Britain, 
under tin I iiberculosis (Attosteil Herds) bchemes 
wliiih has boon recently published gives particulars 
of the heids on tho Regisf r on December 31 At 
that date there wore 812 attested herds with 37 900 
cattle in Uiigland and Wales, and 64(1 herds in Scot 
land with 5(1 500 cattle a considerable mcreast over 
the pioviouH year Tlio Register gives tho names 
and addiosscs of tho owners and the hiieds of cattle 
and lan ho obtained on applicatii n to tho Ministry 
of XgTKultuie and lishintH 7 Whitehall Place, 
lioiidon S W 1, or, for Scotland, 15 Moray Plan* 
Edinbuigh, 3 1 he issue of a c( rtificate of attestation 

IS evidence that tho owni r of tho herd has taken steps 
to < radicato tuhirculosis from the herd, and that as 
a lesult < f an offit lal tuberriihn tost tho herd has 
bc< n f Min ’ to bo freo from tul orculosis 

Air borne Traffic and Infectious Diseases 

Till Minister of Health has mode regulations, 
similar to tho Port Sanitary Regulations 1933 
designed ti provint tho introduction of infectious 
diseases into Great Bntam through thi medium of 
ail borni traffic which oaiiii uito force on fiilv 1 The 
authorities rosponsihlo for tho admimstration of those 
Aircralt Regulations are thi port health authorities 
for aerodromes at ports and elsewhere tho local 
authorities of the districts in which the aerodromos 
are situated Tho regulations authorize if necessary, 
temporal y detention of aircraft medical iiispoction 
of passengers and crews, cleansing, dismtoction, oto 
The issue of these regulations marks a further adveuice 
in tho policy for tho pn vision of health services suit 
oblo for modem conditions 

The Vale of Neath 

The National Museum of Wales has initiated a 
senes of studies of the origin of Welsh scenery with 
a small pamphlet on the River Scenery at the Head 
of the Vale of Neath , by Dr I J North The 
area covered is about sixty square miles and is one 
of great scenic charm The studies do not necessarily 
embody original wop , but they aim at giv mg popular 
desonptions of the ongm of the land forms with as 
little use of technical terms as possible Where 
technicalities are imavoidable they are fully' ex 
plained The present study is a good example of 
intelligent popularization both in its wording and its 
diagrams and illustrations 
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Old Science and Medicine 

E P Goldsc hmidt ANii Co , of 45 Old Bond 
Street, W 1, have recently issued an illustrated and 
annotated catalogue of works of old science and 
modicino, comprising important books in the history 
of the mathematical and physical sciences, biology 
and medicine The most valuable works figuring in 
the catalogue are the complete manuscript of the 
‘ Chinirgia Magna of Bruno de Longoburgo (1250), 
Pierre Francos treatise on hernia (1561), the Aldine 
efhtw pnneepa of Galen s works m h\ e \ oluinos ( 1525), 
Robert Hooke’s Cutlorian Lectures on physios, 
mechanics, geogiaphy and ustronomv (1674-1078), 
Claude Ponault s memoirs on the natural history of 
animals m two volumes (1671 76) and theses by 
pupils of LinuiBus (1749-1769) and Purkinje (1824 
1840) The catalogue also contains first editions of 
works by Tycho Brahe, Euclid, Fracastor, Goethe, 
Laonnoc, Lamarck, Lavoisier, Napier, Rbntgen, 
Schwann, Sirturius, Steno, 'iartaglia and Willis 
Modem literature is further illustrated by works by 
Edison, Freud, Casimir Funk, Metchnikoff, and 
Hugo do Vrios 

Royal Anthropological Institute 

iHK annual mooting of the Royal Anthropological 
Institute was held on June 28 when Mi H J Braun 
holtz delivered his presidential address entitled 
Ethnographical Museums and the Collector Anns 
and Methods’ Two Bivors Memorial Medals foi 1938 
were presented, to Prof A B Radoliffo Brown for 
anthropological research in the fields of the Andaman 
Islands and Australia, and to Miss DAE Garrod 
for work in Gibraltar, Southern Kurdistan and 
Palestine The Wtllcomo (fold Medal for 1937 for 
anthropological research was awarded to Dr Meyer 
Fortes for a thesis on ‘ Marriage Law among the 
Tallensi ’ 

World Power Conference Vienna Meeting 

The Vienna Sectional Meeting of the World 
Power Conference will take place on August 25- 
September 2 A programme has been issued givmg 
details of the sessions and sectional meetings the 
social events planned for the participants, the sight 
seemg tours and the Conference journeys Ihe 
official opening meeting in the Vienna Concert 
House IS at 10 a m on Thursday, August 25, and 
allowing Saturday and Sunday for sight seeing, the 
meetmg goes on until Iriday, September 2, when a 
second week begins devoted to tours of exceptional 
mterest Messrs Thos Cook and Son have been 
officially authorized to act as travel agents Pay 
ment of all fees, which are most reasonable, can be 
made m Engbsh currency The railway admmistra 
tions grant substantial r^uctions m fares to all the 
fiartioipants at the Vienna mooting Among other 
excursions on Monday, September 5, there will be 
one over the Gross Glookner Pass This road has 
an almost perfect surface and owing to the wonderful 
road buildmg techmque, the gradient is never more 
than 12 per cent It is a marvellous piece of engineer 
ing The excursion goes to the Franz Josefs Hohe 


(7 370 ft ) where there is a wonderful view of the 
Pasterze Glacier, the longest glacier of the Eastern 
Alps lull particulars of the foitnight’s programme, 
charges, acconunodation, etc , can bo obtamed from 
the Secretary, British National Committee World 
Power Conference, 36 Kingsway, London W C 2 

Announcements 

Mk H N Savoury, of St Edmund s Hall, Oxford, 
and Maclver Research Student of Queen s College, 
has b<cn thctevl by the Fatuity of Archii ology. 
History and Ixitters of the British School of Auhaeo 
logy at Rome to the Rome Stholarslup for 1938 Mr 
bavouiv will devote the period of his tenure of the 
scholarship to research on certain aspects of the 
neolithic bronze and early iron ages in Italy and 
the influence of Italy on the lands north west cif the 
Alps and on Iberia dm ing the early Bron/c age 

The Busk studentship in aeronautics, founded in 
memory of Edward Teshmaker Busk who lost his 
life m 1914 while flying an experimental aeroplane, 
has been awarded for 1938 39 to G O Jones, 
Enunanutl College, Cambridge 

Dr Adaibfrt Czerny, fonnerly professor of 
children s diseases in the L^nivcrsity of Berim, has 
been aw aided the shield of nobility of the German 
Reich on the occasion of his seventy hfth 
birthday 

A MONUMENT to Dr Albert Calmette the well 
known authority on tuberculosis, has recently been 
unveiled at Nice 

The Public Health Soi vices (Engineering and 
Ec|uipinent) Exhibition and Congress, fonneily the 
Public Health Exhibition and C ungress, will be held 
at the Royal Agrioiiltmal Hall, London, on Nov ember 
14-19 

The International CongrthS of Light will be held 
at Davos, Switzerland, on July 29-30 under the 
presidency of Dr Morikofer The subjects for dis 
c^ussion will bo light and climatology, action of 
natural and artifloial light on healthy and diseased 
organs, and physiological and physical studv of the 
therapeutic sources of light Further information can 
be obtained from Dr Sohreiber, Robert Koch Platz 1, 
Berlin 

The Child Welfare Information Centre of the 
League of Nations has published a useful Summary 
of the Legislative and Admmistrative Series of 
Documents of the Child Welfare Information Centre 
to December Slst, 1937” (Messrs Allen and Unwnn, 
40 Museum Street, London, W C 1 Is ) It contams 
brief details of enactments m various countries 
between February 1936 and December 1937 dealing 
with matters of child welfare 

Erratum In the issue of July 2, p 31, line 5, 
for “Pinex” read “Pinax” 
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Letters to the Editor 

Tht Editor doM not hold himaelj responaihU for opinions txpresaed by his corrsspondenls 
He cannot undertake to return or to correspond unth the writers of, rejected manuscripts 
intended for this or any other part of Nattjre No notice is taken of anonymous communications 

Notes on points in some of this week s letters appear on p 78 
Correspondents ark invited to attach similar summaries to their communications 


Tides in the Upper Atmosphere 
Thf ixploration of the pli\si(al state of ttu iipp 
atinchjihfn by mdio wiinos his ro fiu Ixiii pii 
<ipall\ concerned with the imcMtigation of *1 
diHtribiition of loniAation and with the itgiilaiiti 
and incguIaiitieM in thm diHtiibnti u dm to » 1 
oontiol In a Heries of measiiie 
inents made during tin past \ear 
we hiiM ( ndeavoiirc>d to ixtind 
the eniplovment of ladio waKs to 15 
the invoRtigation ot upper atm i 
hphoric oscillations Such ow ilia _ lO 
tions would include tides prodiu < d S 
by the gravitational influence of “ 05 

the sun and the moon, and Mould 2 

result in both vertical movements | Oo 

of individual air particles and also > 
in vaiiations of the atmospheric 3 0*5 

proHsure at a given Ic M 1 I he in a 
fliienc f' of tho moon has Is eii ex 
ammod hret, smee, tho oftcct being 
purely gravitational there is no 
need to unravel, as in tho solar 
case, the simultaneous offucts of 
tidal motion and vary ing height of 
ion production Fiirtlmr foi van 

.11 *..l I 1 SIR VARIATIO. 

Oils theorttioal and oxjx iiimntiil 
reasons attention has bten c >ri 
fined to tho level of Region h of the lonosphou 
For the mvostigation of the lunar tide it was 
necessary to olnninate tho variation of tho height of 
the reflecting lajer with angle of tho sun sinie this 
variation is many times the expected lunar oscillation 
This was aooomphshed m the two following ways 
(a) A series of quart! r hour! J moasurcinonts of 
equivalent height of itfliition for a mimb< r of dajs 
(usually SIX to eight in a iwriod of twelve days) was 
plotted to exhibit tho diurnal variation The do 
partures from tho smooth moan curve were then 
plotted OH a function of limar hour 

(5) A series of noon values of equivalent height 
were plotted to exhibit the seasonal variation, and the 
daily departimw from tlie Mmooth our\e weio 
aa a function of lunar hour 

The accompanying diagram shows the 
mean departure as a function of lunar hour, tho full 
curve giv mg the semi diurnal lunar variation of 
eqmvalent height as deduced from the pomts bj 
harmomo analysis The curve is derived from 
quarter hourly measurements made during diRerent 
groups of days, throughout a period of eight months 


A stasonal sc t of racasuroniHiits has indicated a tide 
of the saini magnitude and phosi the maxima being 
about J hour liofoii the lunar transits 

\\< Ik pv i ) publish < ls< where a full account of tho 
( V idince which h ads us to regard this tidal amplitude 
as significanl togetlu i with a discussion of the 



I unar Hour 

Ok kqUlVALEXr HBIQIIT OF HUII N & OF IHk. IJNOSPUBBE 

r< lation of these results to piov loiis work Wo may 
however mention here that wo regard them as 
showing tt proHsiiro osoillatiim of rolativo amplitude 
(Sp/p) of <> 068 It a level of 110 kin wheroos tho 
measurement of the lunai barometric oscillations at 
ground level show a eoirtKjs tiding relative amplitudo 
of 0 000011 1* The t le at 110 km is thus 6 900 
tiinos that at ground level lurthor to tho accuracy 
of tho experimental results tho phase of tho upper 
atmospheric tide is tho same as that at ground level 
at (.roonwieh a result in disagreement with doduc 
tions mode freim the lunar magnetic variations, 
assuming such variations to arise from currents 
flowmg in Region E 

Thoso experiments have been conduoted as i>art of 
the programme of th< Radio Researcli Board of the 
Department of Sciontihc and Industnal Research 

K V Am ETON 

Cavendish Iiaboratory, K Wekkks 

Cambridge 
Juno 17 

> Chapiiun QuaH J Royal iitttor M 271 (11118) 
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Viscosity of Liquid Helium II 

In rtteiit experiments on the flow of liquid helium 
U through very small openings, carried out by Allen 
and Misener', and bv Kapitza*, an upper limit to the 
viscosity was placed at 10 * o o a units, m dehnite 
disagreement with previous results obtained m this 
laboratory by Wilhelm, Misonor and Clark* by means 
of an oscillating oylmdor However, m none of these 
experiments were conditions such as to ensure 
lammar flow 

In view of this appaient oxtromoly rapid flow of 
helium II, wo thought that a study of the flow as the 
liquid passod through the X point would give some 
mformation concerning the rate of transformation 
from helium II to hiliiim I lor this purpose, a 
capillary tuho 0 02 cm m diameter was filled to a 
length of 3 cm with waslied emery powder, and 
coimeotod to a reservoir In order to prevent the 
fountam effect observed by Alim and Jones* with a 
similar device, the emery plug was protected fnim 


In no case did the results suggest that the liquid 
helium n was behavmg as a super fluid In the 
acoompanymg diagram the logarithm of the pressure 
head is plotted agamst the time, for a senes of 
measurements at 2 16° K It will be seen that, for 
the slower rates of flow, the relation is Imear, showmg 
that the rate was nearly proportional to the pressure 
The viscosity has boon calculated from these results, 
and IS given in the accompanymg table The values 



DiAmeter 
(cm ) 


VltMSOfllty 
(C 0 iiniU) 

Velfxltv 
for small 
prcMure 
Uatula ^ 

II 

111 

0 035 1 

0 024 

1 9 

ii: 

IJ 

"60 

670 

170 



i 


radiation In spite of the limit of viscosity reported 
by Allen and Misener, and by Kapitza, the flow of 
helium II through this tube could scarcely be de 
teotod Aft«r trymg several smaller plugs, short 
capillanes alone were used, of three different dia 
meters Those were attached to reservoirs 0 4 im 
m diameter, which were fastened side by side to a 
millimetre scale, and arranged so that they could be 
raised or lowered m tho liquid helium bath To 
measure the rate of fall of the surfaces, a motion 
picture camera was used, and arranged to photo 
graph the tubes and a stop watch simultaneously 
In the first experiments tho tubes wore lowered mto 
helium II at a temperature a little below the X point, 
and the flow mto the tubes wa« observed as tho 
tempierature was slowly raised through the trans 
formation to helium I However, the change mthe 
rate of flow on passmg tlirough the X piomt was not 
greatlv marked, and so measurements at fixed 
temperatures m helium II were made 


quoted are correct in ordci of niognitiido only, since 
the tubes wore not very uniform, and no end cor 
reetions were made Using this estunate of the 
viscosity , the Reynolds number has 
been calculated, and in all three 
cases IS lees than 1,000 for the 
smallest \olocity measured We 
hope, by using more imifomi tubes, 
to obtain more accurate values for 
tho viscosity 

Those results are not compatible 
with those of Allen and Misener, 
or of Kapitza, but agree m order 
of magmtiide with the earlier work 
of Wilhc Im Misenc r and Clark 
Wo suggest that in the case of 
tho long hno capillaiy used by 
Alim and Misener, the olisena 
tions tan bo explained by the 
transport phenomenon studied by 
Daunt and Mendelssohn* Accord- 
ing to the results reported by 
tho latter tho level in the reservoir 
used by Allen and Misener would 
have fallen at a rate of about 0 02 
mm per second at 2 17° K duo to 
transport over the surface of the 
tube This would account lor the 
observed drop, and it seems prob 
able that the actual flow through the 
long capillary was negligible This 
would also account for the fact that 
the velocity did not \ary greatly 
with the pressure head, and for the large increase m 
velocity at tho lower temperature In the experiments 
described here, the change m level due to this transport 
would have amounted to only about 0 1 mm during 
the time of the experiment less than 1 pier cent of 
the observed change On the other hand, the rates 
of flow observed by Allen and Misener with a larger 
tube and reservoir, and that observed by Kapitza, 
seem too largo to be fully accounted for by the 
surface transpiort, and further experiments on both 
the flow and tho tremspiort are highly desirable 
Tho work described above was carried out by H E. 
Johns, J O Wilhelm, and Dr H Grayson Smith 
McLennan Laboratory, E F Bubton 
Umversity of Toronto (Director ) 

■ Alkia J F , sod Mtaener A D Natuu 141 76 (ItSS) 
•KaplUs P Matuxi 141 74 (1938) 

•Burton, E F Natcu 116 266 (1086) Wilhelm J 0 Misener 
A D and Clark A B Proe Ro^ Soe , X 161 842 (1086) 

* J F and Jones B , NAinni 141, 243 (1938) 

■ ~ ” Nattu 141 911 (1988) 
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Production of Secondary Electrons by Cosmic Ray 
Particles 


BOMIS early measurements of Anderson and Nedder 
meyer* show that the number of single secondary 
electrons ejected by cosmic ray particles from a 
metal plate is m reasonable agreement with that to 
be expected from direct elastic collisions In a senes 
of photographs wo have observed the traversal of a 
2 cm plate of gold by about 900 particles all of 
which may be assigned to the pi notrating group 
With this gold plato, which has a thickness of 8 5 in 
the units of the cascade thi ory the IshaMoui of 
f electrons can be immediatelv distinguish! d from that 
of the pienetratmg particles, and so the behaviour of 
the penetrating rays can bo oxaminid hi paratelv On 
the asstunption that those penetiating rajs ha\e a 
mass greater than that of electrons Bhablia* has 
calculated the number of ordinary socondotj die 
trons knocked on by collision and the subsequent 
cascade showers that the latte r produce 1 ho par 
tides are considered m two energy groups abo\o 
and below 3 x 10* e volts previous ini asuromcnls 
of the energy spectnim for the magnetic hold and 
counter arrangement used having shown that 44 per 
cent of the observed rays have an energy greatc r 
than 3 X 10* e volts For convenionco if (lie com 
panson with theory, the secondary ekctnins have 
been olassifled into those with energy greater and 
less them the critical energy of the case ado theory 
for gold 10’ e volts 

In the group of particles with energy greater than 
•3 X 10* e volts, the total number of secondaries 
observed with energy greater than 10’ o volts was 
4 4 per cent of the number of primary paiticlos Tlio 
corresponding number of socondanes for the energy 
range below 3 x 10* o v ills was 0 4 per cent 

The table below shows the frequency of octuire nco 
as a percentage of the pcnotratuig particle s c f (a) 
single secondary, (6) two secondaiies (c) thn c«i 
more seoonclanc38 


All obnervsble 
secoiuUrlc<8 
Se(»ndarlc a of energy 
> 10’ c volU 



We observe relatively few slow stcondaiios, yyith 
energy loss thim 10’ e volts but this is duo at least 
m part, to the strong scattering of those particle s 
The measurements give a rough indication of the 
mass of the mam penetrating component of tho rays 
In Fig 1 the total number of secondary particles of 
energy greater than 10’ o volts to be expecUd from 
the oalculations of Bhabha* for penetrating particles 
of 10 and 100 times tho electron mass and for piotons 
IS shown, and tho measured v aluc s for tlie two groups 
of particles are plottcxl These values are probably 
low, m comparison with tho theoretical curves, sincyo 
the theory does not take account of scattermg, but 
they are suffloient to mdicate a mass of tho penetrating 
particles at least KK) m, and probably greater 
Thus these results show that the observed number 
of secondary electrons can be oxplaincsl by tho 
elastic collisions of the penetrating rays with electrons, 
' assuming that the former have a mass rather greater 
than 100 m. The energy loss corresponding to this 
process can be seen from Bhabha’s calculation to be 
of the order of one third of the ionization loss alone 
Now for energies between^lO* and 2 x 10* e volts, 
direct measurement* ‘ has shown a much larger 


onoigy loss, of the order of ten times the ionization 
loss It follows that the main part of this energy loss 
must IK i iir yy ithout producing observable secondaries 



lig 1 

h ig 2 shows the production of a small showt r of 
four olectri ns by a penetrating particle of lugli 



Fig 2 


on igy The fastest electron has an eneigy of about 
3 y 10’ o volts A Humlar photograph has been 
reported by Ehrenfest* 

Physical Laboratories, J O Wilson. 

Umversity of Monches+er 
June 3 

• Anderaon and Neddenueyer Ini Conf Phy Land ( 11 IJ 4 ) 

• Bbablia Pm Hop Hoe A 164, Z&7 (1«38) 

• Blackett and WUion Proe Hop Aw A 160 304 (1637) 

• Wil«on Pm Hop Soe A (In the Preu) 

‘ Bhrenfeet CompUt nndtu 606 468 (1638) 
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Superconducting Thin Films 
We -wiKh to leport some prolumiuiry resultH on the 
superconductive propierties of lead and tin fiims 
between 5 x 10 ’ cm and 2 X 10 * cm thick, 
obtamod by condensation from the vapour The 
fllms were depositeii on a glass surface at 4 2° K 
which earned four platinum electrodes, the con 
diutivitj measurements bemg made by means of a 
compensation apparatus , the film thicknesses were 
determine!! from the difference m mass of the source 
before and after evaporation In order to unsure the 


cleanist possible conditions, the condensation and 
moasuroments wore inade in a scaled off high vacuum 
apparatus 

Even the thinnest films in\ estigated showed sup* r 
conductivity The resistance was restored m a single 
abrupt jump if the measurmg current was morea^ 
beyond a ciitical value characteristic of the par 
ticular him and temperature , further increase of 
< nnvnt produced no appreciable change ot resistant e 
On again i educing the current, the resistance dis 
appealed m a single jump but at a lower value of 
current than »« , the whole resistance current curve 
could bo reproduced any niunber of times Ibe 
\ aluo of If at a given temperature decreased with 
the thickness of the him, and was in general of the 
order of magnitude of some milliampores , m all 
cases this was very much smaller than could be 
expootod from bilsbte s hypothesis, supposing the 
critical held to bo the same as for the bulk metal 

Actually, however the magnetic fields reijuirod to 
restore the resistance were not lower, but much 
higher than for the bulk metal thus a magnetic 
held even as high as several thousand gauss, applied 
parallel to the current, reduces the value of the 
critical current, but this influence is only slight 
(especially for the thinner films) With morease of 
the film thickness the magnotii. field retpiirod to 
destroy superconductivity decreases 

The critical current decreases with increase of 
temperature, and m the cose of tm, it was possible 
to estunate the transition temperature by extra 
polation of the aooompanymg tg—T curve (Curve o) 
to zero tg This suggested a transition temperature 
of about 4 7° K for all the tm films, which is about 


1“ higher than for tin m bulk For lead this extra 
polation IS not possible, owing to the flat course of 
the tg—T curve (Curve 6), but the curve suggests 
that here also the transition temperature may be 
lugliei than for load m bulk (7 2° K ) 

A significant feature of the results is that the 
superconductive properties underwent a marked 

change if, after deposition the films were warmed to 
loom temperature (probably causmg recrystalhza- 
tion), and then recooled Ihus m the cose of tin the 
tiansition temjierature dropped to about 3 7° K (the 
V able for bulk tm) , for a tem 
perature equally fai below the 
_ tiansition temperature tho mag 

nctit fieliLs required to restore 
losistanco became rather smaller, 

’ ■» and ig became rather greater 

~ ™ Since all tlie properties (except 
3 the sharpness of the transition 

lietweeii super and normal con 
1 —1*0 ductivity) are very reminiscent 

^ of those of super conductive alloys, 

^ It seemed that the anomalously 

I _90 high tiansition temperature of 

^ freshly deposited tm might be con 

s nocted with tho presence of mi 

- * —60 purities, variation of cleanliness 

• ^ of the condensation conditions 

» howtver caused no change of the 

high transition temperature so it 
IS likt ly that this is genumoly char 
actenstu of tho stnuture of films 
deposittsl at 4 2'' K How far the 

1 other anomalous properties are 

s "'b (oimected with tho structure and 

how far with the thinness of the 
films must remain a tjuestion for further mvestiga 
tioii but tho results so fai, suggest that the strut ture 
can scarcely he itsixinsible alone 

A Shalmkov 

Institute for Physical Problems 
Academy of Sciences ot tho IT S S R 
Moscow 
Apiil 27 

Melting and Structure of Long-Cham Ketones 
A NC/MUBn of isomeric long chain ketones have 
Iwxin prepared and specially purihcd m tho course 
of mv ostigations on tho solitl liquid transition m long 
chain compounds* As will be clear from the cLagram 
for the kotones f BH,B+irOC(„_B)H„_ ,« tho 
setting points depond in a romarlmble way ou the 
position of the 00 dipole in tho long chain molecule 
Tho maximum difference (between f .HiyCOC^U,, and 
C,H,,COC,iH,,) of 9 2“ may bo compared with the 
difference in setting points between C,H„COC ,,H,, 
(s p 40 S") and tho corresponding paraffin C„Hm 
( 8 p 21 fi”) 

In order to verify that this behaviour is not con 
fined to chams with an odd number of carbon atoms 
ketones of the senes CBHrti+iCOC(„_B)H«_« have 
also been prepared, and show a corresponding be 
haviour A survey of published meltmg pomts of 
other kotones suggests that this effect w quite general 
In view of the comparatively simple crystal 
structure of long chain compounds* *, these observa 
tions are of mterest for theones and meohanicai 
models of the melting of crystal lattices A detailed 
analysis of the crystal structure of a long oham 
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ketone han not yet been a< hio\ t <1 paitly owinn to IIil 
latk of suitable siiikIo crystals The comparison of 
X ray powder photographs of ketones with the 
corresponding paraffins shows liowo\ir, that llic 
introduction of the (.O dipolo only leads to small 
changes in the side spacing ol tho chains, when these 
are sufficiently long lor compounds ot the s, nes 
<\,H„ tho latliro dinionsions am 

n h , 

7 63 11,1 

t iiH,/) 7 .'i'iiO 01 > 70 I 0*06 23 _>0 

and any ehffereTice s between the isnineiie keteines aie 
within the errors of nie i uiement Jn \ieu ef flu 
intemsity detcnninations on X lav powdei pheitei 
giaphs of koteine s (hie toSheaiei it iiia\ he assumed 



that tho chief difference hctweien tho lattice e>f a 
paraffin and a ketono is tho presence of la\crs ot 
dipoles in the latter Exceipt in tho methyl ketones, 
the potential energy of dipoles in a layer is apparently 
without influence on the potential energy m other 
layers A check on this assumption is obtainesi from 
t he measuroment of tho latent heats of fusion obtainesl 
from cryoscopic data '1 lie latent heats of fusion are 
fiiUji 10 0 k cal /mole 

13 6 3: 0 4 kcal /molt 

In tho case of the isomeric keiteines, deviations from 
tho mean value do not see m to bo connected in any 
systematic way with the jxisition of tho dipolo, and 
are probably due to experimental errors The results 
merely show the additional heat of fusion required 
to break up the dipole layers 
binoo the dynamical properties of the paraffm and 
ketono lattices must be closely similar, a possible 
axplanation of the variation in setting point m iso 
meric ketones may perhaps be given on purely 
meohanioal grounds On melting, the thermal motion 
3f tho chains has not only to oi ereome the orientation 


encigy due to yan dcr Wauls foices, wine h will be 
similar to those m tho paraffin but lias also to ei\e r 
eeiiiu tho iiiiiiifatie n eiii rgy in the dipole layers If 
IliH Iriig cliaiii moheiiles are compared with nil 
a se mhlage eil rents ululeigeiing teirsional v ibiatieiiis 
niiel eluiniMsl tei one aiiollier at a jvisitiein aleiiig the 
leiel Coiiespeiueliilg with the position of the dqnelt 
It s ( ms likely on iieeeiimt of Iho pieifie itics of 
tall nary yihiali ns that tho iiiiiiiiiiiim inte lact mn 
en the e liimjiiiig will he loimd when this is sitiiatnl 
lithe I syinine tiically ill the mietelle nr at one mil 
In e the I woiils (he the i mill in< t ion of (he mole ciili s 
|||(U1I1|1 to e\(i erne t lio oiientiiig furies in tin 
dipole layei mu t he liigge r w hm (lit layet is situate d 
at a J1 lilt III the e liniii w la lo loisional V ibnit ions au 
less effidiat in leaeliiig to im tion 

I Ills lull I pie tat ion ot the c\pi niili'iitid results in 
t nils ot a iiieehanieal moile 1 eiin only bo legaiileil 
iis jiioMsiunal Obyieiiis liinitiitii ns niiso fioni the 
I let that cleetiieal* anei the nnnl> projx'itiis of long 
I ham coiiipounels indie nto oxtonsiyc pieiiiilting anil 
at least a pnitial frocelom of oiiintation of tho mole 
( uKs below tho molting point Xi y e rtlii loss the 
latent heats of fusion inilieate that lonsidtrahlo 
el lent at ion if Iho elifKiIes must jie rsist in the sohel 
A fuitliei limitation may biiki owing to eliticiences 
III ell tails ot tho slrucliiro iif isoinene Ki tonos not 
lyiehnt fiom (xiwelei lihote griqihs, th nigh tlir 
stiucluial niiel file nnoilyiiainie eyiilenie does not 
leave much se ope foi luictitaiiity Jjxpei line iits are 
III ing inailc with either ronifioiinels in eirile r to test 
inoii fully the yuneniH faetors whieli elite tniinc a 
tliUlHilion fie III sohel to liifUlil 

A R iHBFTDHriF 
1 W II OrilHAM 

Davy laialav Rahoratoiy 
Royal Iiistitutieiri 
Alheinailo .Street 
Lone Ion W I 
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A Heat-Labile Isomer of Vitamin A m Cod Liver 
Oils 

It was observed during cxprimiints involving the 
keeping properties of <in indiviiiual ecid liver oil that 
tho value of 328 m|A eiotcrminod on the un 

sapunifialilo fiuetion spoi taiicously increased, on 
k<r»ping to a maximum ah ir several weeks, hut the 
total absorption dctciminod directly on tlie oil did 
not intrease Tho oil liad an initial 328 inii 

value of 0 6(, when elotormirxl on tho unsaponiflahlc 
matter, and 0 60, 0 62, 0 63, 0 65 and 0 54 after 
1 4, 5, 8 and 14 weeks respectively, whereas the 
Ui te nnuiation on tho original oil of 0 70 gave figures 
of 0 70, 0 69 and 0 67 after 1, 8 anei 14 weeks 
Witli teats perfonned on the oil itself, both by spectro 
grnphii means and colour reae tion, spontaneous 
increase m the apparent vitamin A has been noted 
by others* anei has been assumed duo to extraneous 
substances such as free fatty acids*’ 

From tho observation that tho 328 m^i 

value mcroascs spontaneously, it follows that either 
there is a cliromogen present transparent at 328 mg 
which IS bemg converted to the normal vitamin A 
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or there m a factor proaont giving absorption at about 
328 inp. which la scnaitive to boat and is destroyed 
during saponiflcation The formei suppoaition cannot 
be correct since tile gross alisorjition does not int roasi 
Mimiiltanooiisly but in fact, remains practiiallv 
constant In the latter event isomi nsm would most 
likely account for the increase of the vitamin A with 
time Smith Stem and \oiing* have suggested tho 
jKissibihty of an isomeric factor of tho cm tran« type, 
being present in concent i ate s 

Experiments appe ai to confirm thi pro ciicc of a 
heat labile factor, whin using cold saponification 
followed bj cold evaporation of the ethereal solution 
of the exti acted unsajKinifiablo matter, higher values 
for Ej"n, 328 mjji ai-e obtained Fists have besn 
made on gimiine cod liver < ils examini d as soon as 
posHihli after ixtraction some of tho rcisiilts 
typical of tho whole are givin in the accompanying 
table 



Deterioration sot m fairly rapidly under the par 
titular conditions of storage namely full bottles at 
room temporaturt in the dark but tho ligiires f u 
cold saponification gcmrally remained above tlioso 
for tho hot sapondication method 

Heat evaporation of tho solution of extracted cold 
saponification unsa[)onitiablo matter and also boiling 
tho oil with alcohol lowc red the figure for tin value 
of 328 mp m compauson with that obtained 

by cold saponification anil cold i vaporation 

1 ho possibility of an enhanced 328 inp absorjition 
in the cold saponification methcxl being duo to ex 
tioctid impurities difhc iilt of vnlatiliiation at low 
tempi raturos was ehminatexi by experiment 

If the isomeric cliromogen should prove biologically 
active. It follows that tho valui for 328 mp 

obtained directly on tho oil would be at least for 
fresh oils, a more correct indication of the vitamin 
c-ontc nt, although after general deterioration of the 
oil impurities take effect and the tost on the un 
saponi^blo matter obtamed by cold saponifacation 
would have to bo used 

It 18 hoped that full details of tho experiments 
and further work nearing completion on this problem 
includmg tho effect of nccolcratom, light and tom 
peraturo, will shortly be publishcxl elsewhere 

D r Garbatt 

Chemical Laboratories 
London Coimty Council 
County Hall, S E 1 
June 9 


■Cirlffltlu H N Hlldltch TP And B«c J Analv<< N e6(l«33) 

• SCSI kUo Medical Iteeekrrh LounoU SpcrM Report No *08 

* OllUm A E , and Morton R A Byodttm J M 1346 (1631) 
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Mechanism of Fructose ResorpUon m Intestme 
and Kidney 

As dc monstrated by Lon', fructose is absorbed from 
tho mtostino definitely more slowly than galactose and 
glue CISC If an intermediary formation of hoxose 
phosphoric acid is an essential factor in the active 
absoqition of sugars* it must bo assuinod that either 
the phosphorylation of fructose or the dephosphoryla 
tion of fruc tosophosplioric acid (or both reactions) 
proceeds with a definitolv lower velocity than thi 
corresjjonding reactions of glucose and galactose 
Tho phosphorylation of fructose in kidney c xtnict 
takes place at prtxjisely tho same rate as tho phos 
phorylation of glucose* Tho question now is whether 
fructose phosphate is dephosphorylated at a slower 
lato than glucose phosphate 7 

III an interesting paper of Goda* it is demonstrated 
that tho complete conversion of fructoso into ghicoso 
in the liver tissue depends on a (icculmi selective 
d< pliosphoiylation of tho glucose component in the 
Linden ester in other words fine tosophosplioric 
acid IS not diriH^tly dephosphorylated, but onlv 
tiuough conversion mto glue osephosphoric acid 

It IS suggestivo to suppose that this indirect 
dephosphorylation of fructosejihosphoiic acid is the 
reason for the relative slowness of fructose resorption 
in tho intestine 

I have tried to domonstiato tho Goda c fleet in 
cxtiacfs of intestinal mucosa and kidney cortex 
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In tho kidiioy i xtract no fructose at all was 
libciatcd whereas m tho imii osa extracts a pint of 
tho phos[)horylatc cl fiuctoso was litsiatcd 

Iho selective dephosphorylation was not demon 
strablo III concentrates of intestinal and kidiu v 
phoH))liatasc s (Albers and Albers jin, pin at ions*) but 
IS evidently a charattoristio of the fiosii tissue lhat 
tho intestinal mucosa really converts glucose intc 
fructose apjjoars from the data of Op|xl‘ According 
to Verrar* fructose when given m high concentrations 
IS partly actively absorbcsl mto the blood through 
a conversion into glucose partly diffuses passively 
The cause of tho slowness of absorption of fructose 
in the intestine seems therefore to lie not a slow 
phosphorylation of fructose but a slow dephos 
phorylation of the fructoso 0 phosphate 

Hrrman Kalckar 

University Institute of Medical Physiology 
Copenhagen 
June 3 

« rl Iror Kov B 82 467 C192B) 
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Nuxitmic Acud and the Fermentation of Dextrose by 
the Colon-Typhoid Group of Bactena 
Nicotinic acid has recently assumed special im 
portanco as a vitaram for oertam bacteria, animals 
and man Knight’ has shown that niootmie acid is 
an essential factor for the growth of StajoEylococcua 
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aurfUM Unring tho same \iar it wan ci< nv nstratoil 
that thiH lubstanco cuic^ bladt tongue in dogs and 
}>ellagia m man*' 

The object of our studies was to ascertain wlietlar 
nicotmic acid is issintial for tbo growth of tin 
pathogenic inombi rs of tlu ( olon typhoid gnnip 1 he 
results show that althougli ShiqtUa liyiifntitinr 
(Shiga and h lexnei ) and »S ParafyphomiD 1 ran grow 


a the simple jHjitor 
addition of nicotinii n 
utilization of dextrosi 
Ihe basic inidium i 
(a) Salt solution 


id r 


These salts weere dissoKid in distilliil wit i and 
filteieil thiough a Seitz filti r 

(ft) To this salt solutK n wuc ndd< d st rili s< luti >ns 
of [iept< IK (h xtioie and nicotin < an I as d siiid 
In one t\j)e of exiHiimuit 0 25 |(i <int js pt iik 
and 0 1 per cent dixtrosi win iddid to th alt 
s hitioii T o one St t of tuh( s ID y nii < tinii luid was 
added foi t ach c c of medium whili anothfr it of 
th( ‘■amt lot s(r\id as lontioK Ihe two sits <f 
tiibis w(i( inotulatisl W'lth (hi. same numbt r <f 
oigauisins and ini iibatt d foi twt.nt\ f ir b luis at 
37 t Orowth ociuiud in both sits i ( int dia llii 
divtroso tontint was txaminid b\ tin I I in inn 
Ma(|Uinnc method Iht iiiiintt ilat il t ntr I < n 
tumid S 37 ingm tin lultuit witinul nir tmn it nl 
b 2D irigm anil that wit h nil liiiitainlD *3 mgm f 
dtxtrosi j)( r D i ( of mtilia 

In aiiothii tv'pi of ( xpt runt lit wc Mint <1 tb am unt 
of peptone 1 ■) one et of tubis was adtlitl IDy I 
nicotinii acid per c c wliili t • tho otln i si t no nn i 
time ai 111 was addi d 1 hi sugar n ntiiit oi tin \ inn us 
tubes aftir 48 hours iniubati ii was ns folliws 



1 hesi and other data show that altiniigh tli 
dyscntiij bacilli and jiuratjphoid 4 gi iw in tin 
pi pt one glucose medium to which no niutinic im id 
has been added, the glucosi content is onl\ shghth 
diimnished even aftei forty eight hoiiis incubation 
The addition of nicotinic acid stinuilotis Ihe promjit 
and active utilization of the gluioao with the forma 
tion of acid Tho nicotinic acid apparently acts as a 
toz\annsc It should bo noted that o\in in midia 
lontaming nicotinic acid jiaratyphoid A fiiments 
glucose with tlie production of acid but fails to 
produce gas Paratyphoid Ii on the other hand 
fermi nts glucose with gas pnnluction in tho medium 
without nicotinic acid (behaving in this nsjieet hki 
B coll) The onzymii systems of the two species 
of jiamtyphoid arc thus fiindamintally different 
I J Kiicifr 
N tiROSOWlTCH 

Department of Hygiene and Bacteriology' 

Hebrew University Jerusalem 
May 30 

■ Kiiteht B C J a Natch* U9 6*8 (10 1') thor*rm J II 
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Phytohormones and Seed Disinfection 
Thf foimaldihydi niitliod of disinfciting cereal 
lids foi smuts ifteii ri suits in substantial nslilction 
III gi nninatioii and in ntarded growth It has been 
found that thi addition of 1/1(M> ID ppm of phyto 
liormin chimiial to the tiiating solution greatly 
ndiiiis or intin ly |)ii vints foi maldohy do damage 
1 his I tfoit IS obtained with J indoly loci tic / naphthyl 
aiitii and | hi ny lai t tii ai ids and with a number if 
other physiologii ally III tiM i hi micals ti rtain plant 
xtracts and \itiiinin B, also n ituci this ty[)o of sei d 
injiiiy Till am inpiinyiiig photogiaph illiistiates tho 
effect of lidding |ili\ t ilioimoin s 1 1 foimaldi liyile solu 
tion of standard i iniintration (1 part 40 jsr cint 
foiiiialdilii li t > 3*0 parts wat r) 


! . 
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'1 
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f 
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I hi damagi laiisid by disinfecting sciil with 
topper Hulplmti and niiicuric ildoiidci is also nHliiiid 
by the addition of a small amount of j hytoliormoni 
By a similar method maikid impiovimont is pro 
diicid in the giimmati n and giowth of seed treated 
with hot water for smut lontnil The uso of thise 
aitne themiials as an aii ssory to siid disinfection 
may thus bo of valiii in agni iltiiral practice It 
has also been found that th si risjHinsts of seed to 
physiologically activi ib n cals may bo used to m 
dicate the aitivitv of new ohcmiials and extracts 
A more ditailid acioimt of this work will appear 
shortly in thi ( atmdmn Jon nal of Research 

N H tiBAC K 

Division of Biology and Agriciilturi 
National Risiaich I aboratnrics 
Ottawa 


A Binocular Illusion 

The following may be added to Dr R S f rood s 
letter in Nature of May 28 p 977 

In the cose of a will def nod pattern for example, 
alternate snuaree of black and white, tho distance 
between centres of the pattern being about equal to 
that between the observer’s eyes it is easy to make 
the ‘Husjjendeil pattern appear at any one of five 
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rlitff'n.nt disfcanwH With the original pattern about 
1)0 cm distant, the nearest suspension (in my own 



case) IS at about 9 cm from tho eyes — the others 
lieing at about 1 1 5, 1 5 5, 22 and 42 cm reapeotivoly 
I he distance of the suspension depends on the 
di gri c of convergence of the ejes ivnd is most 
eaail\ adjusteil by fixing the tyos on, say the 
obsor\orH own thumb nail and movmg it to 
and fro in front of tho pattomod surface At 
about tho distances monlioiud tho observer’s 
tliumb suddenly seems to bo floatmg on the 
suspend! il surface The apparent size of the 
patti rii decreases m propoition to its apparent 
distance from thi ivts 

Iho piinciplo involved is shown m the accompany 
ing drawing At tho first suspension the right eyt R 
IS looking at element 6 of tho pattern while the left 
o^e L IS lookmg at 5, while the observers mind 
assumes that both eyes are lookmg at the same 
element tlie pattern is therefore soon suspendi d 
at the distance at which tho two Imcs of sight < on 
verge In tho 6th susi)ension, R is looking at element 
K) while Jj IS lookmg at clement 1 
It seems clear that in these t xpenmonts tho angle 
of tonvergento of tho eje< is the determining factor 
in producing tho illusion of distance 

R A S PAfFr 

1 IRvoivshirelerrace 
l^ancaster (lato W 2 
Tune 2 


Points from Foregomg Letters 


Prof h, V' Appleton and K Weekos have 
shown tho exist! nee of a lunar tide in the Keniic lly 
Heaviside layer winch is accompanied by a relative 
pressure oscillation 6 000 tunes as large as the corre 
sponding lunar pressure oscillation at ground level 

A table and graphs showing tho rate of flow of 
liiiuid helium II through capillary tubes, as deter 
mined by H E Johns and J O Wilhelm and Dr 
H Grayson Smith are submitted by Prof K F 
niirton The results diffor from those of Alien and 
'Vlisener and of Kapitza m showing a normal rate of 
flow without any tondoncj to super fluidity 

From tho numlier and energy of secondary electrons 
produced by tho more penetrating cosmio ray 
particles trav ersing a 2 cm plate of gold, J O Wilson, 
using Bhabha s calculations, concludes that tho 
observed number of scKiondary oloctrons tan be ox 
plamed by tho elastic collisions of the penetrating 
rays with electrons, ossvuniug that tho former have 
a mtvss rather greater than a hundred times that of 
tho electron 

Dr A Shalnikov reports anomalous properties of 
superconductmg lead and tm hlms condensed on to 
glass at 4 2° K The transition temperatures wore 
higher than for the bulk metals, the cvirrents required 
to restore resistance were much lower than those pie 
diotoci by Silsbee’s hypothesis, and the magnetic fields 
rccjuirod to restore the resistance wore much higher 
than for tho bulk metal All those anomalies wore 
inodifled if the film was warmed to room tempera 
tiires and re cooled, and for tin the transition tern 
poraturo became about the same as for the bulk 
metal, so it is probable that the anomalies are partly 
connected with the structure of the films 

Experimental values are given by Dr A. B 
Ubbelohde and J W H Oldham for tho setting 


points of isomeric koloncia of tho general foiinulto 
GiiHjiO and C,|HmO The setting points are con 
siderably higher when the carbonyl group is at one 
end or symmetrically m the middle of the chain 
A possible interpretation of these observations, in 
terms of a mechanical model, is considered m tho 
light of tho structural and thermodynamic evidence 

From the observation that m a ccxl liver oil the 
absorption at 328 mp dotonninod on the unsaponihable 
fraction mcreoses spontaneously with age, whereas 
tho gross absorption of the oil does not increase 
sunultanoously. Dr D C Garratt infers the presence 
of an isomer of vitamin A which is being converted 
to tho normal form but is destroyed by saponification 
Cold saponification experiments tend to confirm this 
supposition 

Experiments by H Kalckar on the rato of de 
phosphorylation of Eroden ester by fresh tissue of 
mtestmal mucosa and kidney extract indicate that 
tho (Miuse of the slowness of absorption of fructose 
in tho intestmo is not a slow phosphorylation of 
fructose but a slow dephosphorylation of the fructose 
(J phosphate 

T I Khgler and N Grosowitch find that although 
the dysentery and paratyphoid bacilli can grow in 
peptone glucose media m tlie absence of nicotmio 
acid they cannot in those ciroiimstanoes utilize 
glucose Paratyphoid B, on tlie other hand, needs no 
niootinio acid m order to utilize glucose 

Photographs are submitted by N H Grace show 
mg that the addition of very small amounts of plant 
hormones (3 mdolylaoetio acid, I naphthylaoetic acid 
and phenylacetio acid) to wheat grains which have 
been disinfected with formaldehyde, reduces or pro 
vents the slowing down of germination and growth 
which otherwise follows disinfection 
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Research Items 


Tokelau Islands 

The culture an<l ethnology of tho lokolau Islands, 
a gioup of four islands south of bainoa and < ast of 
the Ellice Islands, ■was studied dtuing a two months 
visit by Mr Glordon Maegrogor from Oitohoi until 
December 1032 (Bernice P Bishop Musi um Honolulu 
•Bull , 146, 1037) Study of tho culture shows that 
in its linguistic, social, rnhgious, mythological and 
material phases many features are coininon to ciiltiin s 
of eastern Polynesia, but have no further distribution 
in -western Polynesia, except m tho noighbourmg 
Ellice Islands Of tho material traits in particulai 
many with eastern aflmitios are loimd in wi tom 
Polynesia, in contradiction to tho theoretical western 
material culture complexes put loiward by previous 
wiitera Hiroa, who has ma<le tho latest grouping 
of Polynesian material, hai shown tliat a fundamental 
culture IS conunon to both enstom and wi stern 
islands The analysis of Tokelau culture is summarised 
as follows A migration of peojile moving through 
Micronesia passed through the Tokelau Islands and 
into tho eastern Polynesian urea Ihis poojilo left 
a small number of their group in the 1 okolau Islands 
where they were the first settlors and tlie bearers of 
tho so called eastern Polynesian (ulture traits now 
found m tho iokelaii culture A movi mi nt of people 
from Samoa to tho islands of the north west, through 
which their ancestors hod i>iol)ahl\ come to settle 
Samoa, reached Fakaofu, introducing hainoan cult mo, 
and ultimately coiKpieruig tho whole group During 
tho whole period of settlement of tho Tokelau Islands 
there was a small but constant drift of Polynesians 
brought by the trade winds from tho i astern area 
who introduced locally developed eastern cultural 
traits and reinforced the early culture Ihere di 
veloped m tho Tokelau Islands, and the Ellice Islamls 
as well, a culture based on the early forma of eastern 
culture, later influenced by bemoan, or western 
Polynesian culture, and perhaps slightly by Micro 
nesian cultures, which took on a form unujiie in 
Polynesia, and which must bo considered a sub culture 
m the western area, and in the future distinguished 
from tho phrase “western Polynesian culture 

Anthropometry of Racial Hybnds 

An anthropometric study of cortaui hybrid popula 
tions has been mode by Mr .1 C Trevor {Bugentes 
Rev, 30, No 1) 'Ihe iime populations chosen for 
analysis included 1 13 Norfolk Islanders, doseendants 
of the Bounty mutmoors, half blood Sioux, Ojibwa 
whites, 880 Yucatecans, Jamaican ‘browns , American 
Negroes, Boer Hottentot crosses, East Indian Mestizos 
and Anglo Indian mixtures Difficulty was found in 
obtaining comparable statistics of the parent races, 
and m no case could tho Fi be directly compared 
with the parents Nevertheless certain significant 
results emerge Comparative analysis sho-ws that 
where the parental tyjios differ marketUy in any 
quantitative feature, such as head length or nasal 
breadth, the mean of the hybrids is generally mtor 
mediate, although sometimes almost coinciding -with 
one parent. The variabilities of the hybrid population 
follow approximately the normal curve and appear 

tobeunimodal They are not, on the whole, peculiarly 


high or low I 111 SI risultsai. not pciliups gi ugIk all\ 
siiipiisiiig if tho pannt populations nn theiiisiKos 
liighU hitcrorjgous and Muiabk \ stinh ot i- , 
indi\ idiinis liom k in< nn lal (loss in din it cum 
paiison with lluii pimnts would tliiow light on sorm 
of llieso (Jill s( ions 

Cell Size 

V SMUIS of (.infill in.asnnmints ot tl,o sms ol 
human Umplnavtis uii<l< r ililftnnt conditions is 
iilili/id bv Donald Mainland and Basil K I od\ 
{J Aiuit , A|.iil ISHS) as a basis foi a usoful disi iission 
of tho sigintuamo of (dl im asiin inonts J his is 
imfsiilaut sinio subsoiiucnt to the large amount of 
weak done on tins subject at tlii Is ginning of the 
pnstnt ((iitiiiv KcptKism lias hi in oxprossod as 
to till \alii( nl such meosuicmi Ills Tho blood was 
obtaiiud from two luialthv >onng nun, and tlio 
UK asun monts of about a hundiod oxamjiles from 
( acb preparation wore taken 'Iho spcdmons wire 
prepared in various wavs, the oidinary control 
imtiiod followfsl by Wrights stain, mixing bofuie 
dr\ ing with iHotonio aaline, bj-jiotonic salino and 
isotonic formaldoh>de bpriading tho film hi tween 
( ovi r gloHscs it was founcl that thoso on tho lowt i 
cover glows welo on the aveiago 0 COg grtator in 
diainotor than thoso on the iqiper This tho authors 
attiibute to tho more rapul falling of tho larger 
Umphocyles The noteworthv variation in si/e 
betwKii tilt lymplKMvtes obtainod in twintj nine 
films from tho same individual cannot bo duo to 
contiullablo diffcnnces m techniiiuo In (ompaniig 
tho differnKis ohtainod by tho film ini tliod and 
mounting m isotonic Milinn, it was found that then 
was much groati r variability within and between 
tho hlms than in tho salino preparations so that tht 
latti r furnish a more satisfoctoiy basis foi com 
jiarat iv o obst rvat ions 

Water-Absorbing Area in the Grasshopper Egg 

MvNY insect eggs appear to require for develop 
mont on intake of additional water and oxygon from 
tho medium surrounding thorn, and Bixlino, m 1929, 
domonstrotod that tho inci-oase in weight of the egg 
of tho grasehopper, Mdanojilus differenhahs, as it 
develops is duo to an actual ncrease in water content 
Tho chitmous cuticle of the grasshopper’s egg is, 
however, resistant to wetting and impermeable to 
fluids, though gasos may diffuse through it, so that 
some special mechanism must > xist for the absorption 
of water Eleanor H Slifer dnds that at tho jsisteiior 
end of the egg a small circular area is present in the 
cuticle which, in contrast -with tho rest of tho cuticle, 
becomes excessively thin and transparent on treat 
mont -with caustio potash solution {Quart J Micro 
Sci , 80, Part 3, 437 , 1938) In this area, termed 
the ‘hydropyle’, there is a number of large cells, 
different from those elsewhere, and evidently con 
stituting a secretory organ by moans of which water 
is taken into the egg If at an early stage of develop 
ment tho hydropyle is covered with water imperm- 
eable material, development is stojiped During 
tho twenty five days’ development at 26“ C , the 
weight of tho egg nearly doubles. 



80 


NATURE 


142 


Fertilization m the Onychophora 

In some apecK's bf longing to tb< family Penpatulw, 
the maka foim Ituge spormatojiliori a which aro anp 
poaid to 1)0 (lopoaitod in th<) fornalo gtnital opening 
In Penpalopais howovor the apormatophores an 
dejioaitod ariywhtro ujion the body of the female 
and tluir route thcnco to the ovanis has romainul 
problematical, though the aubjcct of mgcnioua 
sp( dilation Dr S M Manton has sol\ed the 
problem and the auliition is different from tin 
apiculationa {Fh^l Trans Roy Soc London B, 
228, No C6(i) After a speimatophoie has been 

depoaiti d upon the akin of a ft male leucocytes 
m\ ado tlio 1 ctodi rm anti the t iiticlo of the botly and 
the lower wall of the aj i nnatopboro riijiture Tluough 
this breach, the spermatozoa awim and so reach the 
vascular apaei a By their own activity they pass 
through the hiumocoel and rt ach the ovary through 
the wall of which th« y force their way to the ovarian 
lumen where oogonia are lyuig freely Spurn heads 
inviule the cytoplasm of tlu oogonia which dividi 
to foini ova anil tliiae absorb the sperm heaals and 
glow In the miaritime the apt nnatopboro wall 
It mams attached to the cuticle and closes the wound 
(Bused by the entiy of the apeimatozoa In tin 
o\ary the spermatozoa apart from feitihzing ova 
jirovido the early o\a with food mided for their 
growth, and they may also supply the animal itself 
with noiinslimcnt oi otbi r sprcml suhatanei a 


Mycorrhiza in Gvden Plants 
The mycotrophio habit lias been shown to be ot 
wide oecurrcmi m many ftimilns of plants and 
now M A Moatafa has shown that J ropwolum 
majus Ij Phlox Dnuntnondu, Vr/bfna L 

and CUrodendron tutrme Ocartn Hook show will 
developed tndotrophic mycorilii/a when growing in 
a HOil whnh is alkaline and of a low humus content 
Detailed obai rvations of Tropoeolum and Phlox have 
recently boon published by the author ( 4nn Bot 
New Series 2 No tl 481 April 1938) I ho myeo 
trophic habit of both these species was shown to be 
very similai In neither case was the fungus found 
in the aerial portions of the plant From Tropceolurn 
two spocioa of Atpergillua three of Pentcilltum and 
single species of four other genera of fungi were 
isolated , from Phlox, two species of Penunllmin 
one of Jfnaanum and one of AUernana were obtained 
The fungus, outside the j)iliferous layer, was septate , 
it beeame septate and showed an increase in 
diameter of hypha after penetrating the root Aseptic 
seedlings (obtained by treatment of seeds with 
inerourio chloride) of Tropasolum raised either m 
sand or agar cultures produced a well developed 
root system but no fungus 

Variation in Keeping Quahty of Apples 

At a meeting of the Industrial and Agricultural 
Research Section of the Royal Statistical Society on 
lliursday. May 20, Mr T N Hoblyn read a paper 
entitled A Study of the Variation in Keeping Quahty 
of Apples in Store as illustrated by the l^havioiir 
of the Variety McIntosh Red from an Ontario Apple 
Orchard ’ Keeping quahty is markedly mfluoncod 
by cultural treatment, but oven in an orchard 
receiving uniform treatment considerable variability 
occurs Mr Hoblyn des< ribed an attempt to evaluate 
such variability and to elucidate the factors afieoting 
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keeping quality Samples of fruit were taken from 
similar tioos m different positions m the orchard from 
trees showing varying degrees of winter injury and 
from trees showing inherent variability Samples* 
from the same troos were further divided into cate 
gories according to colour and size The fruit was 
Impt for eight montlis m two similar storage chambers, 
ono at Itt" F and the other at 32° F , tho effect of 
position in the store being allowed for in tho oxpen 
mental design 11 520 individual apples were ex 
aminud with particular reference to two fonns of low- 
temiierature breakdown, namely core flu*-h and 
superficial scald’ Analysis of the data showed that 
samples^from tho same tree may be extremely variable 
but that samples from different trees vary even men 
Inherent diffeiincos bctwiin tiees wore moio impor 
tant than those due to position or degree of winter 
injury Core flush in aj)j)l( s fiom the same tree 
vaiied with size and colour, small red apples showmg 
least Scald, on tho other hand was associated most 
with green apples irrospocti ve of size 1 he v ai lability 
was discussed, and possible methods of sampling for 
use in diffiront typos of storage expoiimcnt were 
suggested 

Major Spiral of the Chromonema 

Bv oompaiing normal, desynaptic and asjnaptic 
Irilhum, (' L Huskins and (, B Wilson in 1937 
showed that tho throo following factors play a pait 
in causing changes in direction of the major spiial of 
(. hromoneina (1) chiasmata (2) the attachment 
(3) landoin changts which may ho expected to bo 
proportional to tho number of gyros which tho 
chromonema fonns Iho authors have now pub 
lished tho data in detail ( Probable Causos of the 
Changes in Direction of tho Major Spiral in J rtUtuin 
erixluin L Ann Bot New bones 2 No 0, 281 , 
April 1938) Irony the analysis of these data it 
appears that (a) ohiasinitta may cause a number of 
changes equal to the ohiosma frequency , (b) tho 
direction of coiling is random on either side of the 
attachment, and this will cause half os many changes 
in direction as there aie chromatid attachments, 
(r) tho remaming number of changes is projxirtional 
to tho number of gyros 

Protective Insecticides and Fungicides 

E Fajons and H Martin (J Porn and Hort Soi , 
16, 14 , 1938), m continuation of their work on tho 
physico chemical properties which determine tho 
retention of spray fluids and the tenacity of spray 
deposits, have examined sprays consisting of omul 
sions (liquid/lujuid systems) and of added suspensions 
(liquid/hquid/solid systems) Tho initial retention of 
eraulsions was found to be detemunod by the pro 
perties of the aqueous phase and intermediate between 
that of tho emulsifler solution alone and that of water 
Preferential retention of the oil phase increases as the 
emulsifler concentration is reduced, and is dependent 
on tho character of tho latter Retention of emulsion 
Buspension systems is markedly affected by the extent 
of mteraotion between the emulsifler and tho solui 
phase, which results in partial or complete adsorption 
of the oil phase by the solid, which is flocculated to 
large agglomerates The stability of the emulsion 
IS thus reduced with consequent increase m tho 
extent of preferential retention of the oil phase 
followed by preferential retention of the solid phase 
The tenacity of deposits from emulsion suspension 
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sprays is fa\ovirably affected by the presence of oil 
but may be reduced by the emulsihc r for examph 
, sulphite lye Owing to the nocossity for using spraj s 
of high stability, only emulsion suspension systems 
showmg little or no interaction between einulsiher 
and solid can be reconmitndeil for practical use 
Sulphite lye is the most suitable from this isnnt of 
view, and its unfavourable dlcct on tenacity ina\ bo 
leduced by reducing its concentration 


Lunar Periodicity of Earthquakes 

In a recent papei {( nwn Oo/ (leoph lihin 
PM, bei A, fasc r>, 14 i P,! 1U37) H 1 

Stitson has studud the fni(u<nij <f laitli |uukts m 
connixion with the hour angk of tin moon Jliiiiiig 
the y*ars 1918 29 2 509 caitluiuaki s win i o id< 1 
at stations more than SO fioin tiio oiigin Vmmgiiig 
those at cording to the hfui angk ol tin mo n 
uferred to the ttundian of th« »]iccutio ol each 
t artluiiiako, ht hnda two maxima <f fnquincy at 
7 and 18 hours lor tlio siuailu distiut n iisisting 
of tho Pliilijipuics and lapaa llu maxima <»<uiiid 
at 6 and 21 liouis Again for 111 dniifocus lailli 
quakes, with dipths of 100 km oi mon Ik low tin 
surface tho maxima aoio at nloiit '5 an 1 10 lauis 
and tho 0111 v< ropiostnting tin means of tin nuiubtis 
of earthquakes for luniu lioiuly intoixals loiresi oivls 
closely with till ouivo of tl t i ast an 1 west ti m] t n lit 
<if th< lunar tidal foict 


Thermometry below i K 

Ix 18 known that magrutic sust ptil>ilit> i ii t 
appreciably useful foi tin puipost of dtiioting tim 
jieiaturcs in the puseiict of aiij (onsidorabli inagiutii 
held and m many casts it is undt suable to remote tin 
field ( v( n foi short intervals in vciv low toinptrafui 
work W I (iiauquc J W Stout and ( W ( link 
(/ Atner ( h<n Soo 60 1051 1938) have in\. ti 

gattd lilt possibility of using thi ihttrital itsivtint 
of hnely divided amoiqihous carbon and tin ii i s It 
show that this method will bo \ti> useful at Umpt la 
turos below 1° K At 1 (53 K a taibon ink film n 
glass had an olutrital icsistance 13 799 tunes tlieit 
at 283“ K, and the rate of iiuieoso with lowciing 
temperature was aocch rating so rapidly at 1 93 that 
a form of carbon witli a smalh r tcm]Mraturo to 
tfhciciit of resistance was dtsiiabli Ihe eonstiueti n 
of aniorjihouH tarlxm theiinomcter hcate re from 
lampblack is described and the resistance of a carbon 
thcmioinetor from 293“ to 0 129" K wasmiasurtd 
at these temperatures it was 28 962 and 78 949 
ohms, respectively One thennomcti r was studiexl 
over a year and its resistance was found to bo e onstant 
to one per cent after mitial stabili^sation had otturretl 
The mcreaso of resistance in a magnetic fielil was 
measured at 4 2“ and 1 6" K It was found to bo 
larger at the lower tomjierature and pioportional to 
the square of tho applied field at both tempera 


Absolute Configuration of Optically Active Substances 
A tJasiFui, review of the methoeis of determinuig 
the absolute configuration of optically active sub 
stances, and of progress made withm recent years, 
has recently been given by W Kuhn (Naturvnst , 
26, 289, 306 , 1938) The methods are disoumed in 


eonnixien with inoiganic compounds, potassium 
eeibaltie xalate K.tofC.O,), boing taken as an ox 
ample rile ( ottoii t ffi ct 111 tho neighbourhood of 
tho absoiptiuii banels and the oscillations of the 
vniioiis ate ms and groups iii the iiioloculo aro con 
sidcrtd and it is shown how the configiiiation is 
aiiived at Organic i ompoiinds are then dealt with 
starting with initlivl cth> 1 eaibinol and pioctieding 
to e ompounds which can be di i ived structunill\ from 
this coiiipjunel 


Specific Ionization of Cosmic Ray Particles 

1) K < ors n and H 11 Jlrode (Phys Rei 63 
773 1938) have cxaminexi a niimhor of i loud 

chambci tiacks of ce smic lay partie los m which flie 
ions weio spii ad sutheicntly to e iiablo them ti be 
counted In spite of this spreading of the tracks the 
energy of each particlo could he measured with 
r IIS liable aee Iliac y by its curvature m a magne tie 
(lolel Ihe pint le s e xaini od wore in tho cnergv 
long 9 2 49 M e v the^ wen (hue fir sljw'ona 

I e smii rav scale Ihe tliioiy of Ilctho gives in this 
legion i miiiimiim ionization at about 2 M c v 
followed by a slow rise at liighei eiieigits This use 
lias lie w been fe imel e xpe nine ntally foi llu first tune 
It am units to between 19 js i cent and 29 pel cent 
f r til fastest leoti >ns sfulied Ih f)a|H r also 
lilt nils an examination of the mor heavily loni/ing 
( sinie lay (lacks observe 1 bj flu aiitli rs Hum 
s Ives and bv e the IS Then is a re 1 itie n be tw n tin 
mass eif the paiticle tho cuivatiiro of the trai k flu 
leiisify of ionization, tin resiehial range and the 
lafo of cliiuigit ef velocity with distune e sue li that 
aiiv tw » e f these |uaiititios determine) tho others 
I Ins IS exj nsseil m a noinogiani anel it is shown 
that neeirly all the publishod data on heavy tiacks 
ague) with a mass 290 79 times the mils ef an 


Direct Evidence for the Neutrino 

1 OK inanv ye ars (he exist net eifaneitial particle) 
of ekctrenie masa has been invoke el to explain tlio 
eontimious < ne igy stuctnim if ,3 rays fi in laelio 
aetive nuclei On this view the enorgv if all (1 
etisintegrations is the same and whe n a low e norgv 
^ [untie lu is omitteel ho excosa onorgv is given to 
the neuttino H R ( lanu and I Halpom {Phyn 
Rev 63 789 193s) hav ) inv ostigatcei tho roe oil of 

the riwlieiai tivo nucleus in fj elisinl egrations and have 
shown that momentum relations indicate tho par 
tiiipatien of a thud b ly A radioactive gas (a 
e om)X>uiitl of reidio chloiinn) was intriuluceil into a 
< loud chain be r Iho track of the recoding nucious 
waa too short to bo measured but the expansion 
e liamber conelitioiia wore odjustesi so that the ion i 
produced by tho recoil particlo tomiexl a cluster of 
droplets which could be counted 1 ho number of drop 
lets counted was examined as a function of tho electron 
energy and it is found that where a low energy 
electron la emitted tho momemtwm carried off by tlio 
ixHKitIuig nucleus is much larger than requir^ to 
balance tho momentum of the elee tron Control 
experiments were carried out with a compound of 
radio phosphonis, which has a much lower upper 
limit to Its P spectrum, and very few of the tracks 
had detectable clusters at their origin This is holel 
to confirm the identification of the cluster with the 
track of the recoil nucleus 
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The National Physical Laboratory 

Inspection by the General Board 


Hdtuial evwit wa« liW.l on Jnno 2«, wliori a 

X number of MMitor^ roprosontativo of 

numcnniH academie, tot linicnl and coinmorc lal insti 
tutionM throiigliout tho country Mero rcoeivod bj Sir 
William Ibagg, cbamnan of tbo Jioartl, Lord Kayleigb. 
ohamnan of tbo J'Weeuti\o ('omniitfoe, and i)r 
W L Hragg, director of fho iialioraturv The 
Laboiatory was flirowii op<>n to tlio viaitora and 
ajxjeial exhibits demonstrating the work in progroBH 
weio htagod m its vanoiifl Department« The timo 
available does not permit tbo visitor to see nil the 
exhibits, but amongst those of more recent or 
important fho following wore noted 

Physics Department 

The acctKin of the Phjsios Department coiieerned 
with the thermal jiroporties of materials c-overs a wiile 
range liolh of matiTials and tomperatiiros, some of 
the extrc'ine examples being typified by apparatus 
for measuring the thennal eonductivitj and latent 
heat of fusion of refrigerants, and anoth*>r foi 
measuring the thermal properties of steels and other 
alloys up to tenipentures of the order of I00d'’(' 
The value and convenience of electrical methods of 
heat production and tempioraturo measnroment wore 
well apprt'eiatcd by a glance through the exhibits in 
this siMition 

The Acoustic’s Soction is tackling a number of 
[irobloms which will eventually contnhuto to tlie 
comfort of a largo jirojxirtion of tho population by 
the elimmation of unnecessary noise A thorough 
analysis of the noise omitted by a motor-cycle engine 
when running under various loads and silenc ing 
oonciitions has begun in a small laboratory which 
has just boon built for these tests The work on 
architootural acoustics has largely centred of late on 
methods of avoiding tho transmission of sounds 
throughout large buildings such as blocks of flats or 
offices. In one exhibit, a slab of acoustically instulating 
matonal such as might be built into the walls of a 
buildmg was olamp^ between two plane surfaces 
one of which was driven at any desired frequency or 
amplitude Tho ratio of the amplitudes of vibration 
of the driver and driven surfaces was determuied for 
various fTOquencios and clamping prossures 

The work which has been m progress for several 
years m the Radiology Section on tooth stmotiire has 
employed micrographic, radiographic, and X-ray 
analytical methods of investigation Tooth enamel 
has been foimd to possess a prismatic cell structure, 
and X-ray analysis has shown that these prisms 
contain proferentially ononted crystallites of an 
apatite (probably hydroxy-apatito) the hexagonal 
axes of which bear a definite angular relation to tne 
axis of the prism in which tliey he. The radiographic 
exan^pation of sections of teeth has also revealed 
the distribution of their calcium content, and the 
changes m this distribution consequent on mjury or 
attntion of the enamel at any pomt have been 
studied. 

A now A o. bridge circuit has been developed in 
the Electnoal Standards Section, by which capaci- 
tance emd power factor cem be determined in terms 


of tlio fiiiidamontal standards of mutual mduetanee 
and loBistunee A romplotely screened variable sub 
standard mutual mduclanoc incoiporating a com 
pensating circuit, winch ensures perfect ejuadrature 
of Boconclary E M r and jinmary current, forms an 
essential pait of the apparatus The oquijiment is 
designed for measurements on capiu-itanccs ranging 
from .'iOO p(i E to 4 p F , and the limits of error at 
1,000 cycles jicr aocoiul are of the order of ± 3 parts 
m 10* 

Tho Ele< trotcchnics Sect ion still has a considorahle 
amount of work in liand m connexion with the b^itiiig 
of siibstandai-d apjiaratus for supply authorities 
throughout Great Britain, and retioctiiig dynamo- 
motor wattmeters have lieen installed to facihtato the 
progress of tho a c instrument testing, which has 
hitherto been earned out entirely with electrostatic 
instruments In tho High Voltage Laboratory a new 
battery of condensers for tho generation of transii-nt 
lurronts of tho order of 100,000 amperes was shown 
in operation 

A portable folephotometer whii h has been in use 
for some years for tho measurement of atmospheric 
transmission ovor ilistancos up to about a mile was 
exhibited m tho Photometry Section This instru- 
ment is based upon the Maxwellian view principle, 
and by means of a Lummer Brodhun jirism tho 
intensify of the light received from the distant source 
IS matched by that from a lamp in tho instniment 
Tho matching has been found to depend on the sue 
of tho imago winch is formed m tho plane of tho oye- 
nng For reliable measurements, the dimensions of 
this imago should not exceed about I mm. 

Radio Department 

Much of the work m tlio Radio Department is 
devoted to the liigher frequency transmissions which 
have assumed mcroasing importance of late An 
uistnimont for the measurement of field-strengths at 
frequoncies of 30 Me. por sec and upwards consisted 
of a Bujjersonic -heterodyne receiver, tho amplification 
of which could bo adjusted to a reproducible value 
by operating with a constant ‘thermal noise’ m the 
output circuit. By means of a radiator (also ex- 
hibited) givmg a calculable field, the receiver could 
then bo calibrated at this setting and adjusted to any 
desired lower sensitivity by the incorporation of 
calibrated attenuators or voltage dividers m the 
amplifier. A direction-finding receiver used in con- 
junction with a cathode ray oscillograph for giving 
visual mdioations of bearing was also shown. This 
inoorporated two separate amplifiers of closely 
identical characteristics — a condition on which the 
whole success of the apparatus depends. 

Another mterestmg exhibit m this department 
was a very hght-weight short-wave transmitter which 
has been developed for metoorologioal work This 
ap]>aratus transmits a wave with two modulations, 
the frequencies of which depend on the atmospheric 
pressure and temperature respectively, and hence 
when flown with a sounding balloon this transmitter 
gives oontmuouB information of changes of these 
factors on its journey. The complete transmitter 
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WHigliH only 4^ lb aiul haj< rttwhul hpiglits up to 
9 milos and diatancos of moro tlian 100 milos with 
good rupption throughoxit 


Metrology Department 

A well doHigruxl and r<Kntl> (ompl tel ivir tiRht 
ehambtr for teating menury liaiomott is was sim in 
tho Metnilogy Dopaitmont '11ns providis accoin 
modation for wix baromitds uu hiding a standard 
and tho necessary adjiistmfnts hr setting i nth ono 
ean bo made from outside Iho pnssure lan bo 
varied over a wide range and held << nstant at any 
yalue to within Lb 01 nun ot int ii nr^ b\ a bar stal 
control 

A doteninnation of <j by a i< \< isibh p< ndiilnm has 
just boon completed Ihc ndn him tain* s two jilani 
parallel surfaces on which it is swung from a fixi d 
knife edge on the suppi rting pillai an airangiment 
with which the cftoctivi length < f the pindulum mav 
b( moasured with consult lably grcatei accuracy than 
ono m which the pondiihim carries knife edges 1 he 
effoct of tho elasticity of tho p ndcihim rod and th 
hnite radius of curval lire it tho knife edge have leen 
investigated in the course ol this woik 

In the Gauge Testing Settle n a new self ccintained 
vertical type of piojector ter tho examination of 
plaster casts of ring gauges e r of plug gauges uji to 
I inches in diamctci was shown 1 hes appaiatus is 
transportable and ean bo used in a normnib light d 


Engineering Department 

The results of an interesting invcstigatie n on 
frettago cornisi m that is the corrosion which 
occurs betwe tn two metal surface s which are ge ne nilly 
regardeni as beuig in non rubbing content wore 
shown in tho iingineeiing Department It has been 
shown that tho phenomenon onlj occurs when an 
alternating and microscopically small relative move 
mont betwe e n the two surface s oe e tirs Certain e om 
buiations of soft and haid metals especially when 
lubiicatod apjxar to rtdiict the corrosion effect but 
BO far no combination of surfaces has bexn found to 
be immune In the section doyoted to tho study ot 
lubrication problems tho uso of ball ball and liall 
piano contacts has oimblexl te liablo measuieiiu nts to 
bo made under boundaiy lajor conditions Ihis has 
lieen of particular vahii lu tbo testing of extreme 
prosHuro lubricants Tests on wate r lubricated lubbur 
boaimgs have shown that tho coothcient of friction 
of a plane cylmdrii al bearing is conside rnlily lower 
than that of the moro usual flutoel tyjK 

A now apparatus for studying tho load relaxation 
of model pipe flanges at liigh temperaturos was also 
soon m this Department Ihis consists of a very 
rigid frame m which a sc iios assembly of four flanges 
IS compressed by a hydraulic ram TIio two centre 
flanges are thus loadesl exactly os in practice, and an 
oxtensomotor fitted to them measures thoir total 
compression The whole asse mbty was surroundod 
by a furnace which could bo hcatexi up te 600° O 


Metallurgy Department 

The accurate mvestigation of the iron carbon, 
iron sulphur and iron nickel systems winch is con 
templated m the Metallurgy Department has neces 
sitatod the production of a regular supply of very 


pure lion J his is now pre parcel on a reiutinc basis by 
chemical inothevels using e Icctrolytie iron as the law 
inatciial The chloiielo is hrsL pmducexl and this is 
elec rnposoel by steam at a carefully legiilated ti m 
peiiateire tho eixielo so feirmcd being washesi fico from 
tho chlorides of othe r me lals by water Ihe di y eixielo 
IS leehiceel m hyelreigcn and thi metal me Iteel hrst 
iinel r slightly rxidicing ceinehtieins then in hyelroge n, 
aiiel iiiially in nnno 'The hnal pioehict contains not 
rnoie than 0 01 pei eerit eif total impurities 'Ihe 
in Iting of lie 11 witheiiit c< nlaminat le ii has been 
luaele possibl bv (be) use of (lie high frcepie ne j 
furnaco atiel the jn hictien of eiiieiblts of aliiinina 
and iiuvgne sia 

In this Dcjiaitine rit thcie were also two exhibits 
en? shewing the aiitomalii lenfrel rf the rate of 
timjxialiiic change cf a fiimacv and tho other 
showing tho ante rnatic plotliiig of cei ling (or heating) 
cmves hy the ceiinhinod use f which thi fishiim 
iisiialb ttssoe latcel with tin iiceiiate determination 
of tiansfennatien I ints can 1 avoiele el e ntirdy A 
new gas liresl feirneuei with an impreved design eif 
hiiiner was soon in tho foiindiy 1 Ins will attain 
IcinjKraturcs up fei 11)00 ( nnel has leen iiscel for 
the tiring eif llie lelreictoiv vessels mentioned above 
and also Ic i te sting Soger cone s as used in tho ceramic 
in hisirv 

Aerodynamics Department 

In till eeiniiressed an tunnel of the Airedynnmiis 
Dcpnit merit a largo amount of data upon aero 
elyiminie ettocts at high Reynolds mcmljers has been 
a< e limn latcel McaKure ments whieli are in prognss 
on model wing see tie ns mclil l< eli teiminations of 
drag of the jiosition cif the point of transition from 
laminar to turbulent flow on tho surface and of 
prcHHiiro ehstributiem over tin suifaeo It will thus 
bo possible to separate skin friction drag from form 
dtag anel with a knowledges e f the transition point 
to compare the results with preshctions fre m modem 
boundary lajei theory 

A 1 lodel of a mall airscrew in fi nt of a thick 
wing was shown in tho duplex tunnel This has been 
uscel to invostignto tho point at which the aiiscriw 
liecomos so small with lesjieet to the wing tint its 
efhcicncy begins to fall The data mi ohtainesl will ho 
of value in the losign of largo airi raft in whieh thee-n 
conditie ns are most likely to eeeur Iho ixteinsivo 
use now 1 h ing maeio f kite balloons has stimulated 
further inteicst in their stnhilitv nnel a moelil of a 
balloon was seen undoigoii g lesls on tho whirling 
arm 

Froude Laboratory 

In the Yai row Tank of tV i In udo I aborntory a 
tug propelled by twin poddlo wheels, towmg two 
barges, was under tost Power and speed meaaiu« 
merits were automatically recordexl anif the method 
of rexluctioii to ship dunensions was explainexJ A 
model of a higli speesi hull was demonstrated in tho 
new tank This type of work is of growing importance 
owmg to tho increasing use of Rmall speed boats for 
naval and oommoroinl purposes 

In conclusion, a tribute might well bo made here 
to the garden staff, which has created and maintamed 
the pleasMit surroundings in which the Laboratory 
IS set and which help to make a visit on such an 
occasion as this a delight as well as an interest 
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Field Days at the Rothamsted Experimental Station 


'n''\VO unportant niootintj-i took place at Kothum 
1 st( <1 tm ftiiu 2H and 20 1 ho hrst woh a Rathering 
of Fmpire iigri< iiltural otlic(is on leave in England 
who win viHiting Rothamstixl hv the joint invitation 
of tlie fetation and the Iinptnal Ihin an of Sod Science 
This fiaa now become a jiarlj fiimtion and servos 
till double piiipose of enabling h nipini agi iciiltunsts 
lo moot each other and ai ipiaint thiinsolvos with 
leiont work of the Station and the Sod Bureau 
I hen was a full gathirmg and no li ss than fifteen 
h nipiro countries won n prose ntid Ibo pnigramtno 
included a tour of the labornti rii s and held plots 
and a biuf Hummary of the work of the Statu n and 
till Sod Hiireau was given by tho Dim for 

I Ik annual field mspivtion at Hothamstid was 
hold on Juno 20 whin tho Rigid Hon tho hail of 
Hoilnoi chairman of the hawos Agiiciiltural I rust 
piLKidid ovoi a laigo gathering of fiunils and sup 
poiti IS of the Station J he guest of honour was tlu 
Right Hon the h arl of lovirsham Parliainentarj 
S< < ritnry to tho Ministry of Agncidturo and h ishencs 
11 k morning was devoted to a visit to tho famous 
htkl cxpcTimints tho Park grass plots showing the 
ifTiits of fertih/eis on meadow hay and Rroadhalk 
with its striking sines of wheat jilots Rroadhalk 
now i arrying its ninety hfth successive crop of wheat, 
was in first class jidor and showed splendid standing 
crops where comploto manuring had biin gtvon 
Mtontion was not confmod to the classical liolds and 
this vear the guests wore conducted over a modern 
glaring experiment on High hiold carried out in 
CO operation with tho Rojal Agricultural Sociity of 
Ingland The purpose cjf this (x()crimciit m to 
ivuluHte tho fertiluing effect of the rcsidius lift 
hi hind whin concontmful fioding stiifis are fid to 
cattle nt posture lenant right valuers at present 
III file old and will known tables of Hall and 
Niilckir in estimating the compt nsation due to an 
outgoing tenant arising from tho consumption of 
cineent rated foods on grass and the prcsinl export 
ment will show whether in present conditions tho\ 
still lomain the most suitable basis, and if not what 
sliould be done to leplaco them 

In his (hairmans address Lord RiMliior stiessod 
till importance of the woik on soil fi itilit> in wliiih 
Rofiiamsted was engaged With our shrinking 
eiiltivatid ana and the pmgressivo exhaustion of 
virgin soils ovi rseas a tune would soon come when 
food jiiodui turn from our homo soils would lui a vital 
]>robli m Knowledge ginned now and put m a form 


that farmers could leadily use would serve to miet 
tho demands that soonei or later would bo made 
upon our agiiculturc lo make full usi of its opjior 
tunitiis till fetation o piipment had to 1 m brought 
coinplotely uji to date and it was hoped to raise a 
sufticient sum to have this completed b> tho ci n 
ti nary, which would he coiobratoil in 1043 

Speaking of the contiihiition of Rotliaiasted t > 
ngiiculture Lord kovorsham aoknowleilgtx.1 the 
assistanei that tho Miiiistiv of Agnenltiire had 
lecoivod from fhe Station m i imiii xion with the Land 
1 1 rtility Scheini The iccoiit woik camod out m 
pastille problems hail 1m in of gnat value in this 
iiiitioxion Ho hiwl pleasure in uruioiincing that the 
(•oviniinint had grantid tl4 5011 to iniet half the 
list of till now wing t ) aioommodat* tho Depart 
inonts of ( fii inistry and Riologv while plant 
physiology was ti be houses.! in a sepiiiati huilding 
This mom y was well spent and w tulil undimhtoclly 
givi a good return for tho outlay The taxpayer had 
fmiuently been calliel upon in n ei nf years to make 
e< ntnbutioiis to tho agni iiltuial industry lliore 
slu iild bo no aiipiaranco of subsidizing obsolete 
iiu thods One of tho functions of agi icultunil ii scat eh 
was to ensure that farmers should have at tlu u 
disposal trustworthy information on which t i base 
etheient piiMluction 

Sir Ti im RiihhoII fhiin gave n brief oiitliiu if tin 
work of the Station Agriculture was at piisent 
passing through a pi nod of depii ssion some jm oplo 
were turning to polities and othirs to economiis as 
a lomedy foi tho presi nt situation Imt thiso fields 
were outside tho scope of the Stations activities 
The purpose of the Rot hamsted work was to provide 
sound technical knowledge and put it out to fanners 
in suih a way that i osts could lie loweied or output 
increased Tho revsoure i s of tho Station were amplitioil 
in two directions in pure science the Rothamsted 
work was linked up with investigations m highly 
sjiecialirecl holds , with Prof V H Blackman foi 
example m plant physiology and with Sii William 
Rragg at tho Royal Institution On the otlior side, 
tho fetation owed much to tho co operation of oxjKirt 
users of agricultural produci Thus tho Institutn of 
Browing gave valuable help in the study of barley 
prohloms anil the exports of the Sugar ( ommission 
in till study of tho jirodiiction of sugai beet Pro- 
grossiv'i farmers all over (,roat Britain allowed the 
fetation stair to carry out cxponmi nts on their land 
under loiiditioas of actual agricultural pruitire 


Processes of Urine Formation* 


^r'HE I ontrovorsies whiili m the pa.st have 
characterized the experimental literature on 
the nature of renal function have resulted in large 
jiart from lack of information concemmg tho com 
jMisition of urine at different stages of its elaboration 
w ithin the structural emits of the kidney The dis 
cov erv that the kidneys of amphibians and of reptiles 

•SuIwUnr^ofthoCnxMilinliriituredillViroiIby Prof A b Rlclianla 
t nlvirtlly of Peniuylvmlt beforr the Boyd ^lety on June 30 


can Im subjected to direct microscopic observation 
durmg life indicated that a way of obtaining such 
information might bo found 

Microdissoction methods, as developed by Baiber, 
Kite and Chambers, applied to the kidneys of those 
animals have mode possible the oolleotion of minute 
specimens of fluid from Bowman’s capsule and from 
various levels of the uruuferous tubules Quantita 
tivo analyses of those specunons show that with 
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rospoct to every comitituont for wliuU un analytical 
method could bo doviscd, the fluid aH Rcparateil fnim 
blood pliihina m tho glointnilus has the composition 
of a protem free plasma hltrate The blood prossnio 
m tho capillaries of individual ({lomenili has boon 
measurod and founil to be signihcantly hiKher than 
tho colloid osmotic jiiosauro of tho plasma Hence 
tho conclusion sei ms moscapablo that th< |,lomorulai 
process m these animals is physical filtiation 

Analyses of fluid collected fiom tho tubules hav< 
shoyvn that the glucose of tin glomoiular liltiati is 
restored to the blood during passage thi High th< 
proximal convolutions that ehloridi is reabsorbed 
and reaction is changed fiom alkalim I > nci I by flu 
colls of tho distal onvohitiHLs Hi absoiiilion of 
watir takes place in both sections < f thi tiibiili to a 
greater dogroo in the distal than in tho pioxunal 
segment 

Reasons for thinking that the lonihisions diawn 
from those experiments with ri fi n ni o to glomerulai 
him tion in amphibia arc ii[)ph< abli t > the mammalian 
kidnoy have bei n dcnvwi from study of the exc n tion 
of the polysiw t hai ido muhn by di gs and rabbits 
rho lesiilts show that this ibstaiuo whuh aftci 
intiavi nous injection is i xen ti I rajiidiv anel in high 
concentration in tlio tinno hnds access into tho mini 
solely through tin glomerulus From tho amount of 
inulin oxen tesl m unit time and its concentration in 
plasma a minimal rate of glomerular filtration can 
lx lalculatid Such calculations show that in n ii 
diiirc 1 1C dogs the volume of glomi nilar filtrate is me i 
than a hundud times as great as tho volume ot uiine 
clabc lated from it and is suftic lent to contain all th 
constitiunts of urine normally rxcretod with th 
exc I til n of those which an fui me d within the kidiii y 
(amm nia and hippuric acid) 

III ixiTcnmciits su]))Hut till vi w tint th ixcic 
tory function of tho kidnoy is aciimphshid at the 
txjn nso of energy derivid from tin he ait that tho 
woik which tho tolls of tho kidni y jm rform consists 
in tho siloctivi iistoratiim to the bli od ngmnst 
osmotic grivd It nts ot those substances 1 iss ifwliiih 
would disturb that constancy of composition of th 
fluid environment cf tissue nils which is i ssc nt il 
for Hiuvnal 


Science News a Century Ago 

Freshwater Fishes of Great Britain 
The At/icncBU«i of July H IsSH said \\i must 
call the attention of our roalcrs to tho conipli tion ot 
a very cxtraordinai v publication In No 10 of this 
journal (published ten years ago) oiir prodcsissors 
announced the i imimonci ment of Mrs K l^ee s 
(then Mrs TJowdich) work on Phe P reahuHiter J'xshes 
of Qrent Britain, in which the illustrations an 

not engraved but aie coloured fiu similes of the 
original drawings all exi cutod by the uiiassistocl hand 
of tho biographer of (uvior all oxcciitid too 
without the slightest relaxation ot jiains and finish 
1 ho fish have been in the first jilace drawn from life 
immediately on the spcH-iraons lieing taken out of the 
water This pnMJoss may account for a gn ater gaioty' 
and delicacy of colouring m some of tho specimens, 
than are familiar to tho eyes of those wlio may have 
been used to oxamino fish some time aftoi their 
capture A review of the whole work is hero 

impossible , but now that it is completed wo ought 


to coininmd it to the notieo of all wbo arc inti ri sti d 
in till siibji 1 1 won it only as a ninaikablc wo 
bclieyi III ] iiglaiid unii|UO -e\ idi nco of fimali 
eiu igy arul js isi veiance 

Mrs Sarah lie nio Wallis was born in 1791 and 
in 181 J marrii d tho Afiican i xploioi Thomas Rdwanl 
Uowdiih (1791 1824) live yiars aftci bis diatb 
sill married Rolnit 1 ec With bii hist husband she 
hail studicil in Fiuw and at one time been an inmate 
of Cuvitrs hoiisi irid in 1833 sht jMihlished hei 
Memoirs of Haroii ( iiy ii r In 18')4 sht riiiiyid a 
(ivil list (Hnsion of t70 Sh di d at ( ork in 
Si pti mbi i 1 8 ili 

Magnetism of Iron Ships 

On filly 14 1838 t ajitmii ( ilti rwards Ri ni 

Vdiuiral Sir) hiaiuis Ikaufoit (1774 1857) t)ii ii 
liydiogia|)hi I to till Navy wioti to thi Astionoimi 
Royal Airy that thi Adiniraltv wishi d him to make 

Riinhov and a wiik later the Acbniialty gave Airy 
full jiowi rs to procttd rhi i xjx iimc nts wi ri i ami d 
I ut III the basin at Diptfoid Dockyard during thi 
totirse of thi suiiuiier Among his notes on tho work 
Aliy iiiordod On Aug 17th and 18th I nii asuied 

the intensity if somi magni ts to hi usi d in the ship 

fill corn I tion It is to hi i maikctl that hi side tin 

I fleet of polai magii tisin thin was no dmht of the 

I xisti nio of an effect of induted mngni tism riipiinng 
loirictionhy >thcr induced magn tisin and experi 
ments for this wen mivdc in thi Magrntieal Oh 
siivatiry Ml was loa (v f t 1 1 lal mil on Aug 2()th 
Iiarricdmy inagii tsnndii iic ir t us to 1)( jitfoid 
mounted thi in in then proper plncis trud tho ship 
and th i ipass wh ch lal Inn di turbed 5(1 
kgnis t 1 the iigbt and 50 degrn s to the loft was 
new soiisibly loiiiit On Aug 21st I leportod tins 
t (111 Adiiiiialty anil i a A ig 24th I tiled the ship 
to ( lavi end lb nsiilts of Any s cxjx>runents 
wi I publish d III the I h loiophuitl 1 ranmelwns on 
Ajiril 2) 1839 unde 1 the title Vciount if 1 xpi n 
ments on lion built Ships mstiti ted 1 i tin purposi 
cl discoviiiug a ccircction f u the deviation of tlio 
( I mpass Jiridiiiid by the in n f tin Ships 

Sir James Anderson and Steam Waggons 

Amono tho many pn noers of sti am load lairiagos 
was the Scottish baron t Sir (amts ( ali I Vndois in 
(1702 1861) Hi t >k out s nral patents and his 
water tube boiler lor steam lamagcs was di ^cribed 
III thi \r„lianui Maqa-m of Tiiin 16 1838 A 

moiitb late I on filly 11 1 1 o Ld lor jmblisln d a li tti r 
liom Audi rsoii m the co me of whn b be said I 
have spent marly two apprenlicenhipn to this imdi r 
taking and hay I iiiiaidi d by any comjiany uxin nded 
about tJO (MKI oil my i xpi r ments 1 hcsi have in \er 
been brought befon the public fui 1 did not ( oiisidei 
my carnage until tho pnstnt lime cijual to tin 
difficiiltns to bo ovcnomi And I now give thi 
ineasuii into tho hands of a i oinjiany bemnae il is of 
jmraiiumnl iinpoilnncf to Ihr countr /, that locomotion 
on common roads should In mtroilucid as wutely and 
expeditiously as possible, which cannot bo done m 
dividuallv* otherwise luy partner and myself would 
have woikcd it for our own beneht 

If tho public find my stoain drag answer, it will 
hut prepare tho way lor those of greater talent to 
mtioduce thorn Capital can novor be wanted for 
what IS really good , and the public are now awaken 
mg to tho necessity for locomotion on common roads ’ 
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University Events 

Hibminoham — I t iH annoiincKi that tho General 
1* loctnr (o wiHhes to give £10 000 to endow two 
Bcholan-liijw m celebration of the jiibilte of the 
Comjwny In tlu letter ofloiing the gift. Lord Hint, 
(haimian of tht ( ompany sajs ‘ Bearing in mind 
our intimate (.oiuioxion with Binnmgham which 
go( H ba< k some 40 \ i ars as well as tho i Iobo intorest 
w< have alwnjH taken in the divolopment of the 
ITnnermty of Birmingham wo have decided to put 
at tlio diH^KiHal of ymir ( oiineil a mim of £10 000 for 
founding two post graduate scholorahips in electriLul 
inginooring Wo aincercly hope that this gift may 
still further strengthen tlu bonds existing between 
industry and oui Universities in general and between 
th< (iinoral Ikitrit ( o tho ( itv of Birmingham 
and tho Univcisity of Birmingham m particular 
Die Brewers Society has guaranteeil funds to 
provide scholarshijis of £100 jvr annum for training 
graduates who wish to take a course loading to the 
degree of B Sc in mdiistnal fermentation and a 
post graduate toiirse in inaltmg and browing 
Tile Anglo Iranian Oil Co the Asiatic Potroloiun 
( o and tho Burmah Oil ( o have guaranteed a fund 
foi providing si hnlarships, of value mote than £100 
per annum, for students entering the oil industry 
tenable at the Oil I* ngineenng and Refining Depart 
mont of the Univoraity 

Tho following leetunrs have recently been ap 
pointed Miss L Bhilhp in hygieno and physical 
training , Dr 1 helma Mount in bacteriology , and 
Dr R W Pohl in olutnool engineering 
C'amrbidqe The Frank femart Priios awarded in 
connexion with tne Natural buonces Tripos have 
been gamed by J L Crosby, Magdalene (botany) 
R li Gooile Cjionvillo and Cams (zoology), and Miss 
M R Osborn, Newnham (zoology) 

The IlarknosH scholarship for proficiency in 
geology including palseontoiogy value £160, has 
been awardoil to W B Harland, Gonvillo and Oaiua 
College who was jilaeed in tho first class of Part II, 
Natural bciencos Tripos 

EorNBiTROH — At a graduation coromonial on 
July 1 the degree of DSc was conforrod on the 
following for the theses induated Dr B N Desai 
Importance of Dialysis m the Study of Colloids , 
Dr A Haddow, ‘ Studies in tho Biology of Cancor ’ , 
A O MacGregor, Tho Volcanic History and Petro 
logy of Mont^rrat, with Observations on Mt Pol6 
m Martinicpio ’ , Dr E G V Percival, Studies m 
tho Carbohydrate Field , I A Cuilloway, Studies 
on Cc rtam Viruses Pathogenic for Man and Animals” 
London — The Earl of Athlone chancellor of the 
University, will open tho now arts budding of Queen 
Mary College on Cletober 12 This now wing, which is 
being completed at a cost of £6(1 OOO, will be available 
for teaching and research when the now session opens 
on Ootober 4 next Tho top floor will bo iiscxi for tho 
teaching of zoology Queen Mary College is being 
largely rebuilt and modernized at a total estimated 
cost of £200,000 

8t Andekws — For the triennial period 1936-38 
tho Senatus has awarded two Sykes Gold Medals for 
D So theses of imusual merit The theses are by 
Dr G J Robertson on ‘ Walden Inversion m the 
Svgar Group ’ (1936), and by Dr Ian Sandeman on 
'‘'Hie Mathematical Representation of the Energy 
Levels of the Spectrum of Hydrogen (1938) 
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Societies and Academies 

Paris 

Academy of Saences, May 10 (C P , 206, 1421 I6lb) 
luiiEs Dkach Till! differential ocpiation of the 
third order of tho elliptic S functions 

Hfnri DESiANDftH-s Ihe universal constant of 
band spectra Attribution of the lines of tho band to 
other causes than tlu lofiitiun of tho molecule 
Frnfst Lscdanocin The aurora borealis of May 
12 1938 Desc ription of the eftocts seen m tho Pans 
region tho phenomenon was Ic ss intense than tliat 
observcxl in England and Gennany 

Geoiioeb Dp NIC fes A new reaction of cystine 
applicable to its ostiination and to its detection m 
urinary calc iili and c-ontn tions I lio rc action is 
bascxl cm the Idicratuin of lodme fiom a solution of 
iodic acid acidituxl with hydrochloric acid It is 
claimed that no other constituents of urinary oalouli 
liberate lodmc in this way 

Hwa (-HUVc. IjEE Tho transformations of Hamil 
toman congruences 

CiiARfFs I luiFSMANN T lic analytical arcs of a 
Cartaii space 

LiI'on PcitrriUAC in Tiic clnssdic ation of an (a | 1) 
diinenmunal complex cpiantity in an n dimensional 
sphoie 

Arvfh Dvobpizky 1 ho singularities of analv 
tical functions ropnscntecl by Dine blots series 
KvRiLir PopoFF An extension of the idea of the 
derivative 

ViADiMiu A KosTirziN Natural st lection and 
tho transtonnation of species from the anulytual, 
statistical and biological psiints of view 

Henhi Pmlioux The ocpiilihnum of mem 
branes 

L^opoi n Fscandf Indotennmatinns and multiple 
s ilutiuns in flow through a submciged valve gate 
Altoi natmg phenomenon 

SvFTOPOi,K PiVKO I ho interactions of a helix 
working at a fixed point with a supporting wing 
Henki Mi*’mery An mclox of stability of the 
solar activity The ratio of the number of sun 
spots to the frocjuency is approximately constant 
varying only between 6 7 and 6 1 ovor a period of 
66 years 

Bohuslav Hostinsky The solution of a general 
problem of the theory of diffusion 

GArard PrriAU Iho proper function of the 
fundamental operators of Dirac s tliixiry of the 
electron 

Jean Roubaud Valette 1 ho nature of the 
electromagnetic field m limited relativity 

F.Mirr Em’HAEDus Study of the surface tension 
of fused mixtures containing cryolite 

Mlcb Nine CHOumouN and Maurice Abditi 
T he moasuromont of superfic lal eloctrio moments m 
tho midst of a liquid 

OuANo Ik Toiiao and Mixe Annk Marie Moulin 
The state of c quilibriura between largo ions and the 
ions produced by X rays m a gas 
Mlif Jeanne Brio ANDO 1 ho comparative study 
of some complex bases 

Raymond Chbvaltieb and Mixe Suzanne 
Mathiku Tho magnetic properties of ferric hydrox 
ido 

Louia NAel The paramagnetism of electrons in 
a rectangular band 

Huoo Stkinhaus Tho locahzation of objects by 
means of X nye 
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Jacques Ductaux and Miouel Amat Ultra 
filters of graduated porosity A int thod based on the 
.solubility of cellulose acetate m aqueous solutions 
of magnesium perihlorate J heso solutions coagulate 
instantaneously m contact with water imd give a 
porous film 'Ihe concentration of the cellulose 
acetate determines the porosity 

B GliEi oiKF iho mass numbim of thi stable 
isotopes of the elements 43 01 85 and 87 

Mxtp Mauie Iauinski A basii /irconium sul 
phate obtamod by hydrolysis of the normal sul 
phates 

’ Michel Lesbkb ( oniph x organic coiniHiunds i f 
load 

Jean Dfsmaboux Ihe action of dihito acids on 
the nitrocxjUuloses observation of stone hindrance 
Hie considerable variations in the hydrolytic action 
of various acids are duo to the fiut that the largo 
lona penetrate the mtioc i lliil isc structure with 
difliculty owing to their si/c 

March Mathifu and Mi i k ThAr4:sf I’miipas 
The solubility structure of the di nitrated nitro 
colhilosos 

Max Moussfron and RoiiFnr (.ranc-fb Iho 
monohalogcn derivatives of mothy ley clobexane 
Anoi SUN Boutaric and M vt uu • Lngfi iiincisk 
Dilatomotnc researches on a synthetic rosm 

Alfred Siirprsihn The civstallino stiuctiire 
of some bromooupne compounds 

Raymond Furon Obscivaticns on the Nun 
muhtio of eastern Persia 

Antoinf Bont^ Phenomena of modilicaticn in 
the phosphatic nexhiles of the J oarcian of Fchcllc 
(Ardi nnes) 

PiF RRF toMTF 1 hi fac los of the UpjM r Bovonian 
in the Cantabiiau mountams 

Paul Walter Study on the losistivity of the 
water of the Mamn near its junction with the Seme 
Vi adimir i rolow 1 he annual c cvmjxinent of t he 
maximum temporaturo of Morocco 

J ean Ii fldmann A now genus of Siphonocladace c 
I ERNAND Obaton Measurement of the brightness 
of P>wl<iba<t<rtum os a functic n of its dovelcpment 
Andri^ Miuimanoff and Mi if Annf Ravvv 
Preparation of flavine in the crystallme conditicn 
starting with Eremothecrum Ashbyii 

Emile F Tirroinf and Mile Berjiif Nataf 
The role of the roticulo endothelial system in nitrogc n 
metabolism 

Dikran G Dfrvichian and Michei Maciifbcfuf 
The existence of a raonomoleciilar layer of hpoid sub 
stances at the suifaco of the red corpuscles of the 
blood 

LlioN Vflluz Study of the comparison, in the 
polycyclic senes between revei’sible oxidability 
and carcmogenetio power 

Brussels 

Royal Academy (BuU Clasae Ac» , 24, No 1 , 1938) 
L Godeaux Cyclic involutions belonging to an 
algebraic variety and possessmg a muted curve 
I’H Dk Dondkb Velocity of reaction (2) 

G LbuaItrb and O Godart Generalization of 
Hill’s method 

M Fiorkin The cryoscopio depression of the 
body fluid of Anodon in the course of prolonged 
inanition 

P Hjoruan Note on the distribution of a 
oateoholoxidase ui the tissues of vertebrates 


L Lison Compaiativo study of the rcscorptive 
peiineabihty of tfu niphron of the toad (Bu/o vulgaris) 
for acicl and basic dyes 

O Ro/ft riio cyclic mvolutions of order nine 
belonging to an uigobiaic surface (2) 

P VIVCENSINI Irarisformations ot cyclic systems 
deduced from I aplaci s equation 


Vienna 

Academy of Sciences, Apiil 28 
}• \di I R VclcKity of dissoc lati m of pol >nium 
hy drido 

Elisabith Rona Hlbta Scueic hi nuercfr and 
K SrANCL Artihcial ladioiic tiv ity of thorium The 
prcducts with half pcricds of 1 and 12 minutes aro 
produced hv fast neutrons, while the jirodiict with a 
halfjxncd of 25 miniitos is picxliiied by thcnnal 
noutions 

I Thinks li b i luminosccni i of lock salt irrad 
latesl hv raehum 

U JhiASciiKA and h I.ASTiNeiFR Deigioo of 
di polarization of tho scattensl radiation of binary 
h pud mixtures (2) 

B Herzoo Spreading of aliphatic hydrocarbons 
on solid HurfiKos 

H Dostal Statistical Ihenv of the cl isticity of 
rubbe r (1) and (2) 

N Stranski and L Kratano v 3 he iry of 
one ntiitcsl dopositioii of ionic i rystals on one another 
P V Britzke and 1^ Hiifhaann Molecular 
wc ight of P,0, be tween 670'’ and 1100° C 

H Pelzer Kinetic theory of tho elasticity of 
rublier 

K Ml RBAN Brachiopods irom the ( hristophborg 
near Pischeldorf (Middle Carinthia) 

A (.rNZRPRciFR Supplevmont to Natural History 
of the Scoghon euid Smaller Islands of South Dal 
matia ’ (Denkschnjkn d Lais Aknd d Wiss in 
Wten 92 261 , 1915) Under the alxivo title was 
published the first of a senes of reports on tho 
geology botany and /oology of tins region Subso 
epient re ports aio scattorexl among various jo imals 
and Ixioks Iho present note gives a complete 
list of these reports, togethi r with corrections to 
many of them 

Jlay 5 

R Inzinofr I liipses A representation is dis 
cussexl which has the property of projex ting any circle 
in a plane II into a conic se ctn ii m a plane x with 
its centio at a fixexl point (I 

fil K WiDOBN Period of rotation of tho planet 

May 12 

E Chwaila Theory of tho staoility of statically 
indetorminato frameworks The ease of a frame 
work with axial loading is discussed by means of 
the author’s method, which uses the strains m the 
various members instead of forces and moments, as 
unknown epiantitios 

A Roltkt and H Gantz Silicon as a reduemg 
agent in organic chemistry 

May 19 

fs Meyer Simple formula for the calculation of 
tho atomic weight from the mass number smd 
packing fraction 



NATURE 


July 9, 1938, vol 142 


[U../ 


Forthcoming Events 

I iiiki I uilh rin asier^xk i« open to Ihe jnihlirl 


llip Do€ton. Ciiokcrv Book 21 Mimia and 82 Recipe) for kamlly 
Main I*p 48 (Iimdm Kritbili Midiinl Amtuclatlon ) 4d |22H 
I almiir ■ I’lan fnr OH fr im I <ial Pp "9 (london I aliour I’lihll 


Tuesday, July 12 

SociriY Kiu iHE Stluv of Ivlbrifty (11 Chanilos 
Street W 1) al 4 p 111 —Ur J U Rollp«ton ‘ Aiiffiistu 
Rord and his Uampaixn Against Ahoholism 
IlHiTisii VltniiAl \sso( lAiioY (al University Collogi 
Hospital Midiial Si hool, (.ower Stmt, \V t I) at 5 
Dr Ciordoii Holinis 1 US Ihe ( i n hral Integral mn 
(if the fteular Mnviinents (Victor Horsh \ Mi niorial 
Lei tun ) * 

Friday, July 16 

r WinKLKSq rECUNoionv, at 7 30 — S A 
\ew System of Tianoforte I lectro 


Tnstituti- I 
'\roustii s 


Appointments Vacant 


catii nH 111 I arttiii lit ) 

7 1 Harts a Natl mat food I'e Hi v 

AKalniit Malum ntli II ) il |2li) 

Unlecrsltv Qrants tuiiiintttei Retiinis trim I idecrsittcs and 
Iiilvinille ( II 8 s In riiilpt of Tnasury t,rmt Academic Viar 
19SB 17 I’l 26 (I iidin HM Stall iiicrv Olflci ) 1* id m t 1246 
Siiilr iliiliil al Alstrails IHJ ) 19!” 1 1 Ina a 2 paac BIhlln 

grai liv Hltli Abstracts 1 1 iivi r 2110 Papi rs in Spi i tr ii In iiilcal Analvsis 
Ret iHeiiiuii I'p j 2 (liniliii Adam Hllgi r 1 Id ) 4s |246 
Rrltlsli Non 1 1 rrniis Mi tals Rcsi arch Assoctatii n Iti si arch Repi rts 
AsKiiati n Sirlis \o 4”2 M kil Sllvi r a Snrecy if 1 iihllslicd 
Int riiiatl ii Itv 1 F Pi ars in 1 ji 26 (London Untlsti N “ 
Firr IIS Ml tals Risiatcli Assi clall ni ) Is 
111! 1 III rai 1 lit Ic Aiiliiatl n f tin III) 

llMiae I iK\ Hill OI St Iriis 1) 64 (1 1 ii li n 
ltd ) 

Other Countries 


(londin tiiiinitttic 


fNatl n 


Ninth r lltliin (revised) 


t' t ltd I " ' ll'rt 

III liisirial Risiarch lliir all Rnll tins rindlanlndiistrlal Kisrareh 
■'ll Maiiiifueliirc of Siili liilatl ii Sugar from ( 1 nir I I am s 


_ ... rs Filiiiatli n 

Ollleis I IHII Hall HanI \ (Julv 9) 

( lltKK IRCTIRFH IN MKIIANUAI FVIlINFFRINll III the I ell pste r 
( illig r Tcitiniligv and ( iiiiiii rci Ihi Registrar (Inly II) 
IlFAP OF THE Biiiiiioy Dviartmfnt II II I lersflel t lecliiilial 
(nlligi Tlie rriiiilial (liilv II) 

Mkihanioai ami HFiTiiKAt Tnuinffr 111 II M Olllie of Works— 
Ihe Fatahllslinii lit Ollli r It i m (IIIA 8ic nl Fl> r II M OIDic of 
Works Stireys (iat 1 nd in NW I (July 16) 

Two IteTLRFRs IN Mkhamiai F NoiNitiiniNo In the Ml reliant 
Vintiirirs Teilinlial (illigi I hi Principal (July 16) 

Assistants IK (Fmiinfrrs) at the Finl Risiarili statl n Last 
(irecnwlch llii Fstalillshmi nt OIDci r llipartniint of Silintlllc and 
Industrial Riscarili 16 Old tliniii Stnet I mini S w 1 (piite 
ri f y 28/8) (July J8) 

DRMONBTRATOR in IHISKS III III llllvirsltv ll II Is The 
Registrar (Julv 18) 

I ECTI KFK IN MtNINU In the llnnilv Miiililial (illigi The 
Dlreitir of Kducathii Education Ollliis Bund v (July IS) 

PRoygsaiiR OF ( HRMisTRY in the I niviisity ol Durham — flic 
Itiglstrar (lulv 2M 

Assistant TO THH Dirfitor of thf I mvfrsiiy Farm (amirilgi 
— Till Sccnlarv ScIiikI ol Agrliultiire I ami ri Igi (Inly JO) 

LlteTt RKR IN tHSMtsTRy In till I niv raltv if (ale r>»n— Ihi 
Sicretary OHlee of tli High ( mmlssh ner B iilli Africa U iiisi 
Irafalgar S iiuiri I ndi ii W ( 2 (August 19) 

JPNIOR PHtsicisT 111 the British Hiibtir Prodiiiem Reseanh 
Assslati n — ^Jh Sicrilarv 19 Iiuchiirili sir I I ndoii F ( ! 

iFeriRFR IN Fniiinirrimi 111 Aihtiiiila (illioi i. >ld (oast 
Mr ( S Diuklii 4S ( 11 SI A “ - ' 


It Wickham 


Reports and other Publications 

(not inrluJifit in the monthly BmUg Supplement) 

Great Bntajn and Ireland 

Riival B itank Oar BulIMm if MtM< llaii< < iih Itif mim 

tl n l»i7 Fp Iv I tt4IU I Id ilattH HM sfalloiHrv 

omtu) r>if mt |l7iJ 

ikltUli AHHOflatlin fur T at>otir liritlnli Si (tun ot Uu 

liit-i riiatlunal Asm k latliMi fur Stu ial Iruanw K yurt on Nutrition 


( I ond 111 Urltbsh Ass k lat 


r IralidatUn} 

11 i>a UUd 

N innan I < ck>> r Ol w ^^at^ r> < oundl a Kiport and Am untn ami 
plrurtofB Kejx rt I <J tunnfll staff itc i*p I 

(Salcomlw Norman lu(k>(r ()L»<r\ttt4»r> ) [220 

Irarthattlons of th( Ki^al Soci ty of Fdiid ur|{h \ »l 59 Tart 2 
Nfi 11 i >i( Halrn >f th( Mon tnmata uith siNdal nnirnci to 
tin Ir Cutirular Hcak Patt( rn Uv Hr A B VVildmanandJ Manhy 


Vo 777 Tlio Law of ki 

IdJulfrtya Pp-,,. ... 

No, 5W Two VewKchhiolUta AuUrhuiwti 

andanAduttj^U'd HulothurUn ^oihurla from the Upper Urdovtctan 
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Science and 

A LECTURE entiUetl “Science and (lovorn- 
ment”, recently delivered to the Royal 
Philosophical Society of Glasgow by Prof .f 
Graham Kerr, raises questions of the widest con- 
cern Its theme is the utilization oi science in 
the interests of the community and the inculcation 
of scientific methods of thought into governance - 
matters outside the sphere of party politics Prof 
Graham Kerr is a believer in democracy and prefers 
our bureaucratic system to that of totalitarian 
States , the former is slow m action but flexible, 
while the latter, though more speedy m action, 
has a certain rigidity, and its dependence on the 
ability and principles of the individual renders it 
liable to a sudden collapse Ho compares the 
bureaucratic machine to an organism Its mercase 
m size contains its own elements of danger in the 
development of a longer and longer chain ot 
organization, which is liable to have weak links and 
thus to break down under stram 

It is unquestioned that the organized modem 
IState depends on the successful applications of 
science, alike to the feedmg, motility, health and 
recreation of the whole population, as well as m 
securmg the safety of the community from foreign 
aggression The development and eflicieney of 
services in these matters are the sole concerns of 
several ministries The business of their executive 
officers is, for the most part, the apphcation of 
regulations in their different spheres, but second- 
arily they have to advise the ministers responsible 
to Parliament. As the higher departmental staffs 
consist of individuals generally chosen for abihty 
by examinations in which science, bemg unprofit- 
able, 18 a subordinate subject, mmisters can scarcely 
rely upon their advice m major concerns ; if 
capable of understanding, they have not the tune — 


Government 

fierthance, the iiiclmation —to keep abreast of the 
advances of science Ilcnco the mstitution of 
advisory committees, strongly endorsed by Prof 
Graham Kerr on account of their “cold-blooded, 
judicial considertition” of questions placed before 
them 

The personnel of these committees, having 
been properly selected, must subject Ihc ministers 
to no ‘ fussy interference'’, while, above all, a 
ministry must m its turn try neither to persuade 
nor to bnng pressure by raising purely admmistra- 
tiv'c or political difficulties As a general principle. 
It IS suggested that every administrative ramistry, 
eml and military, should have its own advisory 
committee, and examples of the success of these 
committees arc given In all cases whore a 
ministry has its own scientific department, it 
shouhl help its members to discuss their scientific 
problems with colleagues whose activities are more 
concerned with the fnndainontals of science 
In the modem civihzod State, however, all these 
matters depend ultimately for their success on the 
general educational system, which is considered by 
Prof Graham Kerr to demand a thorough over- 
haul as a matter of national concern 

Considermg the topic ‘science and government’ 
more widely, we regret that Prof Graham Kerr did 
not let his thoughts wander to the Empire The 
Dominions have made considerable advances m 
education by the evolution of now techmque and 
the development of almost new subjects — and m 
most of their mteresLs they have mdependent 
experts upon whom they e,an call for advice The 
Colonies have practically no experts apart from 
those commercially and personally oonoemed 
Colonies represent earlier stages m the evolution 
of civilized States and mdependent demooraoies 
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than do Doinmions Their environmental con 
ditions arc obviously imiuature Huilth is all 
important food h is to be produced perhaps new 
foods mtroduced transport should be easy 
luxuries from abroad must bo balanced by excess 
production culmmating in exportation and lastly 
all questions concern at least two races of man in 
each colony Here as m the home State success 
depends on experts between them capable of 
applymg each brant h of science More often than 
not those experts are private mdividuals who risk 
their wealth m practical busmtss an excellent 
arrangement provided tint this biismess is kept 
duly subordinated to the interests of the 
colony 

The executive ofheers of a colony have to devote 
their energies to keep the machinery of govern 
mont smoothly runnmg and to this end have now 
some framing onabhng them to consider the inter 
relationships of races livuig together How far 
are these individuals largely chosen for their 
informative and cultural education capable of 
dealmg (for example) with food production and 
perchance the reports of specialist oflSoers if they 
themselves are ignorant of the basal methods 
employed in such work ’ Obviously governors of 
colonies scarcely belong to the present age but 
how many of their i xocutive ofiQcers have been 
tramed m the methods of science * What value 
IS placed on such knowledge m their selection ' 
In the probationary period before proceeding to 
colomes what tune is devoted to trauung m the 
scientific method if the individual is chosen for 
other sides of learning * In other words have the 
methods m the governance of the Colomes kept 


pace with the scientific evolution of the last 
decades The Colonial Office alone has the in 
formation necessary for reply In democracy 
colonies must be held by the consent and goodwill 
of the governed and the Empire demands in 
efficiency of management loadmg through pros 
perity to a permanency of union 

Lastly from our point of view the payment and 
pension problem has long been a matter of con 
cerii the conditions ui the scientific services bemg 
inferior to those in the administrative In a state 
ment to Parliament* the( olonial Office appreciates 
the necessity of a Standardisation of Conditions 
which since a unilorm pension rate has been 1 iid 
down as suitable for offici rs of the uiufied Services 
can only mean a gradual rectification of a grievance 
of scientific workers This is a necessary stop to 
secure the best recniits for the scientific services 
the training for which is long and intensive and in 
which only men of high ability are required The 
Colonial Office thereby attams a liberty of action 
which previously it could not exercise No longei 
need it transfer an officer who has made an m 
tensive study of the scientific problems of one 
colony to a post m another thus promotmg him 
while rendermg his study nugatory If the C olonial 
Office requires he can now be called upon without 
injustue to identify himsi If with the particular 
colony m which his success and perhaps aflfei tion 
he The old system of promotion solely by 
transference was often unsuited to the scientific 
services and made permanency m any colony a 
sign of ineflFectivonoss 
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Principles of Factorial Experiments 


The Design and Analysis of Factorial Experi 
ments 

By F Yates (Imperial Bureau of Soil Science 
Technical Communication No 36 ) Pp 9fi 
(Harpenden Imperial Bureau of Soil Science 
1937) 5s 

T he pubhcations of the various Imperial 
Bureaux are necessarily of very unequal 
scientific value and naturally also, appeal to very 
diff'ereni bodies of scientific workers Their format 
and presentation are not such as to excite an 
expectation of material of wide interest Thus 
the reader who encounters first m large letters 


Imperial Bureau of Soil Science and then the 
somewhat repellent caption Technical Commuui 
cation No 35 is not well prepared for the ex 
ceptional mterest of the material presented by 
Mr Yates in the monograph under notice It 
should therefore be stated at once that this 
particular publication has been awaited eagerly 
by experimenters m all parts of the world and 
that m providmg not only a much needed com 
pendium of well established designs but also the 
practical solutions of a number of the problems 
outstandmg it will more than justify the expecta 
tions that have been formed 
For at least a century experimenters have felt 
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the need, and have trequenfly attempted, to 
incorporate two or more factors m the same 
experiment Two of the classical fields at Rotham- 
sted, datmg from 1862, are such attempts T^n- 
fortunately, they did not know how to reap the 
great advantages of such arrangements, without 
incurring even greater drawbacks A long history, 
involving on one side the experimental exploration 
of the nature of the experimental errors , on the 
other, the gradual development of adecpiate 
statistical techniques , and, finally, the recognition 
of the conditions upon which the mathematics 
could be made applicable to the experimental faits, 
lav between the aun and its fulfilment Tt is the 
knowledge acquired in this long process, and the 
changes m point of view which this knowledge 
has induced, that have brought factorial experi- 
ments to the fore Designs formerly felt to be 
extravagant, or dangerously ambitious, are now 
known to be demonstrably more economical m 
time and money than any available alternatives 
They require, however, careful planning aiul fore- 
sight When high precision is aimed at, they may 
be very intricate Their statistical reduction will 
defeat the novice who has not studied the subject 
Only those who feel that this is too high a price 
to pay for efficiency and coinprohonbivencss will 
1)0 tempted to ignore the opportunities which the 
work of recent years has revealed 

Of the seventeen sections, the first is mtro- 
iluctorj It contains a clear brief statement of 
the purpose of the memoir The next two sections 
deal with a three-factor experiment with eight 
experimental combinations, this useful type serving 
excellently to illustrate the notation for the recogni- 
tion of particular components The scheme of 
progressive sums and differences (p 16) is an 
especially valuable feature, and will save much 
tedious calculation 

Confoundmg and partial confoundmg are intro- 
duced in Section 4 with the same example The 
real advantages of partial confounding, however, 
only appear m the following section with the 
discussion of general 2" designs, that is, of the 
simultaneous use of n factors at two levels each 
The reader should note the elegantly balanced sets 
of confounded components for experiments with 
thirty-two combmations in blocks of eight, or of 
four (p 25) A practical example of confounding 
thirty-two combinations in blocks of eight, shows 
a gam of more than 48 per cent in the precision 
of the components conserved Since the loss is 
only one fifth in the interactions of three or of 
four factors, even the components partially con- 
founded would in these circumstances have 10 per 
cent higher precision than without confoundmg 

The trealmient of factors at two levels only is 
completed in Section 8, with a highly original 


senes of designs for confounding m I.atm squares 
This 18 an idea which considerably mfiuences the 
later sections In the introduction it is suggested 
that the loss of precision whuh, prior to the intro- 
duction of confounding, useil to accompany the 
simultaneous testing of large numbers of treatment 
combinalions, was duo principally to the necessity 
of abandoning the T^atiii square It is therefore of 
importance that 4x4 and 8x8 siiiiarcs can bo 
used very efhcientiy A wide choice of designs is 
available, and the section will repay very careful 
reading 

With iSection 9 we come to the use of factors at 
more than two levels The section is excellently 
planned to give the reader an adeijuate background 
for the application to these more complex problems 
oi the many devices alri ady applied to factors 
tested at two levels only The most difficult 
sections are devoteil to these Kspecially valuable 
IS the notation for the interactions of a numlier 
of factors at three levels, the understandmg of 
which greatly facilitates the appreciation of the 
later designs 

A point of very general interest emerges in the 
last section The great difficulty of factorial 
designs, which the previous sections have shown 
how to overcome, lies m the large number of com- 
binations which need to be compared The 
technique of confounding and partial confound- 
mg, m answering this difficulty, incidentally 
shows the way to deal with the typical problem 
of practical plant improvement, where the 
geneticist is faced with the testing of a host 
of promising segregates obtained from crossing- 
In the quasi-factorial designs these are treated 
as if they were the combinations ot two or 
more ‘factors , and in this way a large number n 
of varieties may be tested in blocks of only n''* 
or n'l' plots This represents an enormous gam 
111 practical efficiency , won, in this case, at the 
cost of some complexity m the statistical treat- 
ment of the data Triple lattices based on the 
Latin square ought to lie much more widely used 
when their advantage is appreciated, and when 
high replication is available the balanced lattices 
or ‘balanced incomplete blocks’ provide a tyjie of 
experiment in which all compjinsons are of equal 
precision (whereas with the unbalanced lattice 
they are sUghtly unequal), and the computations 
are correspondingly simplifieil 

The lattice square is a beautiful application of 
the same prmciple usmg the elimination of rows 
and columns (Latm square) m place of only the 
elimination of differences between blocks To com- 
pare forty-nine varieties with only four replications 
in four Latm squares of which the eight sub- 
divisions by rows and columns form a mutually 
orthogonal set, is an achievement astomshmg in 
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its simple mgenuit> Ihe last section in fact is 
all too short and might perhaps have been given 
space at the expense of Section 16 devoted to 
split plot designs Fvery possessor of the mono 
graph at least ought to examme m relation to his 
own problems the possibilities of this last section 


July 16, 1938, Vol 142 

The details of the arithmetical analysis are given 
throughout so that no experunenter need hesitate 
to apply even an mtneate design if it appears 
to suit his requirements for fear that the data 
obtamed will prove unmanageable 
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Atomic Realism 


The Renaissance of Physics 
By Dr Karl K Darrow Pp viu f- 306 +17 plates 
(New York Ihc Macmillan Compani 1936 ) 
128 6d net 

ir\R DARROW aparitv for makmg lougli 
places smooth is well known and is ulmir 
ably shown ui this popular expositnn of modem 
advances in physical s lonce h ir the most part 
he has chosen to bo guided by the mitto which 
Kamorlingh Onnes proposed for physics Door 
meten tot weten through measuring to knowing — 
a phrase that carries one back to the fifty year old 
pronouncement of Kelvm that it is not until you 
have measured a physical quantity that you can 
really begm to say vou know something about it 
There is room for vor\ jiretty argument in both 
statements the shape of the earth — sphere 
spheroid elhpsoid and finally with a gesture of 
despair ge oid — has become more elusive as pre 
cision of measurement has increased but that 
may be let pass for the nonce 

It 18 a fact that a great many popular expositions 
of modem physics concern themselves more with 
the presentation and discussion of results than of 
methods and the inquirmg layman thereby loses 
some entrancing stones of experimental technique 
and possibly gams some very warped notions of 
the manner m which the experimenter has arrived 
at the astomshing conclusions of the last genera 
tion Indeed some of the popular expositions leave 
one with the impression that the subject has just 
growed and give not an inkling of the expen 
mental methods that lie behind it all Dr Darrow s 
book 18 a wholesome ( orrective of such views He 
has an eye for the essential m a physical expen 
ment and the intelligent reader will rise from the 
perusal of this work with some knowledge not 
only of what has been done but also of how it 
has been done 

It 18 needless to attempt to define the scope of 
the book with any fullness of detail It is sufficient 
to say that waves and corpuscles and the structure 
of the atom are topics which are discussed at 
length when and only when the reader has been 
^ given a sound grounding m the relevant parts of 


the elements of cl vssical physics and the groun 1 
ing 18 none the loss thorough oven though the work 
is almost entirely devoid of mathematics It is 
Higiuhcant however that the name of Heisenberg 
and the terms uncertainty and indetenmnacj 
do not apjiear in the mdex 

It 18 with mil 1 regret rather than surprise that 
one finds Dr Darrow m the ranks of the atom 
see ors (not <ieers which is another matter) He 
directs our attention to the observer who marking 
a luminous trail m the sky says I soo a shooting 
star and makes a parallel between that experience 
and the experience of him who observing a trail 
on a photographic plate exclaims I see an 
atom —or a sub atomic particle Moreover he 
reminds us that as lately as 1909 a bnUiant and 
distinguished man could pnnt Atoms like 
molecules arc fictions Iho language of 

chemists has bee omo so saturated with the phrase 
ology of the atomic and molecular hypotheses 
that wo spoak in terms of atoms and molecules 
as if they were objects of immediate observation 
It must be reiterated therefore that this language 
18 figurative and is not to be taken literally 
Strange words mdeed to be published m 1909 
and ro read m 1936 ' 

Yes and they may very well be compared with 
the words of Lord Kelvm written but a few years 
earlier than 1009 m which he avers his belief in 
the reahty and substantiality of the lummiferous 
ether The fate of that avowal might well give 
pause to the enthusiastic atom realists of the 
nmeteen thirties 

It does seem that m these matters the man of 
science is permittmg hunself to become something 
of a pseudo philosopher and to confuse the model 
with the reahty Indeed much of the trouble 
centres on the use and the misuse of the term 
real If I sum up a number of sense data m the 
expressions This is a table and This table is 
really sohd I am using words m a oommonsense 
way to which I apprehend no metaphysician 
would take exception But it is a different and 
much more debatable matter when I proceed to 
say This table is really made up of a cloud of sub 
atomic particles and for the most part u really 
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empty spare” We are now, m our use of the 
word ‘really’ a<lvonturin(? into philosophic regions 
of thought and, though it is perfectly true that 
wc may advance through science into philosophy, 
It IS also tnie that philosophical studies are as 
technical in character as physical studios and, 
lackmg that technical knowledge, the man of 
science may find himself suffering a sea-ihange 
into a half-baked rnetapliysician 

Atom, ether, quantum-mechanical model all 
these dwell in a conceptual ivorld which we bmld 
up to imitate, as closely as may be, the happenings 
111 the world of sense-data in whieh we move and 
live We perceive some such event as a 
column of mercury in a barometer tube, the ‘slow- 
decaying oscillations’ of a torsionally-suspended 
disk in air, certain groupings of the weights on a 
balance pan which record the results of a i hemic.il 
reaction , and wc find that the concept ‘atom’ in 
our model world best correlates these happenings 
in the world of perception The atom does not 


come one whit nearer reality, using that word m 
the wav originallv defined, if we add to our 
perceptions t^vt of, say, a streak on a photographic 
plate, or a flash of light on a phosphorescent 
screen This is not to sav that a concept can 
never become a reality m the perceptual world — 
some miraculous change m the scale and powers 
of our being may bring thi' atom into the region 
of direct sense-perception , but until that hajipens, 
talk of its reality is just irrelevant Moreover, 
when concept becomes percept, it is more than 
likely that some other feature will be addeil 
to the conceptual mixlel to account for the new 
set of facts in the world of perception 

This considerable digression must, however, not 
be interpreted as convoying any fundamental 
cnticism of Dr Darrow’s delightful book, which 
IS one of the liest and most stiimilatmg of the 
popular reviews of modem physical science that 
has ap[joarod during recent years 

A F 


Planning of Social Progress 


The Middle Way. 

a Study of the Problem of Economic and Social 
Progress m a Free and Democratic Society liy 
Harold Macmillan Pp ix-f382 (London Mac- 
millan and Co , Ltd , 1938 ) Jw net 

'^l''HOSE who weary of the puerile aspects of 
^ party politics, and think that the ‘something 
rotten’ m the State is its economic stmeture, will 
welcome this thought-compelling book with its 
major premise that social changes are ineluctable 
but amenable to human direction hhilly cognizant 
of the value of co-operation and of public owner- 
ship or control of certam essential services, the 
author lays down some fundamental mles for 
peaceful progress along a middle road between 
socialism and capitalism, which should ensure the 
safety of democracy and lead ultimately to the 
highest degree of individual freedom compatible 
with the general good 

The first rule is to mitigate poverty and to 
banish that great scourge of civilization — economic 
insecurity and the fear of it There must be a 
minimum standard of living, attauiable through a 
legal mmiinum wage, higher unemployment bene- 
fits, and certam family allowances , and to meet 
the extra cost of these, industries and services 
must be made more efficient, a few more of them 
put under public control, and the whole integrated 
and rationalized Private enterprise and the free 
play of competition are desirable in young and 


expanding industries, but after that stage co- 
ordmation oy the mdustnes themselves, with 
proper safeguards agamst monopolistic abuses, 
becomes necessary, and eventually certam key 
mdustnes arc host transferred to public ownership 
Coal, power, transport, a central bank, mvest- 
ments, foreign trade, and essential foodstuffs 
(mcludmg purchase and distribution of milk and 
other dairy produce, bread, sugar and potatoes) 
would all m time come under public control, each 
bouig managed by a special board in consultation 
with and sufiorvised by a national economic 
council 

The above represents but a coup d’ceil o\er the 
vast field covered by this book, which is of remark- 
able value and free from obvious bias or error 
(except grains for grams on page 40). Study of it, 
however, leaves a doubt whether such reforms 
would be properly implemented, and if so, how 
long they would endure, in an acquisitive society 
ruled largely by individual self-interest IjOsting 
success would seem to demand an enhghtenod 
outlook, which might be achieved by drastic 
changes m educational methods Youth must be 
served that health and “joy through work” be 
attamod, not by means of mass suggestion, dogma 
and violence, as m the totalitarian States, but by 
inculcating freedom of thought and expression, 
reason and persuasion Economics and education 
are the two vital fronts on which the citadel of 
human discontents must be attacked E H T 
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Physical Chemistry of Textile Materials 


Kolloidchemische Grundlagen der Textdvcred 

lung 

Von Dr Ummoru h \ iilk6 Pp xi+701 (Berlin 
Jnlms Springer 1037 ) 60 gold marks 

I N this book Dr \ alko gives a remarkably 
comprohonsive at (.mint of the present position 
of physico chemical investigation in relation to 
many aspects of the manafactnro of textile 
materials The title is perhaps not altogether 
fortunate since the scope of the book is wider than 
it suggests Moreover the author is well aware 
that modifications of the physical characteristics 
of the various textile fibres are fundamentally 
determined by the thcmical nature of the sub 
stances composmg them and he also recognizes 
that nothmg is gamed by simply laliellmg obscur 
ities m behaviour as colloidal phenomena 
The first chapter consists of a very useful dc 
scnption of the chemical constitution and mole 
cular and crystalline stnicture of cellulose wool 
keratin and silk fibroin It me ludes an able cntical 
review of the results obtained from attempts to 
estimate the chain length of cellulose molecules 
In Cliapter ui an mteresting account is given of 
the arrangement of the molecules in cotton wool 
and other fibres as deduced from their optical and 
mechanical properties and from their behaviour 
m the diffraction of X rays the absorption of 
hqmds and m other respects Evidence for the 
existence of structural units m the form of sub 
microscopic molecular aggregates ( micelles or 
more specifically crystallites ) is presented in a 
judicious fashion In particular it is emphasized 
that optical and raochamcal anisotropy of the 
fibre cannot be regarded as direct proof of the 
presence of crystaUites Chapter iv deals with the 
sorption of water by the fibres and the consequent 
alteration m their dimensions and mecbamcal 
properties The nature of the sorption process is 
fully discussed m the light of the available mforma 
tion due weight bemg given to the data obtamed 
m studies of the heat of sorption sorption 
hysteresis and the specific volume of the fibres 
Chapter v is devoted to the consideration of the 
chemical and physical behaviour of wool and silk 
when treated with solutions of acids and bases 
and Chapter vii deals with various aspects of the 
mercenzation of cotton While clearly explainmg 
how the prmciples of the Donnan membrane 
equihbnum may be operative in the swelling of 
woo] silk and cellulose the author is careful to 
indicate the limitations of the osmotic theory In 
reviewmg work on the absorption of alk^ by 
cellulose Dr Valkd appears to have overlooked 


an investigation by Hibbert and (.o workers 
(1030) which provides further evidence in favour 
of chemical tombmation in equal stoic hiometm 
proportions The degeneration and activation 
of cellulose and the modification of wool by tht 
action of chlorine and other reagents arc con 
sidered at length in Chapters viii and ix Short 
chapters on the morphology and histology of fibres 
the electrokinetic beliavioiir of cellulose and the 
felting of wool complete the first half of the bcxik 
Ihe next three chapters which occupy about 
a third of the bcxik deal with the nature of aqueous 
dispersions of dyes the principles underlying d\e 
ing processes and the behaviour of dyes when 
fixed on the fibres They form a particularly 
valuable feature of the book since the need for i 
summary of this kmd has long existed It is 
frequently supposed that in the direct dyeing of 
cotton the dve is held m virtue of its colloidal 
condition Dr Valko shows that while this view 
is not supported by the results of recent work 
with punfied dyes there is reason for pcjstii 
latmg an indirect cornu xion between the colloidal 
character of the dyes and their dyeing properties 
in the sense that the forces which produce associa 
tion of the dye molecules m solution are also 
responsible for their attachment to the fibre 
An excellent account is given m Chapter xiv 
of the properties (mcluding surface tension) of 
solutions of soaps using this term m its widest 
sense Recent developments m this field are 
desenbed in detail since they are of special mterest 
m regard to the elucidation of the state of the soap 
at the concentrations employed m textile practice 
In the foUowmg chapter mterfacial phenomena 
and the stabibzation of emulsions and suspensions 
are discussed m connexion with the wettmg wash 
ing and impregnation of the fibres The greater 
part of the remainmg chapter is allotted to the 
physical chemistry of starch solutions there being 
m addition short sections on gum arable methyl 
cellulose and the processes of sizmg and printing 
The author designedly excludes consideration of 
purely mecbamcal processes and processes involved 
m the actual formation of artificial fibres Within 
the bmits imposed however bttlo of imjxirtance 
appears to have escaped mention Certamly full 
justice 18 done to the work of British mvostigators 
The book should facibtate collaboration between 
specialists in the mdustnes concerned and prove 
stimulatmg to all interested in colloid chemistry 
Though packed with information it is very readable 
as Dr Valkci mamtams a lucid and agreeable style 
throughout The diagrams are aery numerous 
and the book is well produced T R Bolam 
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Histone Haunts of England 

By Owen Woodcock Pp xiii+368 1-48 plates 
.(London Alexander Matlohoso and Co, 1038 ) 
la 0d net 

I N the phrasing of a bygone age, Mrs Woodcock 
combines instruction with entertainraont In 
this companion to her volume on Scotland she has 
selected more than fifty places of interest scattered 
throughout England and has given her reaili rs a 
bird s eye view of the salient features of the history 
pf each Topogiaphical and architectural details are 
strictly subordmated to elucidating the story Ihis 
IS told admirably in a graphic and succinct narrative 
without unnecessary ornament The author s interest 
IS catholic, and she covers not only picturesque 
towns, such as Dover and Rye, Rurford Beverley or 
York, but also castles great houses, such as Knole 
and Hatfiold, and rums and piehistorio monuments, 
Kenilworth, Avebury and Stonehenge Illustration 
IS generous and oxcollont 

Lest a necessarily bra f account of a book con 
taming much, but not an oveiloiul of detail, should 
convoy the impression that it is no more than an 
excellent ‘gossiping guide , it may bo pointed out 
that from the author s pidioioiis selection of incident 
and the frequent juxtaposition of a number of 
distinct narratives of events drawn from identical 
periods m time, certain general trends in the history 
' of the English people emerge Sucli are for example 
tho iorcos which welded the English a pe >plo of so 
diverse an origin, mto one, or tho do\ olopment in 
the lolations of nobles and {looplo and the cognate 
matter of tho divergencies m form and character of 
tho English township and tho origin of those diver 
gcncios, some towns be ing appanages of a groat 
house such as Arundel and Warwick, oth< rs group 
mgs of mdu|X)ndent burgesses aiismg with tho early 
growth of trade, commerce and mdustry as do the 
towns of the Cotswolds or tho Cinque Ports which 
base their mdependi nee on tho sea 

(i) Wild Flowers m Britain 

By Robert Gathome Ilanly (British Nature 
liibrary ) Pp 120 + 104 plates (London B 1 
Batsford Ltd , 1038 ) 8s 6d not 
(a) Everyman’s Wild Flowers and Trees 
Five Hundred of the British Wild Flowers, Trees, 
Shrubs, Grasses, and Ferns, described and illustrated, 
384 m colour after Sowerby s “British Wild Flowers”, 
and 120 from line drawings by the Author By Miles 
Hadfleld Pp vii + 184+32 plates (London J M 
Dent and dons, Ltd , 1938 ) 6« net 

D uring the past few years there has been a 
spate of illustrated guides (not necessarily 
floras) to the plant life of Great Britain, espocially 
tho flowering plants Some have been scarcely any 
thing but vehicles fur artists’ impressions of attractive 
flowers, while others have proved very helpful not 
only to the amateur naturalist but also to tho pro 
fossional botanist Now, therefore, m any now work 
on British wild flowers, we may feel justified m 
demanding some distinguishing features to warrant 
Its publication 


( 1 ) In Mr Gathorne Hardy s book we see such 
features His ultimate oim is to instruct tho amateur 
in tho pleasures rather than the sr lence of botany 
anil ho would bo a very hardened reailer who does 
not Ij€h ome captivated by tho author s pleasing stylo 
of description Hi w rites with such literary prowess 
and enthusiasm for his subject that the book makes 
good armchair leading 'riius it might fail in its mum 
purpose but it would bo failure along the right lines 
bofause tho book is so beautifully illustrated The 
photographs (many ot them full page) are some of 
the best we have siion They have clearly been 
( hosen with care from the work of tho best living 
Nature photograph rs Mr John Nosh s colour 
lithographs make an enchanting det oration to thi 
whole work Botanists and all other Nature lovers 
should welcome this book as u distinctive addition 
to a Hiibjec t rather over hiirdc netl in books 

(2) Ml Miles tladfiold s I ook comes under a 
dilibiont category since mstead of puttmg the beaut \ 
of jilant life in his book ho puts tho layman reader 
m the way of finding it in Nature for himself Ihe 
illustrations are useful for identification purposos 
only , but that was obviously intended Tho author s 
main aim is to extt nd the scope of the book to deal 
not only with herlis but also with trees, slinibs and 
ferns by omitting tho rarer spiocies which onlv tho 
skilled botanist is likely to recognize The book opens 
with descriptions of classification and naming of 
plants, the structure of loaves and flowers, and moans 
of identification Ihis is followed by illustrated 
descripti ns of five hundred plants, grouped in 
families A distmctive feature of the work is tho 
consideration of tho economic value of certain plants, 
garden relations and the meanings of the botanical 
names of plants Tlie author is to be congratulated 
on tho pi eduction of a leally useful book 

Clowes and Coleman’s Quantitative Chemical Analysis 
an Intermediate lext Book l,dited and revise 1 by 
Dr D Stockdalo and J Dexti r Fourteenth e lition 
Pp XIV +617 (London J and A Churchill Ltd 
1938 ) 18# 

I N this now jdition o^ a well known text book tho 
typo has boon completely ix«ot and a large part 
of the text rowwitten Addi ions include accounts of 
the gravimetric and volumutrio detonnination of 
alummiuiu and magnesiim by 8 hydroxyquinolmo, 
tho colorimetric dotormmation of aluminium, the use 
of the chromate radical in the detennmation of 
barium, lead and sulphates, ft rrous phenanthrolme 
ns on mtemal redox mdioato,, a brief mtroduction to 
the use of eerie sulphate, and tho analysis of cupro 
nickel by sahcylaldoxime The book thus includes 
some well tried modem methods of analysis 

The sections on the analysis of water, foods, oils 
and fats, and gas analysis have been retamod, smee 
although these subjects are now beet dealt with m 
special treatises, tho processes included provide very 
useful introductions for the senior student, and also 
enable the teacher to set alternative exercises m 
special oases The book is a thoroughly socmd and 
accurate one and its oontmued popularity may be 
predicted 



NATURE 


Vagbhata's Aj^ngahrdayasamhita 
ein AltindiBchos Lelirbuch dor Heilkimde Aus dem 
&an«krit inH deutscho ubertragen mit Einloitung, 
Anmorkungen und Indices Von Dr Luise Hilgenberg 
und Prof Willibald Kirfel Lieferung 1 Ppiv+64. 
Lieferung 2 Pp 65-128 , Liefenmg 3 Pp 129 
192, Liefining 4 Pp 193 i'iC (Lieiden E J 
Brill, Ltd , 1937 ) 3 60 guilders each part 

O F the early Indian treatises on medicine, that 
of V&gbhata is ono of the most important 
The aiitlior flourished at the end of the eighth 
century, a d , and although translations of his works 
have appeared, he seems to have remained to a largo 
extent unrecognized and unknown He divides his 
matter into serf ions In Part 1, theoretical principles 
are considered, based upon the conception that The 
chyle, blood, flesh, fat, marrow and sperm are the 
seven bodily elements that may become corrupted 
Towards the end of this section, various surgical 
instniments are described and pictured— forceps, 
bone and lion forceps, straight and curved noodles, 
saws, and others — all much like those used at present 
Cortam surgical procedures arc also described, such 
08 methods for the removal of foreign bodies from 
wounds Part 2 deals with tho physiology of the 
iMidy, commencing with conception, pregnancy and 
birth, and Part 3 with the etiology of disease, dis 
cussmg fover, coughs, respiratory affections and 
heart disease consumption and urinary troubles, 
abscesses and abdominal complaints 

The translation appears to be a scholarly one, an 
attempt is made to convoy the exact moaning of the 
origmal, and in order that there shall bo no doubt 
the Sanskrit word is frecpiently given m brackets 
after its German ecimvalent lurther, the various 
plants, etc , comprised in V&gbhata s materia 
modica are identified so far as possible Wo await 
with interest the completion of the work 

Aristotle 

Parts of Animals , with an English translation by 
Dr A L Pock , Movement of Animals , Progression 
of Animals , with an English translation by Prof 
E b lorstcr (Loeb Classical Library, No 323 ) 
Pp v + 650 (London William Heinemann, Ltd , 
Cambridge, Mass , Harvard University Press, 1937 ) 
10« net 

H EKE is the Greek text, faced by excellent 
translations, of the tliree works of Aristotle 
of most interest to students in animal physiology, 
namely. Ports of Anmials , Movement of Animals 
and Progression of Animals Dr Marshall s 
Foreword” sets the right key for the reader, namely, 
composition leading to function, first tissues con 
solidatod mto organs Aristotle is altogether charm 
ing , his method is that of science— and students 
and the dilettanti, who read, will be delighted The 
food of plants ‘ is already concocted before it enters 
them, and m return for it they yield their fruit and 
seeds" Homs on the head offer the least possible 
hindrance to the movements of the body m general 
“The Progression of Animals is quite a basal 
treatise for research, so popular to day, on the 
Bwimmmg and other movements of animals 
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The Sturge (Collection 

an Illustrated Selection of Foreign Stone Implements 
bequeathed m 1919 by William Allen Sturge By 
Reginald A Smith Pp viii + 131 +platosl2 16 
(London British Museum, 1937 ) 21« not 

T his volume, dealing with stone implements from 
foreign sites, completes tho publication by the 
British Museum of the Sturge Bequest, the vast 
collection of stono implements bequeathed to the 
nation by Dr Allen Sturge, who dieil on March 27, 
1919 1 ho first volume by Mr Reginald Smith dealt 
with implements from sites in Britain , and in tho 
volume now issued the same authority has selected 
a representative sample of the remaining implements 
Of these the greater number come from I ranee, but 
other sites represented are in the various countries 
of Eurojie Asia Mmor Egypt Africa north, oast 
west and south, Palestine, India, tho Far East und 
Australia Tho American section is regarded as 
ethnographical, and has been oinittod 

As tho basis of u Mientihc investigation, the col 
lection suffers, accortling to tho modern orientation 
of archjHilogical stiulies, from lack of adequate 
documentation , but as a whole the assemblage of 
HO vast a collection of specimens representative m 
type, 18 m itself of immense v aliie Its use is facilitated 
by tho succinct but adinirablo explanatory para 
graphs which Mr Smith has prefixed to the de 
Hcriptive notes on each group of specimens selected 
for illustration, these being arranged under sites on 
a geographical basis of distribution, taking Britam as 
Its starting point The references to the more 
important literary sources for each site arc in 
valuable as an ende inemoxre, as well as a guide 
An alphabetical list of sites represented m the 
collection also serves ns on index 


Qualitative Inorganic Analysis 

By A J Berry Pp viii + 147 (Cambridge At tho 
University Press, 1938 ) 6« 

P erhaps the mam featuros of this book which 
distinguish It from many other excellent text 
books on qualitative analysis are (1) tho inclusion of 
several so called rare elements (such as thallium, 
zircomura, vanadium and lithium) which are now 
less expensive and are also of scientific and technical 
interest, and (2) the inclusion of many modem 
reagents (particularly organic compounds) m the 
desoriptions of the reactions of tho radicals 

After a short but commendably i lear and instruc 
tive theoretical introduction, the book deals fully 
with the reactions of the metals in the order of the 
usual groups, with the reactions of acid radicals, with 
the systematic analysis of tho metals, and with tho 
examination for acid radicals The author does not 
approve of the use of analytical tables, so he omits 
them , many teachers will wish that they had been 
included Tho directions for group separations are, 
however, quite clear, and the disadvantages of 
tunung over pages and getting more of the book 
stained by reagents may be outweighed by some 
advantages which are not very clear to the 
reviewer 
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Antarctica and Glacial Ages 

By Prof. E. W. MacBride, F.R.S. 


nr'HE effects and causes of glacial ages have 
been discussed from many points of view — 
'observational and theoretical — and the meteoro- 
logical aspects of the problem were very clearly 
presented by Sir (loorge Simpson in his Royal 
Institution discourse publisheil as a Supplement 
to Nature of April 2 What is said in the present 
article may be regarded as complementary to Sir 
(Icorgo’s survey of the subject, the point of view 
bemg that of a zoologist and palaiontologisl 
instead of meteorologist or astronomer In the 
collection of the facts embodied m the article, I 
have had the advantage of help generously afforded 
me by Dr Stephenson, geologist attached to the 
Graham Land Expedition, and by Prof W W 
Watts 

If wo desire to know what a glacial age was 
really like, the obvious course is to study a part 
of the world where such an age is still in existence 
Greenland and Antarctica are two such regions, 
but Antarctica is preferable to Greenland because 
it 18 of contmontal size Antarctica is roughly 
circular m outline and has a diameter of 3,000 
miles Its area thus works out at about 7,000,000 
square miles The maximum height of the con- 
tinent is 3,168 metres or about 10,000 feet This 
IS situated about 200 miles north of the south 
pole 

The whole contment is covered with a huge 
ice-sheet through which only the highest peaks 
protrude as two volcanic cones, Mounts Erebus 
and Terror The part so far principally studied 
18 that directly south of South America, m which 
lies the mlet known as the Ross Sea The length 
of the ice-sheet known as the Boardmore Glacier 
flowmg into the Ross Sea is about two hundred 
miles, but it joins the great barrier ice-shelf which 
extends several hundred miles farther out to sea 
and from the outer e<lge of which great tabular ice- 
bergs are constantly bemg cut off If wo add the 
breadth of the ice-shelf to the length of the Beard- 
more Glacier, we arrive at a total extent of ice-fiow 
of about five hundred miles, and this is considerably 
longer than any glacier the existence of which we 
have evidence m the Pleistocene Glacial Age 
From the evidence of erratics carried on the 
glacier. Dr Stephenson has been able to make a 
rough guess as to the nature of the geological forma- 
tions buned beneath it. Rocks of the Gondwana 
age, with coal-seams carrying charaotenstio 


fern plants, are present the Gondwana age 
18 usually described as Permo-Carboniferous 
Beneath it are folded schists of the Pre-Cambrian 
or Huronian ago 

Now, rocks of Gondwana age with the same 
characteristic fossil plants are foimd also m the 
Deccan of India, in South Africa, and South 
America , and it is evident that all four areas 
formcil parts of a southern continent for which 
the name of Gondwanaland has been adopted. 
It 18 dear that this eontinent during the early 
part of the Gomlwana ago enjoyed a mild climato 
and hence must have been situated a considerable 
distance from the polo , but later it imderwcnt a 
severe glaciation known as the Gondwana ice-age. 
Antarctica, however, which formed part of this 
continent, entirely escaped this glaciation We 
conclude, therefore, that durmg this period the 
contment must have drifted across the south polo 
but that Antarctica, which formed part of its 
northern edge, escaped this glaciation. The drift 
then must have originated to the south of Australia, 
and as Australia itself formed part of Gondwana- 
land, the drift must ha\ e begun after the breaking 
off of Australia from the rest 

The point which we wish to emphasize is that 
this -the greatest ice-age of which wo have 
evidence — was not due to the chillmg of the 
atmosphere or of the sea but solely to the high 
latitudes mto which Gondwanaland dnfted Ixmg 
ago Tyndall pointed out that to describe a glacial 
age as an age of cold wiw an entire misconception , 
for, he said, if wo calculated the energy necessary 
to evaporate the enormous masses of ice embodied 
111 the ice-sheots from the sea we should describe 
a glacial age as a penod ol greater heat — not cold 
What makes a glacial ice-sheet is the condition 
that m some part of the earth more snow should 
fall m wmter than can be melted m the followuig 
summer For this conditioii to be fulfilled not 
only must there be intense local wmter cold but 
also an abundant supply of atmospheric moisture. 
These conditions can be well studied m Canada 
m which 1 had the good fortune to live for twelve 
years Tn Montreal the average winter snowfall 
was SIX feet on the level . drifts up to depths of 
fourteen feet were common It was an ordinary 
experience to travel on ski or Indian snowshoes 
over the tops of buried fences. The ground under 
this snow-sheet was practically unfrozen. In 
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oontraet to Montreal the snowfall at Winnipeg was 
less than a foot and the ground beneath was 
frozen to a great depth and to this oiroumstance 
Winnipeg owed its magnificent wheat crops As 
the sprmg began the surface layer of the soil 
melted and the wheat grams pushed theur radicles 
mto this layer As the sun grew stronger the wheat 
roots grew longer and everywhere they encountered 
a reserve of water m the freshly melted ice of the 
soil 

How narrow was the margm which separated 
hiastom Canada from the inception of a new ice age 
may be gathered by the followmg observations 
which wore made by me Durmg the whole of 
one August the back gardens of many Montreal 
houses were encumbered by vast masses of un 
melted snow Now the first snow of the wmter is 
exjieoted on November 1 and considerably before 
that period there are hard groimd frosts at night 
Even m September nights frosts occur so that if 
m this particular autumn these frosts had been a 
httle more contmuous a considerable portion of 
the August snow drifts would have survived mto 
the wmter and thus the formation of a now ico 
sheet would have been begun 

Up to about 1880 the Pleistocene glacial age 
was the only one of which we had any geological 
evidence When at last the conviction was forced 
on geologists that there had been a severe ice age 
m Permo Carboniferous limes the usual result 
followed there was a wild scamper on the part of 
enthusiastic pioneers to find ice ages m all periods 
of the world s history Such ages were discovered 
m Cambrian Ordovician Silurian Jurassic and 
Cretaceous tunes and a fearful moss was made 
of glacial chronology The pioneers always forgot 
that the ultimate cause of ice ages was not the 
chilling of the atmosphere but greater evaporation 
from the sea As the movement of an loe sheet 
produces a mixture of thick clay with large stones 
which easily becomes a conglomerate with lapse 
of tune it was easy to suggest a glacial origm for 
all the conglomerates which recur m the stratified 
senes If however glacial ages are due to the 
drift of land mto high latitudes then this drift must 
be somehow the result of the rotation of the earth 
and must follow an orderly course we cannot at 
will ferry lands over sea and back agam m order 
to satisfy oiur theones 

There seems however to be a consensus of 
geological opinion that there was a Pre Cambrian 
ice age The best evidence for this m fact the 
only mdubitable evidence is found m Canada In 
the Temiskammg region of Northern Ontano 
where the Huronian strata have been exploited 
for the world famous silver mmes of Cobalt a 
conglomerate with large boulders has been found 
But these boulders when extracted from the 
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mother rock are found to have smooth surfaces 
marked by parallel stn® exactly like those found 
on boulders m the Pleistocene boulder clay or for 
that matter m the morames of recent glaciers 
Their glacial ongm is therefore definitely proved 
Other records of Huronian strata from other 
parts of Canada showmg evidence of ice action 
vre almost certainly fragments of the same 
deposit 

That there has been a northerly drift of secondary 
rocks smeo Permian tunes is shown by Old and 
New Red Sandstone beds ot Europe and eastern 
Canada The red colour of these sandstones is 
due to grams of latente but latente is a degrade 
tion product of granite and is only found in 
tropical regions At the present day its formation 
18 gomg on amongst the granite hills of Nigeria 

Whilst the Gondwana ice age was ragmg m the 
south contemporary beds m Spitsbergen show 
evidence of a warm tropical climate Ihore are 
beds of coal with fossil plants showmg evidence 
of a nch tropical flora 

We have seen that drift mto high latitudes 
affords a complete explanation of all glacial 
phenomena previous to the Pleistocene When 
however we approach the consideration of the 
pleistocene glacial age we find that this explana 
tion IS no longer applicable The Pleistocene 
glacial deposits are represented both in the 
northern and the southern hemispheres and were 
therefore contemporaneous all over the world 
Further m the Pleistocene glacial ages alone do 
we find evidence of long oontmued mterruptions 
of glacial activity Durmg these mterruptions 
stratified beds were laid down oontammg plants 
bones and shells beanng testimony to a compara 
tively mild climate There seem to have been at 
least four periods of mtense cold separated by 
milder inter glacial periods The cold periods were 
named by Penck the Gunz the Mmdel the Reiss 
and the Wurm The most mteresting thmg about 
these penods is that the bones and tools of the 
oldest mdubitably human race are found m the 
mterglacial mterval between the Wurm and the 
Reiss penods 

Since the Pleistocene ice penod was world wide 
its cause must be sought outside the south m the 
sun If as we have already stated the primary 
cause of these periods is an mcrease m evaporation 
from the sea there must have been mcreased 
radiation from the sun Now some of the irregu 
larly recurrent phenomena of the sun are sun 
spots These are solar cyclones of enormous 
dimensions and are associate with mtense radia 
tion They are connected with the well known 
magnetic storms and with displays of aurora 
borealis If then durmg a period extendmg over 
several million years there were frequently repeated 
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increases in solar radiation, we should have 
increases m evaporation from the sea and con- 
sequent increases m precipitation in the colder 
regions of the earth The interglacial periods would 
be associated with few sunspots and reduced 
evaporation and precipitation During them 
the glaciers would gradually shnnk, exposing great 
masses of boulder clay which would be washed 
away by the melting ice and deposited as thin 
^bands of sand and clay elsewhere Visitors to 
Switzerland who have noted the milk-white 
appearance of the Upper Rhone during the 
summer months will need no further reminder of 
the nature of the water issuing from the foot of 
a ineltmg glacier 

(j'oleman, in his book ( Tee Ages”), mentions the 
continental drift theory but withholds his assent 
on the ground of the colossal forces necessarily 
assumed, which he holds to be incredible But, as 
Sir Thomas Holland has pouited out, there is no 
possible escape from the conclusion that the tear- 
ing asunder of primitive contments and their 
driftmg apart really did take place Actually 
flreenland has boon caught in the very act of 
drifting A Danish observer, Oersteil, has measureil 
•the change in longitude of a station m the extreme 
south of (irreonland between the years 1922 and 
1932 The amoimt detonnmed was <>00 feet, that 
IS, CrO feet a year If we calculate back 1()0,000 
years, we find that (Greenland must have then been 
lymg close to Norway Now from observations 
on the annual layers of silt deposited every summer 
by the streams fed by the melting ice, it has been 
ascertained that it is about 13.(KX) years smee an 
ice-sheet covered the whole of Sweden The great 
Wurmian glaciation may have lasted 100,000 yeais 
to judge from the enormous extent of the boulder 
clay which it protluced On the west coast of 
Wales the clay and boulders c,arried by this ice- 
sheet which had crossed the Irish Sea were piled 
up to a depth of 200 feet A period of 120,000 


years would carry us back mto the mterglacial 
period between the Reiss and the Wurm glacia- 
tions — the time indeed when Neanderthal man 
flourished 

When the exposed boulder clay became dried 
out it broke up into dust, and this under the name 
of ‘loess’ was blown about by the wind In 
central China tins loess is piled up to a depth of 
hundreds of feet A similar degradation of soil 
mto dust is taking place m North America 

We must conclude with a few words about the 
bcarmg of these climatic changes on evolution. 
What changes the Pre-Cambnan ice-cpoch pro- 
duced in life we do not know, but the researches 
of Prof D M S Watson and Dr R Broom on 
mammals prove that the growth of cold-blooded 
reptiles mto warm-blooded m imnials began directly 
after the Gondwana ice-age Dunng the Miocene 
epoch a contmuous forest stretched across the Old 
World from the shores of Prance to the coast of 
Chma Bones and skulls show that this forest was 
inhabited by the higher apes, the direct precursors 
of man , but m Pliocene times a nortlu rn dnft of 
the old Africa and the Deccan of India began 
which, mi pinging on the tableland of central Asia, 
raised up the enormous barriers of the Himalayas 
and associatetl mountams and m Europe the 
Alpine chain 

Thus the ipe population was cut into a northern 
and a southern group the latter contmued to 
fiiiil its living m the forest, where remnants of it 
persist as the chimpanzees, gorillas, orangs and 
gibbons of to-day The northern group, however, 
had to face a more sev'ere climate, the first beginning, 
m fact, of the Pleistocene ice-ago The forest gave 
way to steppe and the apes had to change their 
habits to hunting on the ground, and prunihve 
huntmg man was bom 

Thus there woidd be much truth m the epigram . 
the Gondwana ice-age prodiu ed the w arm-blooded 
mammals, the Plertocone u e-age produced man. 


The Organization of Knowledge 


' I 'HE unprecedented progress of science and its 
applications dunng the last hundred years 
has given rise to a flood of literature, the magnitude 
of which has dulled our senserf mto a sort of 
acquiescence About two thousand new volumes 
on scientific subjects are issued annually by 
British publishers, whde the number of scientific 
papers published in a year throughout the world 
has been estimated to amount to three quarters 
of a million. A century ago, a scientific worker was 


expected and able to digest for himself practically 
the whole of the original literature of his subject. 
To-day it is with difficulty that he can keep abreast 
of a particular part of it, even with the aid of a 
new typo of abstract’ng and indexmg literature, 
which has been evolved specially for this purpose. 
If ho would seek to know what discoveries, which 
might be useful to him, have been recorded in 
other branches of his own and different sciences, 
he must depend entirely upon such services 
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Tho need for the evolution of this new kind of 
library axde memoire is now universally recognized 
Indeed, a terrifying sense of insufficient mental 
material is beginnmg to dawn upon the mmds of 
a few individuals, particularly of those whose 
special mterost lies m tho domam of the applies 
tions of science to the benefit of mankmd For that 
IS not knowledge which we do not know where to 
find Nevertheless the present deficiencies and lack 
of organization m this new research service seem 
in danger of bemg overlooked, and tho necessity 
of assembhng and perfeotmg this mechanism of 
knowledge is not realized, although, perhaps, as 
much as fifty per cent of modem technical research 
could be saved if complete information as to 
recorded data could be made available 

We need to reahze, as Mr Maynard Ke 3 me 8 has 
expressed it, that we do not even know what is 
to be known”, and straightway to sot about m 
earnest to organize a master key to the vast store 
house of recorded information This is not a 
question of merely makmg bibliographies, but of 
providmg a complete bibliographical service, so 
that anyone can ascortam immediately exactly 
what information has been recorded on every new 
question as it arises 

It was for the purpose of the solution of this 
important problem that tho International Institute 
of Bibliography was founded by an mtemational 
conference m Brussels m 1896 To this end the 
Institute has worked for more than forty years 
The data ooncermng tho problem have been 
ascertamod, prmciplos have been evolved, much 
progress has been made progress which increases 
year by year National sections of the Institute 
have been founded m many countries The Institute 
has sought, with growmg success, to link together 
all those both institutions and mdividuals whoso 
mterest lies m tho collection classification and 
dissemmation of information Last year at a 
World Congress on Documentation, held m Pans 
by mvitation of the French Government, and 
attended by representatives of thirty Governments 
and forty mtemational organizations, the Institute 
was recognized unammously as the controUmg 
mtemational bibhographical organization, its feder- 
ative character being expressed m the decision to 
change its name to International Federation for 
Documentation 

At this meeting it was decided to hold m 
England the Focbtebnth iNTjBBWATiONAL Cok- 
FKBBNOB OF THB IntBENATIONAL FbDBBATION FOE 
Dooumbmtation 

The Bntish Government has extended its patron- 
age, and Sir William Bragg, president of the Boyal 
Society, has accepted the presidency The chair- 
man of the organizmg committee is Dr S C 
Bradford The Conference will be held at Lady 
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Margaret Hall , Oxford , on September 21-26, followed 
by final sessions at the Science Museum, South 
Kensmgton, S W 7, on September 26 Advantage 
of the meetmg bemg in England has been taken 
to mcludc ]omt sessions with the annual conference 
of the Association of Special Libraries and Informs 
tion Bureaux Emmont representatives of every 
branch of mtellectual activity have given their 
support to the Conference Papers will be read by 
leadmg authorities from many countries Successful 
as has been the work of tho International Fodera 
tion m the past, it has tended rather to confine 
itself to makmg more easily available the hteraturo 
relative to the natural sciences and their applica 
tions Opportunity will be taken of the forth 
coming Conference to endeavour to secure greater 
collaboration with bibhographers m other fields 
such as those of history archive work and 
economics Special attention to these subjects will 
be given m the papers to bo read 

Among tho hundred or more papers which 
have been offered to the Conference we 
notice the followmg Grundsatzliches zur Frage 
der Vcremheitlichung nnd Nornnmg auf dem 
Gebiete des chomischen Referatenwesens, by Dr 
Maximihan Pfluoke, chief editor of tho Chfmtachea 
ZentralblaU , Bibliographical tools from the user’s 
pomt of view, by Dr J Holmstrom , Le travail 
bibbographique mtemationale dans les domames 
des 6tudes histonques, by P Carron, director of 
tho Archives do France , Archives m their relation 
to other forms of documentation, by Hilary 
Jenkinson, secretary of tho Public Records Office , 
On the present state of documentation m Switzer 
land by W Jamcki, past president of the Swiss 
National Section of the International Federation 
for Documentation , and Tho current German 
situation m tho field of practical documentation 
by Dr A Predeek, chief librarian of the Technisohe 
Hochschule Borlm 

Tho titles of tho papers to be communicated, 
together with full information concemmg the 
Conference, are given m the prelimmary pro 
gramme, a copy of which can bo obtamed on 
application to the secretary. Miss M Qosset, 
Science Library, Science Museum, South Kensmg 
ton, S W 7 The programme mcludcs visits to 
some of the many mterestmg places m the neigh 
bourhood of Oxford, together with other social 
functions, such as receptions by the Vice Chancellor 
and the Mayor, and a Government banquet m the 
beautiful hall of Christ Church 

All who appreciate the vital importance of the 
organization of mforraation will realize that the 
visit of this Conference to England provides a 
special opportimity of assistmg m the discussion 
and development of a service which feeds the roots 
of mtellectual progress 
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Whales and Whaling 

International Conference 


T TNTIL some ten years ago, modern whaling 
was conducted almost entirely from land 
stations, and the most important centres of the 
industry were m British territorial waters where 
suitable regulations could be enforcetl The de- 
velopment of the modem factory ship led to a 
great expansion of the industry in the form of 
unrestricted whaling on the high seas, and the 
operations extended over a vast area m the 
Antarctic The Govomincnts of tliose nations 
most interested m whaling realized that unlimited 
hunting must eventually cause depletion of the 
stock and the collapse of the industry An Inter- 
national Conference was therefore held in June 
1937, and an agreement was signed by representa- 
tives of the Union of South Africa, the Uiuted 
States of America, the Argentine, Australia, 
Germany, the Uniteil Kingdom, the Irish Free 
State, Now Zealand and Norway By the terms 
of this agreement, measures were taken tor the 
restriction of whaling, including the imposition of 
a minimum size hmit for various species, the 
limitation of the Antarctic whaling season to three 
months, and, with minor reservations, the pro- 
hibition of pelagic whaling north of 40 ' S 

In accordance with the recommendations of last 
year’s Conference, a second Conference was held 
on June 14-24 last. The purpose of this Con- 
ference was to mvite the adherence of other coun- 
tries which had not yet acceded to the previous 
convention, to oxamme the results of the new 
regulations and to consider what further measiiros 
might be applied The foUowmg Governments sent 
delegates ; Union of South Africa, United States 
of America, Argentine, Australia, Canada, Den- 
mark, Eire, France, Germany, Umtod Kmgdom, 
Japan, New Zealand and Norway An observer 
also attended on behalf of the Portuguese Govern- 
ment, and the mterests of Newfoundland wore 
watched by the United Kingdom delegation 
The Conference noted that although the pro- 
visions of the 1937 agreement had limited the 
scope of Antarctic whaling, it had not succeeded 
m chocking the number of whales killed Indeed 
it appears that the number of whales taken m 
the 1937-38 season was appro'ximately 44,000, 
which 18 about 10,000 m excess of the figures for 
the previous season This is partly attributable 
perhaps to the high price of whale oil last year. 
Had it not been for the agreement of 1937, a still 
larger number of whales would no doubt have been 
taken. 


The new measures agreed to m this year’s 
Conference are embodied m a protocol which 
amends the existmg agrooment, and the discussions 
and recomiiieiidations of the Conference are re- 
ported upon m a final Act The followmg are 
among the articles in the protocol 

Factory ships are prohibited from takmg Hump- 
back whales anywhere south of 40“ S for a period 
of a year There is evidence that the stock of 
Humpbacks stands ui oven greater danger than 
that of Blue whales, and the Conference considered 
a proposal for the world-wide protection of this 
species for a year Agreement to this could not 
bo reached, since many land stations are largely 
dependent on Humpbacks Protection in .Ant- 
arctic waters, however, is expected to save large 
numbers 

Pelagic whaling is now totally prohibited m 
tho Pacific sector of the Antarctic, south ot 40’ S. 
and between 70" W and 160° W This apphes m 
tho first instance for a period of two years Although 
whaling has not so far spread to these waters, it 
IS known Hiat the number of whales there is 
sufficient to be worth protecting Practical diffi- 
culties militate agamst tho imposition of such a 
sanctuary m the cstabhshed whaling grounds, but 
the new measure may at least act as a chock on 
future expansion 

The open season of three monihs m the Antarctic 
remains unchanged, as do the minimum size limits 
for the various species, but small concessions m 
size limits have been made for land stations where 
the whale meat is used as food for local con- 
sumption 

Tho other artulcs of the protocol mclude a 
clearer dofimtion of a land station (a pomt which 
provoked much discusiion over the status of 
factory ships working m torntonal waters) and 
mmor amendments to some articles in the principal 
agreement 

The Conference considered a resolution of the 
Wbalmg Committee of the International Council 
for the Exploration of tho Sea m the followmg 
terms “The Committee, viewing with alarm the 
evident deohne of tho stock of Blue whales, is ot 
opinion that nothmg less than limitation of the 
total amount of whale oil which may be taken m 
any whalmg season can be effective in preserving 
the stock of the whales from bemg reduced to the 
level at which it can no longer be the object of 
economic exploitation’’ It was felt, however, that 
at the present stage it would be impossibLe to 
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reach agreement to such a measure which would 
involve fixing a global quota each year and 
arrangmg to cease all whaling when the quota was 
reached 

Proposals for limiting the number of catchers 
attached to each expedition and for limiting the 
oil production of each factory ship were also 
abandoned on account of the difficulty of appor 
tioning such restnctions equitably among the 
various expeditions 

It will bo seen thin that the new measures 
agreed upon do not go very far but the first 
object of the Conference which was to secure the 
prolongation of the existing agreement and the 
adhesion of additional Governments has been 
achieved The pnncipal agreement has been 
ratified by the Governments of Eire Germany 
Norway New Zealand Umted Kingdom and 
United States of America whilst Canada and 
Mexico have since acceded to it The Argentme 
IS enforemg the pnncipal agreement by executive 
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decree and formal ratification is only a matter 
of time It IS understood that ratification by 
Austraha and South Africa has been delayed only 
by constitutional difficulties and the accession of 
France and Denmark is expected to follow The 
Japanese delegation mformed the Conference that 
its Government was prepared to take steps to 
accede after the mterval of a year and to observe 
the prmciples of the agreement as nearly as possible 
in the meantime This undertaking of the Japanese 
IS regarded as of great importance smeo that 
nation is now ojierating on a large and mcreasing 
scale in the Antarctic 

In the final Act it is recommended among other 
things that the Governments and the whalmg 
enterprises concerned should do their best to 
encourage the development of whale marking as 
practised by the Discovery Committee 

The question of holdmg a future conference is 
recommendeil for consideration m the light of 
developments NAM 


Obituary Notices 


Dr W W Campbell For Mem RS 

B y the death n J me 14 of W W Campbell 
following that of G L Hale American science 
has suffered the I ss c f another astronomer who was 
also a foreign member f the Royal booiety 
William Wallace Campbell was bom and bred on a 
farm m Ohio the date f his birth being 1862 Ho 
graduated m the University of Michigan in 1886 and 
U e soundness of the academic tra ning which lie hod 
then received is siifiioiently attested by the nature of 
his later career A year or two were tl on spent as pro 
feasor of mathematics m the University of Color^o 
after which he returned to the University of Mich gon 
os instructor m astronomy In 1891 Campbell joined 
the Lick Observatory os astronomer Tho rest of 
his active life was connected for forty years with that 
institution and with tho University of California 
Retirement came m 1930 and before his death he 
had made his home m San Francisco 

Ccunpbell became acting director of the Observatory 
on the death of Keoler and the appomtment was 
definitely confirmed m tho following yeeu (1901) He 
had in an emment degree that combination of qualities 
which 18 necessary for success m the head of a great 
observatory m an isolated situation and m this 
capacity he had the valuable support of his wife 
Flizabeth Ballard Thompson whom he married in 
1892 There were throe sons of this mamage all 
surviving Ho was also fortunate m finding a problem 
peotiharly adapted to hia powers Keeler before 
turning to his olossical researohes on the nebulse had 
pushed the study of the radial velocity of the brightest 
ston as far as was practicable by visual means 


Further progroBs requ n d tho introduotion of photo 
graphic methods Tho circumstances on Mount 
Hamilton were exceptionally favourable but the 
teclm cal problems involved m avoiding tho offeots 
of flexure and maintaining uniform temperaturo had 
to bo solve 1 by riginal dev ces Campbell dovelojxjd 
groat sk 11 n deal ng with the optical and mechanical 
problems thus presented and m the M lls spectre 
graph he achieved a clissical design Ch efly by this 
mstnimont m conjunoti n with the L ok refractor 
tho radial velocities of all tho brighter stars with n 
tho reach of tho Observatory were detormmed with 
high accuracy in the course of a few years lo com 
plote this new chapter in astronomy by extending the 
work to the whole sky an expedition was equipped 
and established at Santiago m Chile The effectiveness 
of this branch from its beginning at first under the 
leadership of Mr W H Wright is a proof that tho 
success of Campbell s plana was by no means de 
pendent on the famous Lick telescope 

Tho Lick Observatory though it piosseeees a 
splendid equipment is generously maintamed as a 
department of the State university but it has no 
endowment For all the expenses of the branoh m 
Chile and the cost of additional instruments as the 
need arose Campbell had to roly largely on tho 
generosity of wealthy friends of the Observatory 
omong whom the late Mr D O Mills and Mr W H 
Crocker may be specially mentioned His conspicuous 
tact and persuasive qualities were clearly shown m 
gainmg this necessary financial support 

Eclipse expeditions occupied much of Campbell s 
tune and thought In edl he took part m seven 
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India (1898), Georgia (1900), Spam (lOOfl), Plmt 
Island (1908), Kiev (1914), Washington (1918) and 
West Australia (1922), whore he obtained results con 
'hrming the theoretical value of the Einstein effect 
Apart from this, Campbell’s mam contribution was 
to the study of the flash speotnim by means of a 
spectrograph provided with a slit and moving plate, 
by which the height of the exciting elements in the 
reversing layer could bo accurately reiorded His 
preparations for an ocIijmo expedition were a model 
of organization 

« So 1 onspioiioiis wore these {xiwers of organization 
and admmistration that Campbell was pirsuadtd in 
1923 to become president of the University of Cali 
forma a position which ho retained imtil 1930 without 
giving up the control of the Lick Observatory 1 hose 
were years of notable expansion in the University, 
which IS now perhaps the largest in the world having 
more than 16,000 students rosidi nt at Borkoley and 
a total enrolmint with other local centres exceeding 
24,000 After retireimnt from tin Ihiiversity and 
from the direction of the Observatoij m 1930 
Campbell become president of the National Academy 
of Silences (1031 36) 

Campbell s astronoinii al writings will bo found for 
the most part m the publications of the Lick Obsi i v a 
tory His KJemonts of Practical Astronomy (1899) is 
an unjiritentioiis work, which many students must 
have found useful His ‘ btollar Motions , which was 
published m 1913, brings together in an attractive 
form that part of astronomy to which his own 
researches hod mode so laigo and important a 
coni rihution 

In addition to ntiinerous academic honours, 
Lampboll received the gold medal of the Royal 
Astronomical Society m 1906, both the Lalande and 
the Janssen Medals from the Pans Academy of 
Sciences and the Bnico Modal in 1916 As president 
of the International Union of Astronomy in 1922 26, 
he presided over the Cambridge mooting of that body 
In the same year, 1926, he delivered the Halloy 
I o< tiiro at Oxford 

The opening years of the present century witnessed 
a notable expansion in the methods and outlook of 
astronomy In this development Campbell played 
an outstanding part His character was energetic and 
forceful, and his successful career can bo attributed 
to a perfect harmony between his considerable powers 
and the researches which the ciri umstances of the 
time led him to undertake An English fellow ui 
the Lick Observatory cannot fail to add a tribute 
to his unfailuig kmdness, and the pro< tical help which 
he was always ready to give His sense of duty was 
outstanding When, after recovering fn>m the serious 
illness which brought his services to the Umversity 
of California to an end, he became president of the 
National Academy of Sciences, he might have looked 
forward to an honourable pienod of comparative 
leisure at Washington But it was not to be The 
condition of national affairs led the Government to 
appeal to the Academy for help m a great variety 
of problems In dealing with these Campbell did not 
spare himself, with the result that these years of 
office, so far from bringing digmfied ease, were perhaps 


oven more strenuous than any in his busy life In 
him has passed away not only a great ostronomer 
whoso name will remain in the history of the science 
but also one who was no loss oonspioiioiiH m the 
public service of his country H C P 


Dr Alexander Galt 

Da Aij'VAndfr Galt whose death at the ago of 
eighty three years occurred on Juno 20, was appomted 
keeper of the TechnologKal Dtpartmont, the Royal 
Scottish Museum Edmbiirgh m 1901, the year in 
whieh the Department was foiuidod He graduated 
at the University of Glasgow whore ho was a Thomson 
(Ijord Kelvin) scholar ui physical science, and a 
Donaldson scholar m natural science Lor eight years 
he was official assistant to Lord Kelvin m Glasgow 
University Among his publications wore papers 
on physics and physical chemistry in the Proceedings 
and Transactions of the Royal Societies of London 
and Edinburgh He was oxtc nial Examiner m 
Lxperunental Physios for degrees in Arts and Science 
in the University of Edinburgh m 1910-14 

boon after the Royal Scottish Museum came under 
the control of the Scottish L ducation I'epartmont, 
the now post of keeper of the Department ol J c chno 
logy was offered to Dr Galt The inauguration of 
this Department was really a reversion to the original 
purpose of tho Museum founded m 1854 under the 
name of tho “Industrial Museum of Scotland ’ Dr 
Galt hud no previous experience of museum work, 
although lie hod the important qualihcations of a 
large educational expenenc i , a scientific training and 
a wide and mtunate Icnowlodgo of science and its 
application to uidustiy 

While tho work of oiganizing tho Deportment was 
one of exceptional dilTiculty, it offered great oppor 
tuiuties to Dr Galt s creative abilities After careful 
study of the problem it was decided to illustrate, by 
means of models and spicime ns tho great industries 
of general engineering i oal mining, and tho manu 
facturo of iron and stc 1 1 Other branches of science 
and industry v ere added late r and the scope of tho 
lollections was extended 

Under Dr Galt s jiorsonal supervision many very 
flno workuig models of enginot ring mming, and other 
interest were oonstructoil m tho Museum workshops, 
and added to tho growing c llections, which are to day 
of world wide repute 

Miss Edith Stoney 

The British Ledoration of University Women has 
suffered a groat loss in the death, on June 26, at the 
ago of sixty nino years, of Miss Edith btoney who, 
on the day of her death, had boon elected one of its 
vice presidents Edith Stoney was a member of a 
distinguished Irish family of scientifio workers , her 
father, an uncle and a brother all being fellows of 
the Royal Society, whilst her sister, Dr Florence 
Stoney, was one of the pioneers of X ray work m 
medicme 

Edith herself was a mathematical physicist As a 
student of Newnham (College m 1890-94 she took 
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both partB of tho Mathematical Tripos, being 
bracketed equal to the soventeenth wrangler in Part I 
She also had charge of the telescoxie at Nownham 
After leaving Cambridge she botamo head of the 
Physics Department in tho London (Royal Free 
Hospital) School of Medicine for Women, a post 
■which she resigned in 1916 to take up war work 
Sho joined the Scottish Women s Hospitals and 
served first in the Tent Hospital at Trojes where 
she put up and ran tho X ray Department, and after 
wards in Serbia, where the unit was ordered by the 
hrenfh authorities I>ater she became lecturer in 
physics at the Kings ColUgo for Household and 
Social Science 

Edith Stoncy travi lied considerably, and a visit 
to Australia convinced her of the need for visits from 
Groat Britain to tho Dominions Sho supported these 
views practically and generously by her gifts to the 
British Federation of University Women of research 
stiidentshipis in science to enable younger women 
gpraduates of the universities of Great Britain and 
Ireland, who were also members of the Federation, 
to go to these countries She was so pleased with 
tho SUCCORS of her first scholars m Australia and 
Now Zealand that this year sho gavo a sixth student 
ship, this time to be hold in South Africa, to which 
tho award was made at a meeting attended by 
Miss Stoney onh a week before she died The sub 
jocts of tho studentships awaidod mcludod biochem 
istry, zoology (insect parasites) and botany It is 
learned that m her will she bos left money to tho 
Moderation for tho continuanie of those Johnstone 
end Mlorenco Stoney Studentships Her associotion 
with tho Mederation has been a great stimulus and 
pleasure to her fellow members, who will bo deeply 
sensible of tho loss they have sustained in her death 

Prof. Rudolf Vondriiek 

By tho death of Prof B VondriUSok at Brno on 
Jime 12, Czechoslovakia has lost a distinguished 
chemist and technologist Vondr&6ek began his 
career as a research worker in pure and applied 
chemistry whilst completmg his studies under Prof 
VotoCek at Prague, with whom ho investigated the 
separation of certain reducing sugars by hydrazine 
Altogether he contributed about fifty ongioal papers 
to Central European periodicals and he was tho author 
of four text books 

After a period spent in the laboratories of industrial 
concerns and durmg which his researches related 
mainly to analytical methods, VondiAOek spent some 
time before and durmg the Great War os an examiner 
for the Austrian Patent Office m V lenna In December 
1018 he returned to Czechoslovakia to take up the 
appointment as professor of chemistry at tho Bmo 
Polytechnio, a poet he held imtil hia death During 
this time he was twice dean (1920-21 and 193()-31)smd 
he filled the oflBoe of rector during the session 1936-30 

His most important researches are connected with 
a study of the corrosion of metals and with the ohem 
istry and physics of fuel technology He mode careful 
mveetigations into the calonfio value of vanous fuels 
and directed attention to oertam anomalies in fhel 


analysis such w the variation m the estimated water 
content, an apparently greater loss being recorded 
at 100“ C than at 106“ C He noticed, too, a ‘time 
lag* m the absorption of moisture by coal 

Prof Vondr&5ek was an authority on the dostructiv e 
distillation of fuels at low temperature, for the expen 
mental study of which he used a hath of boiling 
sulphur Ho carried out analyses of the gases evolved 
by the Czechoslovak petroleum sprmgs at Gbely and 
succeeded in removing carbon monoxide and un 
saturated hydroiarbons from tho gas which is used 
locally for lighting and heating Fven his physico 
chemical researches had some bearing upon industrial 
technology Thus, almost his last work was a study 
of the binary systems of phenol with hydrocarbons 
He found among other things, that phenol is a 
suitable reagent for tho separation of hydrocarbon 
mixtures being preferable to such means as nitration 
or bromination 

Ho was a member of many continontal stientihi 
societies and was prominent in tho activities of the 
Masaryk Academy of Work G D 


Mr A W Shorter 

Wk rt grot to record the death of Mr A W Shorter, 
assistant keeper m tho Dopartme nt of Egyptian and 
Assyrian Antiqiiitios of the British Museum (Blooms 
bury), which took p)n<e on May 31 at tho age of 
thirty two j oars 

Alan Wynn Shorter wns tho son of Mr Wilfrid 
Wynn Shorter, and was iducated at St Paul s bchool 
and Queens College, Oxford whore ho graduoted m 
1928 Before taking his dt groe ho had for some time 
devoted himself to tho study of Egyptology and 
more especially to the study of tho religious beliefs 
and rituals of the ancient Egj ptians, as set forth m 
Tho Book of tho Di ad On leaving Oxford m 
1928 9 ho sjient a year workuig on the excavations 
of tho Egypt Exploration Society at fell el Amama , 
end on his return to England he secim d an appomt 
mont on the staff of tho British Museum Hero m 
the Department of Egyptian Antiijuities ho was able 
to continue his study of tho material culture, arts 
and religion of tho ancient Egyptian people Ho was 
the author of a number of popular books on these 
subjects, and also contributed to the publications of 
learned societies, specializing in the study of Egyptian 
papyri His pnncipal contribution to Egyptology is 
a ‘ Catalogue of Egyptian Religious Papyri in the 
British Museum” 

We regret to announce the following deaths 
Prof R M Bird, professor of orgamo chemistry 
in the University of Virginia, on Juno 4, aged seventy 
one years 

Dr B T Galloway, formerly pathologist m tho 
U S Bureau of Plant Industry, on June 13, aged 
seventy four years 

Sir Ckilm Mackenzie, formerly director of tho 
Australian Institute of Anatomy, aged sixty one years 
Mr H N Thompson, C M G , lately director of 
forests, Nigeria, on July 9 



No 3585 July 16, 1938 


105 


N A T U K It 


News and Views 


R. L. Hobson, C.B. 

Mb Robert J^ockhari Hobson, keejier of the 
Department of Oriental Antiquities anil plthnography 
pf the British Museum (Bloomsbury), will retire on 
July 20 Mr Hobson, who was educated at St 
John’s, Leatherhead, and Trinity College, Cam 
bridge, taking a first class in the Classical Tripos m 
1893, joined the staff of the British Musonrn in 1H97, 
when he was attached to the Department of British 
and Medieval Antiquities and Etlinography Special 
izmg m the study of ceramics, his early published 
work dealt with English pottery and porcelain, but 
lator ho directed his attention to the ceramics of the 
Far East, on which he became one of tho first 
authorities in (ireat Britam, especially in tho broader 
cultural aspects of the subject His ‘ Chinese Pottery 
and Porcelain” (1916) was followed by a number of 
volumes of both special and general inti rest, such as 
“Tho Wares of tho Ming Dynasty” (1923), * Tho Art 
of tho Chmeso Potter” (1923) and The Later 
Ceramic Wares of China" (1925), but his most 
considerable production was hm authoritative “Cata 
loguo of tho Eumorfopoiilos Collection” (1925-28) 
He was also tho author of the oflioial guide to tho 
collections of Far Eastern pottery in tho British 
Museum (1924) Mr Hobson became deputy keeper 
of his Department in 1921, and on its reorgani/ation 
some years later as the Department of Oriental 
Antiquities and Etlinography, was appointed keeper 
Ho received tho honour of C B m 1931 

Prof. R. V. Wheeler 

Prof B V Wheeler has been awarded tho 
Melohett Medal for the current year of tho Institute 
of PViel Prof Wheeler will give tho Molchett Lecture 
to tho Institute at 3 30 p m on October 1 3, ui tho 
meotmg room of tho Institution of Mechanical 
Engineers, Storey’s Cate, London, S W 1 Non 
members of the Institute who desire to be present 
at this meeting will bo welcome Prof Wheeler has 
been for many years professor of fuel technology in 
tho University of Sheflleld He is also tho director 
of the Safety m Minos Research Board Experimental 
Stations in Sheffield and Buxton Bom in 1883, ho 
was educated at Plymouth College, Plymouth, and 
Owens College, Manchester Ho is a Dalton scholar 
and fellow of the University of Manchester He is 
tho author or jomt author of many publications 
dealing with the constitution of coal, blast fumooe 
coke, coal minmg problems, scientific and teohnioal 
papers on coal combustion and flame, besides being 
jomt editor of Fuel »n Science and Practice. 

Pilgnm Trust Lectures 

In the annual report last year of the Royal Society, 
it was cumounoed that tho Pilgrim Trust had agreed 
to provide 280 gumeos a year for six years for an 


annual lecture to bo arningotl jointly by the Royal 
Societj and the U S National ActKlomy of Sciences, 
and to be delivered alternately iii London and 
Washington It is now announced that tho first 
Pilgi im 'I nist Lecture will bo delivered in Jjondon 
on Dcceinlier 8, and the Royal Soc lety has solot tod 
Dr Irving Langmuir, a direitor of tho Rescan h 
Isiboratory of tho General Electric Company, 
Schenectaily, as leitiiror The sicond lecture is to 
bo doliv ored on April 24 of next j ear and tho National 
Aiadoiny of bcitncos, to which falls the task of 
selecting an Englis> man as loL.turor, has chosen Sir 
William Bragg As Sir William omphasissod in 
rofoiriiig to the Lt< lures in liis presidential address 
to tho Ro>al bociity last Novcmljor, they present 
a unique opportunity lor direct interchange of thought 
by leading min of si lomo of tho two countnos, and 
the selection of Sir William to gi\ e the fir«t lecture 
m tho United States is both a well desoi vod compliment 
and a gi store siguif\ ing ajiprox al of the views whii h 
ho has expressed as to the fimctions of these lectures 

South African Protectorates and Transfer 

A DEPiTAiiov representing tho Uommittoo on 
Appliocl Anthi qiology of the Rojal ArithrojKilogical 
Institute has been leceived by Mr Malcolm Moo 
Donald, HM bocroiary of Stato for tho Dominions, 
in order to discuss tho question of tho consultation 
of nativo opmion with n ganl to tho transfer of the 
Teintorios to tho Union (,ovemment of South Africa 
I’ho deputation was introduced by 1s>rd Onslow, who 
(as reported m Man of July) referred to tho difficulty 
experienced bv the Joint Select Ooinmitti'e on 
(.loHor Liiion in East ^Vfrica m undorstaniiing tho 
point of view of nativo witnesses who appeared 
before it A variety of jxiints was discussed Both 
Prof B Malinowski and Dr ,ftlargaret Read, who 
have recently visited tho territories, were in a position 
to omphasuo tho deep interest taken by tho nativo 
population in this question I he latter indeed said 
that the subject was a malter of discussion so far 
north as Nyasnlond while judging from her own 
consultations of native opinion, she urged that tho 
traditionally recognized channels for ascertaining the 
opinion of tho tribes should bo utilized This matter 
was also stressed by tho Rev E W Smith, who 
pointed out that as regards the Basuto a recognized 
organ for tho expression of nativo opinion existed in 
tho National Council, adding that thoir land was tho 
matter on which they felt most doeplj Another 
matter of extreme importance which was mentioned 
by Dr Margaret Read was the care that should be 
token m the mterpretation into nativo language of 
terms referrmg to political institutions Mr. Mac- 
Donald assured the deputation that these points 
would be kept m mind m putting the issue before 
native opinion 
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Protection of the Aborigines of Austraka 

Thk scrios of throo artiolos by Dr Donald F 
Ihomson, rocitmg hia experiences among tho nlxiri 
gines of Arnhem Land which appeared m The 
1 tinea of July 6-7, will have been followed with closo 
attention by all who desiro a wnder application of 
Bciontifio methods in the approach to the problems 
arising o\it of the contacts ofWostem civilization and 
peoples of backward culture A preliminary account 
of Dr Thomson s work appeared earlier and was 
notid in Natukk of January 8(p 08) Dr Thomson, 
as he himself expresses it , was ‘loaned’ by tho University 
of Melbourne to tho Government of tho toinmon 
wialth of Austialia to visit, establish friendly rela 
tions, and moke an anthropological survey of tho 
native tribes, who had been responsible for unrest 
and trouble m Arnhem I^and m 1933 His expedition 
as 18 now well known and os he records, was com 
pletoly successful in getting mlo touch with tribes 
reputed unapproachable, and as a result of his 
investigations lasting o\er the two years 1935 37, he 
was able to present to the Icderal Government a 
report in which he, as an anthropologist, suggested 
certain mcasuros to be taken if this interesting and 
m their way, attractive people were to be saved from 
degradation and extinction I hat extinction is their 
inevitable fate, unless immediate stops for their 
protection are akin, is patent from Dr Thomsons 
alarming discovery that the luiinber of aliongines in 
those tribes has fallen lower by far than wae thought 
Further, ho was able to point to tho grave mjur> 
which IS bemg mflicted on the abongines by well 
moaning but mistaken philanthropy A people who 
had established an equilibrium m tho technique of 
existence m a country of difficult conditions are 
abandoning their traditional mode of life to obtain 
tho inadequate lienefits of a weekly ration and a few 
of tho cast off rags of civilization, to their irretrievablo 
detriment 

Dk Thomson suggeets as tho immediate need of 
the situation tho complete segregation of tho abon 
ginos on an inviolable reserve The aboriginal reserves 
are in theory already ‘out of bounds’ for the white 
population, but in practice this has not been oliserved 
Ho IS also of tho opmion that control of all aborigmes 
should bo banded over by the State Governments to 
the smglo control of the Federal Government Dr 
’Thomson was able recently to oxplam his suggestions 
in fuller detail than was possible m The Times before 
the Committee on Applied Anthropology of the 
Royal Anthropological Institute (as reported m Man 
of July) After analysing the causes of depopulation 
and alluding to the failure of missionary ^ort to 
turn the tnbesmen mto gardeners, ho went on to 
suggest that the policy of complete segregation 
sliould be supplemented by a legal code adapted to 
native conceptions, the creation of a special native 
affairs service staffed by anthropologists, working as 
mobile patrols, and additional medical service 
Further, that the system of segregation should be 
mamtamed until a constructive development polK^ 
has been worked out for those abongmes who are 
already detnbalized 
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An Expedition to North Rona 
A SMALL expoilition left the Summer Isles bv 
Fishery Cruiser Vigilant for North Rona on July 11 
Dr and Mrs F Fraser Darling of Tanera expect to 
spend SIX months study mg the social behaviour and 
environmental influences on behaviour of the Atlantic 
or Grey seal, Haltehcerus gryphna Dr Fraser Darling 
has already published researches on the social life 
foimd m the red deer and m several species of birds 
His work on the Grey seal began with a four months 
expedition to the Treshnish Isles m 1937 The 
greganousnees appiareiit m these seals is of patriarchal 
typo and entirely different from the matriarchy of 
the deer herds and tho cemmimities of pairs which 
constitute breeding flocks of birds Dr Fraser 
Darlings expedition is a private venture, but the 
cost IS being defrayed in part by a fellowship from 
tho Carnegie Trust and grants m aid from tho Royal 
Society, the British Association, tho Institute for the 
Study of Animal Behaviour and the Challengei 
Society The Fishery Board for Scotland has co 
operated generously in the all important matter of 
transport North Kona bos fifty miles north east of 
the Butt of Lewis and is a rock bound islot of less 
than half a sijuaro mile m area The Atlantic seal 
repairs there to breed in largo numberB from boptom 
her to November, and the island is also one of tho 
few brooding places of that interestmg nocturnal 
bird, Leach s fork tailed petrel 

Engmeers and Internabonal Affairs 
In his address to tho North East Coast Institution 
of Engineers and Shipbuilders, when he received the 
diploma of honorary fellowship of the Institution on 
Tune 24, Rear Admiral O H Rock, of the Con 
structive Branch of the United States Navy, made 
special reference to the education of engineers and 
tho participation of engineering organizations in 
mtemational affairs In educational circles m the 
United States, there has been an astonishmg increase 
m the interest in such matters All tho leading 
nations, he said, are exporters and importers of 
education in its various forms 'There are about 
8,600 foreign students m the colleges and universities 
in tho United States and an oven larger number of 
American students are studying abroad In the 
academic year 1936 37, 204 American professors 
were either studying or teaching m foreign univer 
sities, while at the same time in American colleges 
and universities there were 176 foreign professors 
No professions aro more oonoomed with mtemational 
activities than those of shipbuildmg and ship opera 
tion, and he suggested that institutions such as the 
North East Coast Institution should lend encourage 
ment to tho improvement m tho education of naval 
architoots and manne engmeers, encourage suocessful 
professional men to assist actively m teaching, make 
more suitable eurangements for ensuring young , 
engmeers more reasonable opportunity for employ 
ment, and arrange lor a more general exchange of 
students between Great Bntam and the Umted 
States Admiral Rock recalled that ho received a 
part of his education in 1890-92 at the University of 
Glasgow, and he was then sometimes bewildered by 
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loading articles m the Qlaagow Herald whu h c nticirod 
the enrolment of foreign students in naval arehi 
tecture and marine engineering Intematiunal oo 
operation, however, ho considers, offers more of 
gam than of loss, m fact, gam for all with loss to 
none 

The 2^ppehn Centenary 

By the issue of cominein<irativo stamps tho 
openmg of a museum at FnodrKhshafon and in 
.other ways, Germany has been paying liomago to 
tho memory of Count lerdmand Zi ppehn of airship 
fame, the centenary of whoso birth occiirreil on 
July 8 Bom on tho shores of Lake tonstanee 
Count Zeppielm was educatod at Stuttgart and at 
twenty years of ago became an infantry olbeor His 
military studios Itsl him to visit Italy, Franco and 
England and in 1863 ho servt <1 with the Union foil i s 
in tho American Civil War m tho lourso of his 
service making a balloon asoi nt Retummg homo 
he took part in the war between Prussia and Austria 
and in the Franco Prussian Wai and afterwards rose 
to high command In 1801 ho retired ns n general 
Ho had long conceived tho idea of aerial navigation 
by airship, and free from ofhcial duties anil possessuig 
considerable moans, lie devoted all his energies to 
the construction of a rigid airship In 1900 ho 
achieved his first success with Zl a craft 420 ft long 
and 38J ft m diameter, tho envelope of whuh 
contamod seventeen gasbags with a total eafiatity 
of about 400,000 cub ft of hydrogtn The two cars 
suspended beneath tho ship had two 18 horse powoi 
Daimler engines On July 2, 1900, the airship was 
hauled out of its floating shed on Lake Constance 
and covirod a distance of 3i miles l>oforo boing 
landed on the water and towed back to tho shod As 
a military officer, Zeppelin had visiializwl tho use of 
airships for observations and for carrying ihspatcbes, 
but their use as a means of transport was his chio*" 
ami, and one of his ambitions was to soo Europe 
and America connected by an airship service Phis, 
however, he did not live to see, for ho died in Berlin 
on March 8, 1917, m tho midst of tho Groat War 

Auguste Forel and Alcoholism 

In a paper on Auguste Forel and his campaign 
against alcoholism, road before tho Society for the 
Study of Inebriety and Dnig Addiction on Tiily 12, 
Dr J D Rolleston, after a short sketch of lorol s 
life, stated that though an active campaign against 
alcoholism had previously been carried out for many 
years m Great Britain and the United States, Forel 
was a pioneer in tho scientific anti alcoholic move 
ment not only m Switzerland, his fatherland, but 
also on the eontment of Europe The lack of rocogni 
tion of his work m Great Britain was attributed by 
Dr Rolleston to two reasons In tho first place, 
Forel was strongly opposed to makmg tho campaign 
against alcoholism mseparable from religion and 
Christianity m particular, as it is in this country and 
the United States Tho second reason was the 
severe blow to Anglo Saxon prudery and obsour 
antism cauaed by his classical work on the sexual 
question On tho other hand, tho high appreciation 


of his work in foreign countiies was shovm by 
quotation of the opinions of emment neurologists 
psycliiatrists and others in Germany, Hungarv 
Switzerland and tho United States Forel s con 
tributions to tho study of tho alcohol problem wore 
then considered under tho heoilings of blastophthona 
alcoholism and tho somial question, exposure of 
popular < rrors concerning alcohol siii h as tho view 
that boci and wme do not cause alcoholism and the 
value of alcohol as a food drug, and indispensable 
agont in sociability alcohol and sinirt, and the 
treatment of aliohobsm 

Inland Water Survey 

DKtiNiTE quantitative losults of tho Inland Water 
Survey Committee s investigations am forthcoming 
m tho burfaco Water Year Book of Great Britain 
1935 36 (London His Majesty s Stationery Ofhie, 
5s not) which is a statistical report (issuotl by tho 
Ministry of Health and tho Scottish Office) relating 
to the mland water rosourcos of Great Britam during 
tho twelve months ondeil S'ptembor 30, 1936 1 he 

publication proviiles detailed information about tho 
surface water maourciH of a dozen drainage basms, 
together with their rainfall Results for underground 
water arn being piiblisheil separat ily m a different 
form Twenty sovtn rivi rs at twenty eight gaiigmg 
stations hav o boon tho subjoi t of i ontinuous measure 
ment and tho results are tabiilatod m regard to daily 
maximum and minimum water levels and daily mean 
discharge in msecs Tho Year I'ook furnishes more 
over m ta<h aso a brief dosoription of tho station 
and tho dramage area, together with monthly 
evaluations of rainiall The issue of this publication, 
which 18 to bo continued annually marks a further 
stage m tho dovelopinent of tho Survey and it will 
be welcomi d by all tho various bodies who are 
mtorestod in tho use and application of water 
whether for agricultural purposes, or for land drainage, 
fisheries, mdustries navigation, sewage disposal or 
water supplies and the hko Some useful conversion 
tables are included 

The Norman Lockyer Observatory 

The annual npoit of tin Norman Lockyer 
Observatory, bidmouth, shows that the actmties of 
tho Observatory are well maintained The 12 m 
MoCloan telescope has been used for taking spectra 
of l^Aurigso during its 1937 eclipse and also of 
Fmsler s comet and of A type stars Its chief work 
has been in preparation ffir colour temperature 
observations on early typo stars, and the preliminary 
expenments have shown that colour tempierature 
uliservations may bo profitably taken up with this 
instrument The 9 m Kensington telescope has been 
used on a selected number of bright Ime stars, with 
special attention to y Cassiopeies Some photographs 
of star fields have been taken with the Zeiss triplet 
ocunera attached to tho instrument Three meteor 
cameras fixed outside the dome liave been used for 
tho photography of meteors, but imfortunately with 
out success up to the present Prof Blumbaoh has 
used the Mond equatorial for photographs of galaotio 
clusters, Finsler’s Comet, and some test plates of the 
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Andromeda nebula Two pliotoffrapha of the aurora 
of January 25, 1938, were taken by Mr D R Barber, 
who also contributed notes on its appearance to the 
local Frees The director Mr II L Edwards, suppliea 
many other interesting items in hm report, dealing 
with publications, the laboratory, the library, build 
mgs and grounds, etc 

Ike Observatory has locently issued the first of a 
senes of bulletins, which will be published from time 
to time, probably averaging about one a year These 
will include articles less technical in character than 
the usual papers which appear in the Monthly 
Notves of the Royal ABlrotwmioal Socuty, and will 
describe special lines of research undertaken at the 
Observatory In the present number, the first paper, 
by Mr D L Edwards, deals with the spectra of 
y Cossiopeim of which the late Dr W J S Jjockyer 
gave an account a few years ago Considerable 
changes have taken place since, strong absorption lines 
replacing the early hazy ones, these absorption Imos 
fading out again and new emission lines appearing 
The most striking stage was when the absorption 
lines hod completely disappeared and there remained 
only the spectrum compiosod entirely of emission linos, 
tho Babncr senes of hydrogen being the most promi 
nent feature Prof F I Bliimbach contributes a 
paper which contains six pholograjihs of Comet 
hinsler (1937/), taken in August and this is followed 
by Mr D R Barber a paper. Note on the Spectrum 
of Comet Finsler (1937/) which describes the 
objective prism spectrograms of this comet, secured 
on five favourable occasions in July and August A 
useful table is given which supplies a list of tho 
identified emission features of the cometary speotnim, 
together with their probable origin, wave length and 
observed band limits In the next paper, by 
Mr Edwards, there is a description of a tube sensito 
meter mode to a given specification by Messrs 
Casella and Co , Ltd , who are also constnicting a 
miorophotometer for the Observatory 

Popular Astronomy at Mount Wilson Observatory 

Bbcently, the Carnegie Institution of Washmgton 
has catered m a practical way for the immense growith 
of public interest in astronomical research by opening 
a speeial building on Mt Wilson to bo devoted 
entirely to satisfymg the layman’s thirst for first 
hand information on tho many rosearches undertaken 
by the staff at Mt Wilson and other astronomers 
For many years, visitors liave been privileged on 
one night per week to use the 60 m telescope for 
visual observations of the heavenly bodies, but since 
the completion of the Angeles Crest highway about 
two years ago, the number of visitors has become a 
dififloult problem During 1936, it was estimated that 
60,000 persons inspected the 100 m telescope when 
it was open to the public, and the total number who 
V isited the Observatory on all oooasions during that 
jeor reached the large figure of 100,000 The mam 
features of the building are, first, a room for the 
display of models and photographic transparenoies 
and, second, a lecture hall, capable of aooonunodating 
270 persons, m wluoh the general public are brought 
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into direct and personal touch with the soiontiflo 
staff of the Observatory The Carnegie Institution 
and the Mt Wilson astronomers are to be con 
gratulated on their enlightened pohoy of givuig to 
tho public such unique facilities for the practical 
understanding of what soiontific research is accom 
plishmg in the realm of astronomy 

Petrology of Igneous Rocks 

Writtno with reference to the review of Hatch 
and Wells’ Petrology of Igneous Rocks ’, which 
appeared m NATtiRK of May 28. p 962, Dr A K 
Wells has directed attention to the second paragraph, 
which he believes suggests that ho has been guilty 
of plagiarizing tho scheme of classification of rooks 
put forward in the report of a research committee 
of the British Association This was not the intention 
of tho reviewer, who states that at no time has ho 
entortamed such an idea Ho adds that considerations 
of space preohidod mention of the fact, well known 
to him and to others interested, that Dr Wells was 
the moving spirit of the committee in question Tho 
mam objei t of the review was to mdicate the radical 
changes made in tho new edition of Hatch and Wells 
well known text book 

White Fish Commission 

Tuk Mmistcr of Agriculture and Fishenos and the 
Secretary of State for Scotland have appomted the 
following to be members of the Wliite Fisb Com 
mission constituted under Part I of the Sea Iish 
Industry Act, 1938 Sir William Palm Elderton 
(chairman), Mr H O Maurice (vice chairman) Prof 
Alexander Gray, Mr G Dallas, Mr T Darlmg The 
Commission is charged under the Act with the 
functions of keepmg generally under review matters 
relating to the white fish mdustry, and of advising 
and assistmg the Ministers m regard thereto Tho 
Secretary of tho Commission is Mr R Q R Wall, 
to whom all communications should be addressed at 
tho Offices of the Commission, Nos 6 and 7 Old 
Palace Yard, Westminster, 8 W 1 

Weather Forecasts by Telephone 

In The l%mes of July 11, there is an account of a 
new enterprise on the part of tho Dutch meteoro 
logical service and Dutch General Post Office In 
Great Britain, anyone can get tho latest official 
weather report over the telephone by asking for it 
at the Meteorological Office, but on the Hague 
telephone system the subscriber need only call the 
number 303131 and he will hear automatically the 
latest forecast, not only for Holland, but also for 
Great Britain, Belgium and North and West Qer 
many To this is added a statement of the distnbu 
tion of high and low barometric pressure over 
Western Europe, and doubtless also an mdioation of 
the way m which the distribution is changing 

British Empire Cancer Campaign 

On the recommendationB of its various committees, 
the Grand Council of the British Empue Conoer 
Campaign has made the following grants, totalling 
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£3,715, which are in addition to the mim of approxi- 
mately £46,000 already approved in grants for the 
calendar year 1938 . £1,100 to the Badnim Uoam 
Therapy Research , £750 for rohoarch by Mr F f 
Pybus at Newcastle , £300 to Dr P. R Peaooik, at 
the Glasgow Royal Cancer Hospital, for the salary of 
a whole time assistant , £496 for tho salary of the 
physicist at the Strangcways Research Laboratory, 
Cambridge , £760 for investigations boing earned out 
Linder the direction of Ur P M F Bishop and Mr 
H. J. B. Atkins, at Guy’s Hospital , £270 to Ur 
John Bruce, at the University of Edinburgh for part 
time mvestigations, and £60 for a replacement m 
apparatus at the Strangeways Research Labora- 
tory 

Thk ro appointment of Dr G Ciaiiston Fairchild 
as tho William Morris Rosearcli fellow m radiology 
at Mount Vernon Hospital has been approvotl for a 
further period of three years This fellowship was 
created by the Campaign in 1931 at tho rwiuest of 
liord Nuffield, who provided a sum of £25,000 for the 
purpose of promoting research work and study con 
eemmg the treatment an<l cure of cancer by radiology 

Excavations at Lachtsh, 1937-38 

An exhibition of antiquities from J,auhish, ex- 
cavated at Tell Duweir, Palestine, by the Wellcome 
Marston Archteological Research Expedition to the 
Near East, was opened at the Wellcome Researdi 
Institution, 183-193 Euston Road, London, N W 1, 
on July 7 and will remum open daily from 11 am. 
until 6 pm. until July 29 Films of tho excavations 
will bo shown daily at 1 1 30 am and 3pm A 
lantern lecture on “New Discoveries at Lochish” will 
be delivered by Mr. C H Inge, who has succeeded 
the late Mr. J. L Starkey as leader of the expedition, 
on Tuesday, July 19, at 5 30 p m , and on Wednesday, 
July 27, at 6 pm., admission being free without 
ticket. 

International Congress for Applied Mechanics 

Thb fifth International Congress for Applied 
Mechanics will be held at tho MassachuRetts Institute 
)f Technologo' on September 12 1«, under tho 
oresidency of Prof. Karl T Compton At the close 
if the Congress m Cambridge tho meinbers will pro- 
ceed to Washington, D C , where a programme of 
sightseeing and visits to Goveminent laboratoneH 
will be arranged by the director of tho National 
Bureau of Standards for September 19 Members 
will then proceed to Langley Field, Virginia (Old 
Point Comfort) to spend September 20 at the Langley 
Memorial Laboratory of the National Advisory (Com- 
mittee for Aeronautics. It is probable that other 
tripe will bo arranged for those members from abroad 
who may desire to visit Pittsburgh, Detroit, Niagara, 
Schenectady and other cities. The field of applied 
mechanics will be divided mto the following general 
heads : (1) structures, elasticity, plasticity, fatigue, 
strength theory, crystal structure , (2) hydro- and 
aerodynamics, gas dynamics, hydraulics, meteorology, 
water waves, heat transfer ; (3) dynamics of solids. 


vibration and sound, friction and lubrication, wear 
and seizure Further information can be obtained 
from tho .Joint Secretaries, Fifth International Con 
gross for Applieil Mechanics, Massachusetts Institute 
of Technology, Cambridge, Massachusetts, USA. 

Ckingress of Anthropology and Ethnology 
Thk International Congress of Anthropological 
and Etlinological Sciences which is being held in 
Copenhagen on .July 31 August 6, promises an 
interesting programme Wliile sufficient time is 
bemg allowed for giv mg the various sectional popers, 
a numljor of excursions have boon arranged For 
example, a gimoral meeting of the Congress is to be 
held in the Great Hall of tho Castle of Kronborg, 
where native Greenlanders will show their skill m 
kayak paddling, etc The most important fimction 
of those intomatioiial coiigrossis undoubtedly is to 
enable savants from different countnos to moot and 
talk together, too many sectional jiapers leave 
not enough time for this There are to be the 
usual number of banquets provided by the various 
official bodies After the close of tho Congress an 
excursion has been ai ranged to visit the various 
places of histuiical interest in Demnaik Mhilo one 
cannot expect to bo rojicated the outstanding 
generosity of tho Rumanian Government, which last 
yoar provided gratis for tho Congress of the Inter 
national Institute of Anthroisilogy a sleopmg car 
train for a week to visit all tho mterestmg places in 
Rumania tho total expenses of a member of the 
forthcoming Ckingress m Denmark, when everything 
IS considered, will not bo at all exi essive. 

1851 Exhibition Scholarship Awards 
'The Scionco Scholarships Committoo of the Royal 
Commission for tho Exhibition of 1851 announces tho 
following apiKiintmonts for 1938 for research at tho 
various tontres indicated Senior Studentships Dr 
W. E van Hoyningen, biochemistry at tho Univemity 
of Cambridge, Dr H Walke. nuclear physics at the 
University of Liverpool , R, Brown, plant physiology 
at tho Imperial College , Dr W A Deer, petrology 
at the Uiuversitios of Manchester and Cambridge , 
Dr R A Buckingham mathematical physics at the 
Queen’s University of Belfast and tho Massachusetts 
Instituto of Technology Oversea Scholarships 
Canada Dr W M Smith, physical chemistry at the 
University of Cambridge , Dr G O Butler, bio- 
chemistry at University College Hospital, Ismdon , 
Dr H J Bernstein, physical chemistry at the 
University of Copenhagen or the California Institute 
of Technology ; D C. MacPhail, engmeenng at the 
University of Cambndge. Australia : A. A. Towrns- 
ond, physios at tho University of Cambridge ; A J 
Birch, orgamc chemistry at the University of Oxford ; 
M. E. Griffiths, ondocrmology at MoGill Umversity, 
Montreal. New Zealand : E F. Daly, physical 
chemistry at University College, London, or the 
Umversity of Manchester India : Dr. R. S. Kxishnan, 
physics at the University of (!!ambridge ; Dr. N. K. 
Panikkar, xoology at the Marine Biological Labora- 
tory, Pl3rmouth. 
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Travelling Fellowships in Tuberculosis 

The Modioal Befiearch Council aiuioiiticos that 
liorothy lempio OrosH Research Fellowships havo 
been awarded to the following tandidatos intending 
to study problems of tiiborculosia at i ontros abroad, 
during the academic jear 1038-39 N C Oswald 
chief clinical assistant, Rnimpton Hospital, London 
I 1 Paterson second assistant. Medical Professorial 
Unit St Bartholomew s Hospital, London Dr 
K M A Perry, medical first assistant and regmtrai 
London Hospital , Dr J O Westwator, formerly 
assistant medical officer, Glenlomond Sanatorium 
Kmross All these follows propose to work at centres 
in the United States 

Record Endurance Plight by Glider 

Lieut W B Murray and J S Sproiile, flying a 
twoHpaUr Falcon glider lia\o set up a record for 
endurance by remaming in the air for 22 hours 
13 minutes, from 4 9am on July 9 until 2 22 am 
on July 10 Ihe flight was made at the opening of 
the National Gliding Contests at Dunstablo Downs 
and m difficult weather conditions 

Recent Large Sunspots 

Particulars are gnen to date (July 8) of two 
recent sunspots noteworthy on account of size, 
which places them in the category of naked eye spots 

DtUonDisk tontrsl HcridUn latitude Maximum 
Paiwage U T Area 

July 3 13 July 7 3 U* N 1000 unite 

4 17 10 7 13 H 850 

The unit of area is one millionth of the sun s visible 
hemisphere A sunspot of area 500 millionths, not 
too near the otlgo of the disk, is usually visible to 
the naked eye when the brilliancy of the disk is 
sufficiently roducwl by a dense glass filter 

Addendum (July 12) Another largo spot has come 
over the eastern limb in south latitude 11“, the time 
of Central meridian passage being July 15 1 By 
July 11, the area of the spot hod reached 1 600 units 

Announcements 

Sib William Braou, president of the Royal 
tsociety and director of the Royal Instit ition, has 
been elected a foreign associate of the Paris Academy 
of Sciences The number of foreign assoi latos of 
the Paris Academy is limited to twelve, and the 
only other living British man of science m this 
distinguished company is Sir Joseph Thomson 

Sir Arthur Olver, until recently animal hus 
bondry expert. Imperial Ciounoil of Agricultural 
Research, India, has been appomttxl Prmoipal of 
the Royal (Dick) Veterinary College, Edinburgh, in 
succession to the late Prmoipal Bradley 

The foUowmg have been appomted to fill the 
vacancies which will occur m the Council of the 
Institution of Electrical Engineers on September 30 
President Dr A P M Flemmg , Vice President 
Prof C L Fortescue , Hon Treasurer Mr W 
MoOlelland , Ordinary Members of Council Dr P 
Dim^wath , Prof R O Kapp , Mr A P Young , 
Dct L O Brazier 
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Dr Edgar Cochrahb, of Accra, Gold Coast, has 
been awarded tho North Persian Forces Momonal 
Medal for 19J7 for his paper on tuberculosis in the* 
tropics published in tho 3 ropte-al Diseases Bulletin 
last year 

Thk Howard Prize (an aneroid barometer, given 
aimually for the best essay on a selected meteoro 
logical subject) of tho Royal Meteorological Society 
has boon awarded to Cailet Cohn Dorok Thorpe, of 
H M S Conway School Ship Consolation prizes have 
been awarded to Cadet Arthur Vernon Baker (H M S 
Conuxty) Cadet Godfrey Harry Hayes (H M S Con 
way) and Cadet Richard Christopher StanclilTe Hurst 
(H M S Worcester) who were brnckotod second Tho 
subject of tho essays was Clouds 

The following appoinlinonts and promotions m the 
Colonial Service have recently been mode G F 
Boizof, assistant analyst, Malaya , Dr Campbell, 
plant pathologist, Zanzibar , G R Howat analytical 
chemist. Medical Depivrtraent Gold Coast , W A 
Tooko chemist. Geological Survey Department 
Malaya , E J Gregory (manager of the St Augustme 
Experimental Station, Trmidail), agricultural officer 
Uganda , M D Lumsden (veterinary officer) 
assistant officer in charge, Govonunent Stock Farm, 
Triiudiwl 

Lieut Colonel E v Whitby of the Royal 
Army Medical Corps, has been awarded tho Leishman 
Momonal Pnze for 1937 consisting of a silver medal 
and a sum of £30 1 ho prize is awarded euinually to 

an officer of the Royal Army Medical Corps or 
the Army Dental Corps for work of outstanding 
merit 

Prof Reynaldo Dos Santos, of Lisbon, has been 
awardeil the Violet Hart gold medal for his work on 
vascular surgery on the ocoosion of tho recent 
Surgical Congress of tho Southern United States 

Prof Wolfgang Ostwald, professor of colloid 
chemistry at Leipzig, and Prof Eric Murtmi, pro 
fessor of modioal zoology at Hamburg, have been 
nominated as honorary members of the Rumanian 
Academy of Sciences at Bucharest 

The June issue of tho London Hospital Gazette is a 
bicentenary appeal number containing an article on 
the staff m tho past by Dr Robert Hutchison 
consulting physician to the hospital, the growth of 
the hospital laboratones by the director. Dr P N 
Panton, nursing at tho London Hospital by the 
matron, and the coming bicentenary of the Hospital 
and College by Dr Cecil Wall, senior physician to 
the hospital 

Sir Howard Grubb, Parsons and Co have taken 
over the astronomical instrument and observatory 
equipment busmess hitherto carried out by Messrs 
Cooke, Troughton and Simms, Ltd , of York The 
address of Sir Howard Grubb, Parsons and Co is 
Astronomical Instrument Makers, Optical Works, 
Walker Gate, Newcastle on Tyne, 6 


N A T U K K 



No 3585 July 16 1938 


N A r U K 


111 


Letters to the Editor 

The Editor dote net hold himself responsible for opinions expressed by hts correspondents 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Naturb 1\o notice is taken of anonymous communications 
Notes on poin-ts in soue or this weeks iJ"rrFns appfar on p 118 
Correspondents are invited to attach similar slmmarifs to their communications 


Formauon of Milk 

We have administered labelled (radioactive) sodium 
phosphate to goats and mvesligated to what extent 
phosphorus present m different compounds oxtraitid 
from the blood and the milk bviame labollod Tn 
two C€Uies the goat was killed after the oxpeinmnt 
and the phosphorus compounds present m the organs 
investigated as well Some of tho results obtained 
are seen in the aicompanymg table 


Interval 



sUrt of the' 
i xpe rime nt 

Krai Him 

iHrnmin 1 

0 2 hr 

Ihorg r 
Casein P 
KalirP 

U 32 

2 4) hr 

Fator P 

Inor* 1* 

1 71 

1 Ifl 

1 "1 

41 61 hr 

Casein P 
FstirP 

Iniirii P 

I 7) 

1 34 

0 40 

it 20 hr 

( awln P 
EsUrP 

0 40 



Inorganic phosphorus The inorganic phosphorus 
extracted from tho milk produced in tlie first two 
hoiu* after the subcutaneous injection of the labollod 
phosphorus, shows considerable radioactivity Should 
tho milk contain only those inorganic phosphorus 
atoms which were located m tl e plasma at some time 
after the start of the experiment, the specific activity 
of the milk inorganic phosphorus should be as high 
as that of tho plasma inorganic phosphorus In 
making such a comparison, it must be borne m inrnd 
that the spociflo activity of tho plasma inorganic 
phosphorus rapidly decreases with increasing time 
through interaction of plasma phosphate phosphorus 
wnth that of ^ne and other tissue* No definite con 
elusion can therefore bo drawn from comparmg a 
single value of the specific activity of plasma and 
milk phosphorus By following up, however, tho 
change of the specific activity of tho plasma morgamc 
phosphorus and milk inorganic phosphorus with 
time, we find that it takes 8-4 hours for the milk 
morgamc phosphorus to be almost entirely composed 
of mdividual atoms which had been present in th< 
plasma after tho start of the experiment 

In milk produced shortly after the start of the experi 
meat, a large part of the phosphorus atoms present 
were those which were located m the milk gland 
when the labelled phosphonis was administered 


1 ho roplateincnt of tho gland inorganic phosphorus 
b> plasma inorganic phosphorus is thus comparatively 
slow h( cause of a slow rate of penetration of the 
phosphate ions through the cell walls Heavy water, 
on the other hand, mjoctod simultaneously with tho 
laliollod (iliuspliatt was already, after o short time, 
o<iually distributed between plasma and milk, because 
of tho low resistance water moki iilos oncountor when 
ponotrating thioiigii cell walls 

( nicm phosjihorus Tho comparatively high specific 
activity of tho tasoin phosphonis is only compatible 
with tho assumption that the phosphorus atoms 
utilized m tho stTithesis of the casein in the milk 
gland are drawn from the inoiganic phosphorus of 
tho plasma hrom the difference in the rates at which 
the active casein phosphonis and the activi inoiganic 
phosphorus present in the milk aie formed, the time 
of formation of tho casein in the gland cells can bo 
estimated to bo alxiiit 1 lioiir 

I »t( r phosphorus J he rate of formation in the 
milk gland of tho average laliellcil phosphorus ester 
inolociilo 18 lower than that of the average casein 
molceuli (cf table) IJ hours after tlie administration 
of radioactive hexose monophosphate (kmdly pre 
sentod to 118 by Prof Pamas) injcctod into the veins 
of tho goat, an appronahle emoiinl of labelled ester 
was found m the milk, while another larger part of 
the activity was found in tho inorganic milk phos 
jihatc 1 hi8 result shows that a rapid enzymatic 
breakdown ot the hoxose monojihosphate and re 
building of oster nioleculos takes place in the gland 
'I ho milk gland contains thus enzymes having the 
same action cm hexosomonophosphate as Robison 
and Kray a* bons c xtracts , however, the bulk of the 
esters present in tho milk are acted on by onrymee 
prosent iii tin gland at a muc h alowc r rate Similai 
behaviour is shown by th mixture of phosphorous 
c store jirosent in the blood* 

Phosphatide phosphorus The formation of active 
phosphatide molocules is, as seen from the table, a 
slow process Tho mclivicmal phosphatide molecules 
present in tho milk were mainly built up in the milk 
gland and not taken up as such from the plasma (as 
IB tho ease with the yolk phosphatide*) This follows 
from the fact that tho spec fio activity of the phos 
phatide phosphorus extracted from the milk gland 
and also from the milk itself is higher than that 
secured from the phosphatide of the plasma The 
view is often encounter^ that the milk fat originates 
from tho plasma phosphatides which decompose m 
tho milk gland, supplying fat and morgamc phos 
plionis This view is entirely incompatible with the 
results obtained by us To mention only one orgu 
mont, we find the phosphatide phosphorus of the 
milk to be slightly, the morgamc phosphorus present 
to be strongly, active The latter can therefore only 
originate from the highly active inorganic phosphorus 
of the plasma 
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It IS well known that ditforont milk fractions, 
secured consecutively within a short time, have a 
markedly different fat content As we hnd* that the 
morganic phosphonis extracted from these fractions 
has a different specific activity, we have to conclude 
that these fractions cannot originate from an initially 
homogeneous liquid So wo arrive at the result that 
some of the milk gland cells give off milk much more 
readily than others, but that some even of the first- 
mentioned colls retain a large part of their solid 
milk constituents, particularly the phosphatides (and 
fats) Not only arc phosphonis compounds present 
in the milk not form^ during the act of milking, os 
often assumed, but such compounds contained m the 
last fraction secured during the a<t of milking are 
partly of earlier date than those present in the 
immediately preceding milk samples 

We wish to thank Profs Bohr Brenstod and 
Lundsgoard for numerous facilities kmdly placed at 
our disjxisal, Prof Lawrence for the generous gift of 
some powerfully active phosphorus preparations and 
Miss Hilde Levi for carrying out the counting 
experiments 

A H W Atkn, JUN 
G ItEVKSY 

Institute of Theoretical Physics and 
Institute of Physical Chemistry, 

Coponliagon 

June 15 


f Hahn I and Hcvniy 0 NATlRk, IM 1059 (101 ) 

If Rnblaon H The Slgiiiacanco of Phoaphorto BaUn lu U ta 
bolUm (NcwYirk 191^) (0 

V iltlalltd account of the iwrlmcntal reiulta obtained will bo 
found In th« dnw rtall n lA II W Aten Jun to be pres nt( I 
to the University of Utnclit 


Concentration and Measurement of Atmospheric 
Ozone 

More than ninety years ago P J Schdnboin, the 
discoverer of orono claimed its prosonce m atmo 
spheric air* , his ozonometer , consisting ot paper 
soaked in potassium lodido and starch indicated 
mtorestmg variations m the orono content of air 
which were deemed of such importance by ineteoro 
legists and medical men that regular observations 
were started m most civilized countries Wo possess 
daily records of many decades, and the statement 
that millions of ozone determinations have been 
carried out* is probably not exaggerated 

Unfortunately, these numerous measurements are 
open to the cnticism that the chemical reaction used 
IS not spociho, other oxidizing agents having the same 
effect on potassium iodide , as the presence m air of at 
least one of them, nitrogen peroxide, is certain, emd 
can amount to the same order of magnitudo’ the 
value of all those ‘quantitative’ ozone records is 
extremely doubtful Since attempts to identify it 
by speoiiiG reagents were unsuccessful, some chemists 
were even inclined to deny altogether the presence 
of ozone in the air 

The direct spectroscopic determination of atmo 
spheric ozone, though possible, is too diffloult and 
costly for routine measurements We have therefore 
attempted to make the old ohomioal method reliable*, 
and believe we have achieved this aim by introducing 
the following refinement the current of air (at least 
500 litres) is not passed directly over (or through) 
th^j^Mgent, but its oeone (Xintent is first concentrated 
hf ^ndensation, and then sepiarated from less 
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volatile oxidizing agents, for example, nitrogen per 
oxide, by fractional distillation This procedure 
became possible after we had found that even in 
very low concentration (about one part m 100 million 
parts of air) ozone can bo condensed on silica gel at 
liquid air temperature, and re distilled without lose 
If, in the latter process, the temperature is not 
allowed to rise above — 1 20°, the whole of the nitrogen 
peroxide is held back, and is itself available for colon 
motrio tests (We employed for this purpose the 
2 4 xylen 1 ol method* ) The determination of tho 
purified ozone can be carried out in tho usual way* 
in a few minutes by titration with potassium iodide 
and starch 

It 18 also possible to collect the re distilled ozone 
in a glass tube with quartz windows and to moasuro 
its absorption of ultra violet light Thus an ozone 
thickness e<iual to the ozone in more than 30 kilometres 
of air can be conoontnitod in a short tube no com 
plications ariso through the absorption of light by 
dust particles and Rayleigh scattering and the oalihra 
tion can bo offected by direi t chemical analysis 
consequently tho spectroscopy of the atmospheric 
ozone becomes much simpler, and wo hope, m 
collaboration with Prof H Dingle, to work it out 
in a quantitative way 

The photographu records of tho characteristic 
o/ono ahsorjition so far obtained show conclusively 
that tho volatile part of the condensate is actually 
ozone Another qualitativo proof was provided bv 
tho use of tetramethyl base , a colorimetric reagent 
less sensitive than the iodine starch method but 
strictly spocihc’ thanks to tho preceding oonoontra 
tion, tho ozone was sufficient for tho application of 
this method and these tests too, were oonvincmg 

The accompanying table gives some of tho results 
obtained As can be soon, wo also dotenmnoJ m each 
case the nitrogen peroxide content In most oxperi 
ments tho analysed air was taken m South Kensington 
outside the laboratory, in a wide street with little 
traflic (Imi>erial Institute Road) As it was con 
coivable that both tho ozone and nitrogen pioroxido 
volues m a town atmosphere are very different from 
tho average, we thought it advisable to carry out 
a few parallel experiments at Kew Observatory, 
which 18 near the open coimtry 



ments is 1 1 x 10-* vol per cent We hope later 
to apply this method to a systematic detormma 
tion of the dependenoe of the ozone content on 
meteorological factors, geographic position and alti 
tude , perhaps it will be possible also to measure 
the ozone in the higher atmosphere by the use of 
aeroplanes 
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In conclusion, we wish to thank Prof H Dingle 
heartily for his colloboration on the spectroscopic 
side, and Dr F J W Whipple for granting us 
facilities to work at Kow Observatory 

F A Pankth 
J L Kdoah 

Imperial College of Science and Technology, 

London, SWT 
June 16 

■Schonboln C F Ann Phi/t urui thfm 66 (19 1(11 (1S4 1 
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Luminescence of Solids at Low Temperatures 
Thh fluorescence of solids has generally boon 
regarded as a comparative rantv confined to a few 
groups of compounds, of whii h the sulphides of huk 
and calcium, the uranyl salts, and a niiiiiber of 
platino cyemidos aro amongst the b< tt« r known 
Recent observations at low tomporatiiros suggest 
that many other compounds aro fluorescent, and a 
fairly wide distribution thioughout the poiiodii 
table IS indicated Table 1 gi\( s a list of some of the 
more striking compounds, a number of which are not 
fluorescent at room tomperaturo The fluoresconce 
mtensity of a few of those compounds is weak even 
at the temperature of liquid nitrogen , < ompounds also 
showing appreciable fluorescence at room t( inpcra 
tiires are mdicated m italics 



Detailed comment is not iKissible hero, but it may 
bo remarked that the zmo sulphide mentioned m the 
table was sufficiently pure to bo non fluorescent at 
room temperature under a strong fooused beam of 
ultra violet light Cuprous chloride is of interest as it 
gives two dffierent spectra according to the tern 
porature , the effect is conveniently observed ns 
follows A thm Copper stnp is coated at one end with 
a layer of chlonde and cooled to approximately 
80“ K On quickly removing the strip from the 
coolmg liqmd and plcuiing in the ultra violet beam, a 
narrow band of red fluorescence moves rapidly along 
the specimen from the warmer end As the red 
fluorescence disappiears, it is followed by a much 
wider band of green fluorescence, the tempieratiire 
range of this bemg very roughly — 160“ C to — 100“ C 
It 18 considered that the fluorescence of some of 
these compounds is a feature of the pure substance, 
but it is naturally difficult to be sure of this when 


very minute traces of impurity may bo effective , 
this aspect of the problem is under investigation 
Some of the comfiounds wore extremely pure, and 
the remainder wore of reasonable (analytical reagent) 
purity If tho fluorosionce observed should prove to 
bo that of impurity phosphors, it is clear that tho 
examination at low temperature provides a more 
sensitive tost of purity than tho more normal pro 
cedure 

Lovtiing of tomixjiaturo gives rise in many 
instances to a maikod narrowing of tho diffuse 
omission bands of fiuorescont solids While this 
narrowing fio<iuentlv leaves much to bo dosirod, it 
IS Miini tirni s sufficient to mdicato features that would 
not otht rwihO be observable In tho present instance 
it has bes n used to compare the spectra of a number 
of impurity phosphors all activated by manganese, 
at temi>ei attires bitwocii 20 K and 85“ K Table 2 
suinman/i s the results 



In this senes zme ofthosilu ate is tho only substimoe 
showing a number of sharp linos m addition to a 
diffuse background Comparison of the spectra 
indicates that all six siibstauices have a bond lying 
between 6900 A and 6000 A Allowing for the vary 
mg nature of the matrix lattice, it is considered tliat 
this band is to be associated with the manganese 
impurity common to all If this suggestion is mam 
tamed, it follows that the fluorescence of those com 
pounds IS at least m part due to transitions withm 
tho manganese atom or ion Some support is given 
to this idea by the observed fluorescence of pure 
manganous compounds (Table 1), the two compounds 
noted each giving a narrow bond at 6325 A approxi 
mately In the case of zinc orthosihcate, where the 
'manganese band’ is weak, the observed resolved 
speotnun m the green may also be due to manganese 
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excited differently because of some difference m the 
number or distance of nearest neighbounng atoms. 
It also seems possible, however, that the manganese 
impurity may have h( re a different major role that 
of stim^atmg fluorescence in tho matrix lattice If 
this explanation is tho true one, the rino atoms 
contributmg to tho fluorescence would be those 
nearest to the impurity manganese atoms The 
fluorescence of calcium oxide recently rejxirted by 
Ewios* would appear to bo of this type 

.T T Bamdall 

Physics Department 
University 
Birmingham 
June 9 

' Ewlrn Pror Ufdt t hil 3 2 and 416 (1937 1938) 


Rod-shaped Clay Particles 

Tub mmerals found m clays and soil colloids are 
usually considered to be plate shaped and to have 
layer lattices built up from sheets of silicon - oxygen 
tetrahedra This may lie true m the majority of 
cases, but rod or needle shaped particles can also 
occur and should not be overlooked Their presence 
may be due to one of the following two reasons 

(1) Layer lattice minerals eon under special 
conditions of growth be developed as rods 

(2) Rod or needle shaped minerals may exist, 
with a structure based on single or double chains 
of silicon - oxygen tetrahedra similar to pyroxenes 
and amphiboles 

An example of (1) was foimd in the crystals of 
pyrophyllite from Tros Cerritos, biorra Nevada, Cali 
forma, which I received through the courtesy of 
Prof C E Tilley of the Department of Mineralogy, 
Cambridge Pyrophyllite usually occurs in flakes and 
its structure has been determined by J W Gninor* 
from powder photographs as a inonoolmio layer 
lattice with bi A1 Si layers parallel to (001) The 
crystals from Tres Cerritos form long, thin rods 
radiatmg outwards from the centres of spin res 
Sutticiently thin crystals give good X ray single 
crystal r^ections with a period of 6 1 A for the 
needle axis This corresponds to the [100] direction 
of Orimer s structure, and also to tho eham length 
imit (c axis) m amphilxilos and pyroxenes According 
to their structure and orientation, tho pyrophyllite 
rods have only one perfect cleavage parallel to their 
elongation The fact that bentonite suspensions may 
show negative streaming double refraction was taken 
by A V Buz&gh* as evidence of the presence of rod 
shaped particles It is now well Imown that the rnaui 
constituent of bentonite is the layer lattice mmeral 
montmorillomte 

An example of (2) seems to be the senes of clay 
minerals known as palygorskites, which mcliides the 
minerals sepiolite and attapulgite Sepiolite is the 
magnesian end member, and a sample from Ampand 
andrava, Madagascar with a period of 6 3 A m the 
flbre direction, has been extensively studied by H 
Longchambon', who came to the conclusion that the 
whole group had an amphibole like structure, based 
on double chams of silicon oxygen tetrahedra The 
experimental evidence is, however, not quite con 
elusive, and J de Lapparont, who first dosonbed the 
mmeral attapulgite* as the mam constituent of two 
fuller’s earths, mamtams a mica like structure for 
tho group of pialygorskitee The water relationships 
tax sepiolite and attapulgite are similar to those for 
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montmoriUonito, but no lattice shrinkage or expansion 
has been observed , it is, therefore, possible that m 
these mmerals channels of water between rmgs of 
SqO,! ohams play the part of the sheets of water m 
montmonllonite 

O Nagblsohmidt 

Chemistry Department, 

Bothamsted Experimental Station, 

Harpenden, 

and 

Davy Faraday Laboratory, 

Boyal Institution, 

London, W 1 

'Z Krut SS 412 (1934) 

•koU Z 47 223 (1929) 

‘HM Sm Franr Min 60 1 (1937) 

•Ann Off (ombiulMft Liq } aru No 6 861 (1916) 


A New Phosphonc Ester Isolated from the Products 
of Yeast Juice Fermenution 
'JThb fermentation hoxosomonophosphate (Robison 
oator*) isolated from tho products of fermentation of 
glucose, mannose, or fructose by yeast juice, consists 
mainly of an en/yinio eqiiilibniira mixture of glucose , 
fructose and mannose 6 phoHphatos* ’, but as usually 
purified by means of the looii and barium salts may 
also contain traces of trohalosomonophosphato, phos 
phopyruvic acid, triosephosphate, « glyoerophos 
phate etc A typical specimen of the Itobison ester 
also gives a green colour when heated with oromol 
and hydrochloric acid, tho amyl alcohol extract show 
mg an absorption band about 679m|ji This fact 
inilioates the presence of an miknown ester m the 
mixture, smee the reaction is not given by any of 
the above mentioned phosphoric esters, and differs 
from that given by pentoses (m absence of iron) in 
the position of tho absorption band , it was found, 
however, that an identical reaction is given by the 
7 carbon atom sugar mannoketoheptose isolateii 
from the Avocado ptiar by La Forge* 

The isolation of the ester responsible for tho colour 
roeiction has b<Kin achieved by a prolimmary oxidation 
of tho mixed ester with bromine at neutral pH, the 
whole of the aldose OBters being removed as insoluble 
phosphohoxonates, followed by fractional orystalliza 
tion of the briiome salts of the residual sugar 
phosphates The barium salt, prepared from apparently 
homogeneous bruomo salts givmg an mtonse blue 
colour with orcmol - hydrochloric acid, has [aj^n -t-8“ , 
the analysis agrees with that of a ketohoptose 
phosphate On hydrolysis with bone phosphatase 
at neutral pH the ester gives rise to a non fermentable 
reducing sugar, giving the colour reactions of a 
ketohoptose , tho properties of the sugar, which has 
not yet been obtoinod m a erystallmo state, are not 
identical with those of mannoketoheptose but mdicate 
that it may be a mixture of this sugar with others 
of a similar type 

In normal hydrochloric acid at 100°, the ester is 
hydrolysed smoothly with a velocity constant, 
k ■= 4 X 10 *, practically identical with that of 
fructose 6 phosphate , on heating with phenyl 
hydrazme and glacial acetic acid, a precipitate con 
taming 4 per cent phosphorus was formed, but the 
product could not be obtamed crystallme These 
facts suggest that the ester is not a 1 phospho 
derivative since the known 1 phospho sugars are 
rapidly hydrolysed m acid solution and form phos 
phorus free osazonee The ester is formed during 
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the fermentation, constituting 1 2 per rent of a 
typical Robison ester, but w not present m tho similar 
monophosphate fraction (Embdon ester) prepared 
from muscle extract 

1 he meohanism of its formation aftords an interest 
mg problem m the enzymic synthesis of carbohydrate 
during tho fermentation of hexosos Meyerhof, 
Lohmann and Schuster have demonstrated tho 
enzymio formation of ketosophosphatos by tho con 
donsation of dihydroxyacetonophosphato with aide 
hydos in presence of aldolase* and this reaction 
^ight account for the formation of a 1 phospho 
ketoheptoso The enzymic transference of the 
phosphoric acid group to anothc r position might then 
take place as in the case of tho Con ester glucose 1 
phosphate* 

H Rohison 

Lister Institute M O Mac kakl vnk 

London A 1 azelaab 

Juno 10 

KobiMn hwchm J 16 SOU (1U2Z> 

• RobUon and King Biothem J BS 321(11131) 

■ Robison Bxoehtm J 28 2191 (1932) 

‘ La Forge J Biot Chem 28 511 (191 

' Moyerhof I olimann and S liusU r Bmhtm Z 286 Ibl (193b) 
•CirlandCorl Brof Soc Exp B ol 86 119 (193 ) 


Oxygen Transport with Fully Reduced Artenal 
Hzmoglobin in the Human Being 

It has been long known that infants, bom witli a 
transposition of the pulmonary artery and the aorta 
may be living with a very cyanotic appearance In 
two cases which lately came unde r our observation 
not a trace of oxygenatexi haemoglobin was found in 
the arterial blood with methods certainly sensitive 
to one per cent of oxygen saturation, although no 
further marker I symptoms of oxygon want were 
present The oxygen consumption of tho two jiatic nts 
was not far from normal and, though wo are not able 
to give a complete explanation of tlio curious con 
ditions, wo have found some interesting propel ties in 
the blood of one patient we had an opportunity of 
studying somewhat closely at the ago of four months 

Tho haemoglobin ob judged b> its spreading pro 
perties at various hydrogen ion concentrations its 
oxygen disscxiiation curv'e its alkaline resistance its 
vital decomposition and formation (icterus neoiia 
torum) waw normal , the concentration \ariccl 
between 17 and 20 pier cent There was slight 
aoidosis , the pH of tho blood wm in the normal 
range 

Whereas tho oxygen capacity was cailculated from 
tho haemoglobin percentage to bo 27 vol per cent 
the Barcroft manometno technique gave an alisorp 
tion of 38 vol per cent of oxygen by the arterial 
blood Saturation of this blood by carbon monoxide 
deoreausexi the uptake of oxygen by tho expected 
27 vol per cent, leavmg an extra alisorption of 
9 vol per cent The some treatment of samples of 
normal blood always reducxxl the oxygon absorption 
to zero 

So the patient’s blood appeared to have, besides 
Its normal oxygen capacity, dependmg on tho 
presence of reduced haemoglobm, an extra c,apaoity 
9f 0 vol per cent , the rate of absorption by this 
axtra capacity was about one fourth of that by the 
normal capacity at room temperature The extra 
sapaoity was not found m the plasma, but only if 
Dorpusoles were present , it was not much influenced 
by small amenmts of cyanide or lodoocetate 


The relation between the normal haemoglobin and 
the c xtm cnpaujity is mdicated by the followmg 
observation Tlie superficial venous blood of the 
patii nt IS found to be 20 25 per cent oxygenated by 
eutantous oxjgen absoiption , if this blood is kept 
m a closed sjvinge for 30 min at 37°, its haemoglobin 
IS at leauit 95 |kt tent n>diue<l Also, if one mixes 
equal pai-ts of the patient s fully reduced arterial 
blood and of nonniil fully oxyginiitid blood (havmg 
tho saiiu hamoglobin content) the resulting mixture 
aftor 2 nun is nit 50 per imt but only 15 vol per 
Cl nt siiturutcxl Again if tho patient’s blood is 30 per 
tint oxygenated and then kept lor 30 min at 37°, 
it IS nearly reduced and now its oxygen capoc ity 
corresponds to the hiemi globin content, the extra 
eapncity being satuiatcd now 

VVe have not been able to detect the bioohemical 
inochanisin of this extra capacity, Init wish to dircxt 
attonticn to this piobablv not \tiy rare oecurronte 
of txvgcn transport with the arterial blood in tho 
i< mjilf tel\ reduced state 

R BRWKMAfC 

Bloc hei meal and I H P Tonxis 

rcdiatnc Laboiatoiioi 



Sugar Content of the Hormones of the Pituitary 
Anterior Lobe and of the Gonadotropic Hormone 
from Pregnancy Urine 

Dubinci our investigation of the active principles 
of the pituitary' antenor lobe and of the gonadotropic 
hormone fiom pregnancy urine wo cstablishod the 
fact that tho gonod stimulating factors of tho anterior 
lob( and, moro particularly jiiolan from pregnancy 
urine c ontain considerable quantities of carbohydrate, 
c\on when in a highly purified state This oarbo 
by dratc could not bo n moved nor its porcontage 
decreased by tieatment witli weak alkalis or by 
piolcngcxl and roponted dialysis Such properties 
seem to indicate tho presence of glycoproteins in 
the goniulot Mipic protein factors The sugar may bo 
combined with tJio protein in the form of a jxily 
soechaiido Tho nature and (|uantity of the basic 
carbohydrate was doterminod by means of the orcine 
sulphuric iM id leaction Tho gonadotropic factors 
of the pitiiitaiv anterior lobe contain 6 per cont 
(maximum culue) of ii onnose , prolan obtained from 
pregnaiicv urine contains 10 per cent (maximum 
value) of mannose or possibly of galactose, or of 
both these hoxoses (the pi iparations have not yet 
been tested for hexosamme) 

Ihe existence of mannose (or galactose) m the 
gonodotropio substances is not surprising Sorensen 
and Haugaard discovered tha* the sugar protein com 
plexes generally contained mannose or galactose 
(or both) and not glucose as previously thought 
On tho other hand, the large percentage of 
carbohydrate, in comparison with tho other saeohan 
ferous proteins, is very noteworthy It is possible 
that the physiological activity of tho gonadotropic 
factors is due to, or connected with, the presence of 
such glycoproteins The rather remarkable observa 
tion was made that, on isolating the gonadotropically 
active portions of the pituitary anterior lobe, and 
of premanoy urine, tho sugar content moreased The 
difbcvdtly soluble portion of the antenor pituitary 
extract ^ows no, or only a weak, sugar reaction, the 
prolactin frsKition bemj^ practically free from sugar. 
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It should be mentioned that extracts of the pituitary 
glwd and of pregnancy urine contain, in addition to 
the sugar present in combination with protem, com 
paratively large quantities of sugar in the unoombined 
state and thus separable by dialysis This sugar is 
very probably utilized in the synthesis of the hormone 
Max Hahtmavv 
Fritz Bkxz 

Ciba Research Laboratories 
Basle 


Limited and Unlimited Swelling of High Molecular 
Substances 

Thb material available at present allows the 
establishment of a hypothesis for the mechanism 
of the transition limited -► unlimited swellmg (that 
IS, dissolution) of high molecular oompounds On 
ono hand Brenstod’ and Schulz’ have discussed the 
distribution of molecules of groat size over sovornl 
phases , on the other hand Hofmann, Frenzel and 
( salaii’ and Katz* have investigated the one 
dimensional swellmg of 'graphitic and 

1 ho swelling of high moli ciilat siihstnncos consisting 
of cham molecules however, is moio complicatotl, 
since they may swell m two dimensions For the 
purpose of establishing a simple moilel the following 
assumptions may bo made ( 1 ) 1 ho solid body con 
sists of a number of long chain moIe< ules of i<)unticnl 
structure and length (2) 1 he lattice energy has a 
constant value for all molecules (3) Ihe sorbing 
activity of a group is mdopondont of its place within 
the cham , the numbor of swellmg agent molecules 
participating m the formation of the coating is pro 
portional to the cham length (4) Chain molociiUs 
of different degree of solvation are miscible The 
probability, however, that tho swelling agent raolo 
ciiles are distributed unequally over the chains 
dwindles in tho case of long chains, and becomes 
zero for ‘chains of inrmite length os shown by tho 
follow mg consideration 

The total amount of swelling agent taken up, Sn, 
IS given by an isotherm 

2«=/(p), (1) 

where p is tho swelling agent pressure The trans 
formation gel (solvation degiee Ln)-sgel (solvation 
degree takes place if 

“ Ai/r« - < 0, (2) 

where A^, AH and A A are the molar changes of 
free energy energy and entropy , A/, Ah and A» are 
tho corresponding cpiantitios for ono mole of tho 
monomer , it is the polymerization degree In con- 
sequence of assumption (3), tho heat of swellmg, to a 
first approximation, is given by 

ah = IT A/* (3) 

A* IS different from zero as found by Iricko and 
Jjuke*, and btamm and Loughborough* , Katz’ 
suggested that the entropy change is mainly due to 
an orientation of the sorbed molecules Therefore, 
It may be written 

AS =11 A* (4) 

Accordingly, the ratio C"/C„ -i of Sn molecules 
and £n+ An molecules within the gel is given by 
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When the numerical value of tc is oonsiderable, 
uniform swelling takes place The swelling is limited, 
until an amount of swelling agent Lorit w taken up 
sufficient to saturate completely the forces acting 
between neighbouring chains If 

A/rorit < 0, (6) 

dissolution (unlimited swellmg) is effected This 
condition is fulfilled, if 

AAzcrlt - r As'xcrit < \n 


where A»' h the solvation entropy change, p the 
pressure and k a constant The upper limit of p is 
given by the saturation pressure of the swelling 
agent Starting from equation (7), it will be possible 
to estimate tho mimi ncal value of A/rcrit indifferent 
systems 

A substance, capable only of limited swelling at 
ordmary conditions, may dissolve, when tho satura 
tion pressure of the swelling agent is moreased for 
example agar Thi interaction of tho polar agar 
molecules is comparatively strong In other coses 
tho interaction may lie still stronger so that complete 
separation cannot be effected , for example in tho 
coses of vulcanized nibber, and of Staiidinger s* 
insoluble polystyrene 

Intermicollar swelling is possible on tho basis of a 
secondary structure 1 his process is more complicated 
but essoutially not different from that of intra 
micollar swelling 

Tho above assumptions and tho numerical valla's 
will b< discussed m detail olsowhoro 


I Chemischos Umversitaotslaboratorium, 

Wan 

‘UroiKtri Z pA|i« Chm A Bod teiitbd 2o7 (1911) U5 34S 
(1931) in 331 (1934) 

•Kitmlr / rhem A 179 131 (1937) 

‘Uormatiii frcDxl snl CsaUn Ann (hem 610 1 (1934) 

• Katz Rte Trav CAim Pai/t Bat 54 317 (1035) 

• Frickr nad Ldkc Z EldUrochem M 309 (1930) 

'Stamm and Inughborounh J phyt Chem 89 121 (1934) 

’Katz Irani tar See S» 370 (1033) 

•Slaudinitcz Tram tar hoe 38 323 (19)i) 


A Simple X-Ray Dosimeter 
Although tho direct current generated by a 
photo eleotrio coll exposed to short wave radiation, 
extending from the region of the Orenz Strahlen to 
tho gamma rays, is only of tho order of one hundredth 
of that induct by visible light*, it can bo used as an 
accurate measurement of the radiation value In 
this Institute, it has for some timo been used as a 
routine method of calibration of the dosage (in r 
units) applievl to Drosophila cultures 

Ihe apparatus is extremely simple, consisting of a 
Weston photo eloctrio cell, shielded from visible light 
by a wrappmg of black (photographic) paper, con 
neoted by ordinary flexible leads (which ne^ not bo 
shielded and can be of any reasonable length) to a 
d’Arsonval muror galvanometer, reading to 10-* amp , 
and the usual illuminating system The galvanometer 
gives a deflection of 300 mm at one metre for a 
current of 1 microamp , this is very nearly the 
current produced by the Weston cell when exposed 
to an mtensity of 300 r per mmute The readings 
are Imear between limits of 2U r and 300 r , with 
voltages of 40-120 kv applied to the tube The cell 
18 usually plaoed at distanoos of 12-2fi om from the 
target, and at the same level as the irradiated 
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material If a distance of more than 25 tm u om 
ployed, It 18 advisable to connect two or four cells m 
■parallel the offeot is approximately proportional to 
the number, but it may be necessary to select cells 
which match each other s characteristics In general, 
the cells are very equal in their output, and a com 
parison of cells five years old with cells ono jear old 
showed no sigmficant difference 

In cases where high intensities and short distances 
are used, the galvanometer may be replaced by a 
direct reading mioroammeter bor example, using 
/our cells in parallel at 12 cm from the target with 
an output estimated at 1 000 r, the iiading was 
12 microamperes with a singh coll it was s|ightl> 
more than 3 

Such an arrangement has several advantages it is 
compact and portable, it is not affected by atmo 
spheno conditions, gives a continuous reading which 
immediately responds to fliu tiiations of the ladiatiun 
produced by voltage changis or thermal xaiiatiins 
in the tube Pho cell can usually bo placed in contact 
with the object radiated and once calibrated, bj 
means of a dosimctir or a biological tost can be 
relied on to givo rcprodui iblo insults It can be 
recommended to all who rcciuiro a rapid and simple 
method of X ray dosage 

K AIaI kENZIl!. 

Institute of Animal Genetics 
University of Ldinburgh 
Juno 7 

NAirnr 141 871 (1918) 


Cytology of Metamorphosis in the Cuhcinae 
C B, Ribbands*, commenting on my recent com 
munication*, states that I apparently overlooked the 
work of Holt* on the gut of Culex References to 
Holts work may bo found in two of my papers*, 
which appeared m well known journals during the 
past two years Having lieen a student of Prof Metz, 
1 am also familiar with his work on tho paired associa 
tion of somatic chromosomes Indeed the prose nt 
investigation was undertaken at tho suggestion ol 
Prof Metz and much of tho work was done under 
his supervision 

Regarding tho several points of disagreement 
between Holt’s results and mine it may bo noted 
that the evidence for my results has been given briefly 
m four preliminary reports, referred to m this* and a 
former commumcation*, and that a detailed account 
with photomicrographs is m tho current issue of tho 
Contributions to Embryology of the Camogio 
Institution of Washington 

A possible explanation of our difteient results may 
be found m the technical advances of tho past twenty 
lears Holt’s work was based entirely on sectionod 
material The iliac epithelium of Cukx has the form 
of a narrow tube, the wall of which is a single layer 
of cells These cells are usually m the shape of a 
flattened ellipsoid The tube itself is not straight 
and different regions may bo m different states of 
contraction and expansion Judguig cell size from 
sections of an organ of this typo is very difficult, if at 
all possible Camera drawrings of such sections yield 
no oertamty regarding cell size Yet a few such 
camera drawings by Miss Holt are taken by Ribbands 
as showmg conolusivelv the lack of correlation between 
cell size and obromosome number 
In addition to sections and aceto carmine smears, 
tny beet evidence for a correlation between cell size 


and chiomosome niimbi r came from whole mounts 
of tho larval hind gut, dissected out and stained bj 
tho Foulgon tochniipio Wliolo mounts prepared in 
this way are invaluable in the study of metamor 
phosis All the I ells are present whole, essentially 
iindistortod and m their normal jxisition Tho 
preparation is transparent anil tlie upper and lowoi 
walls can bo oxaminotl under the oil immersion 
In a senes of such preparotu ns relative coll size is 
apparmt and tho fate of each tissue during meta 
inorplioHis can bo clearly followixj 

t A Bfroeb 

Department of Biology 
W< c clstock { olloge 
Mary land May 3 1 

UIbbAnJs < a VCTORP 141 9.0 (Mas 21 1918) 

■ II m r ( A NcTURV 141 814 (May 7 1948) 

■ II It (. M J Vorph 29 r07 (1917) 

* H m r ( A /w Val A 8 22 is 1(1)1!) I n Nat 

71 IS' (194 ) 


1 RFCBKT that I wionglv concluded* that Prof 
( A Berger had overlooked the work of Holt’, but 
no n forenco to it ajipoars either in his original letter’ 
or in < ithcr of tho otlier two prelimmary accounts 
referred to therein m which ho outlined his results, 
some id< ntieal with those of Holt others m contra 
diction to them His ( ommimit at ions contained no 
mention of his own tcclini(|ue which therefore could 
not be tomparod with that of Holt 

If chromosome numlior is correlated with cell size 
in this instance another example is added to a long 
list of similar < asca*, but examples of lack of oorrela 
tion aro still known* lierger s data relative to cell 
size havo not Ison published, but lie atates that m 
tho ileum of ( uUx jupirna tho smallest cells, without 
comjilcxes havt a i ueli ar diamcti i of 3 12, and that 
gn ateat diami tera of niii lei range from Kljc to 17(x’ *, 
those lattei eellahax mg i omploxos ofup to 102 clu'omo 
somes’ Holt illustrated a prophase nncleua (Plate 2, 
Fig 10) containing only 18 (hromosomea, which had a 
greatest diamotor of about 13(2 Since Holt’s drawmga 
are from sections it la unlikely that the nucleus has 
been artificially flattened, as it could be when using 
either smears or the new method which Berger 
clescribos above, and therefore thw one example 
indioatoa that there is no exact correlation between 
chromosome n imber and nuclear volume in this tissue 
t ell volume is oven leas likely to bo proportional to 
chromosome number, since nstancea are known m 
which chromosome volume affects nuclear volume 
without altering cell volum * 

None of tho six preliminary reports of Berger give 
any proof of Ills more important diaagrooment with 
Holts results, coneoming tho possibility of a regular 
reduction in the chromosome numbers in these cells 
HO I await his detailed account in tho hope of a 
solution both of this problem and of the one oonoem 
irg correlation between coll size and chromosome 
nunibor 

G R RiBDANDa 

Department of Zoology, 

University of Glasgow 
> Albbanda C E Natckb 141 921) (Hay 21 1938) 

• Holt C U 7 Morph M 007 (1917) 

•Borgar C A Natuxx 141 814 (Hay 7 1938) 

‘DarUngton C D Rocont Advancoa In Cytology (2nd Bd 
London 1037) 221-228 

* Berger C A Anal Rie 67 Snppl 1 03 (1030) 

•Darlington ( D Eeoent Adranoea In Cytology” (2nd Ed. 
London 1937) 05 
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A Triploid Asynaptic Allium amplectens from 
California 

Tripiaiid forms of the Californian species AUtum 
amplectens Torr (2n = 21 ) are charaotenzed by almost 
absolute lack of chiasmata at meiosis In some slides 
no chiasmata at all occur, m other shdes there may 
be found 1 chiasma m about 600 pollen mother cells 
The jwhytene chromosomes are paired in the 
manner normal for tnploid species and no structural 
differenoos between homologous chromosomes are 
observed Homologous chromosomes are held together 
during diplotene exclusively by the relational coiling 
The 21 univalents present at the hrst metaphase 
are arranged in an equatorial plate Ihoir centre 
mores remain undivided end all the chromosomes 
are included m one mterkmese nucleus 

The second division takes place regularly and leads 
to the formation of pollen dyads Almost all the 
pollen grams mvestigated exhibit 21 chromosomes, 
showing the regularity m function of this meiotic 
abnormality 

Tetraploid forms, collected at the same locality as 
the tnploids, have normal chiasma conditions, and 
their meiosis runs a regular course The pollen grams 
are formed in tetrads and contam ±14 chromosomes 
The asynapeis of AUtum amplectens is evidently 
genetically caused, and is not due to failure of pair 
mg It IS of a more extreme type than the asynapsw 
earlier reported from Zea^ and Crepts* 

At,nKiiT Lkvak 

Hilleshog Beet Breeding Station 
Swedish Sugar Ckimpany, 

Ltindskrona Sweden 
■ Beadle Cytoiotta 8 (1912) 

•RIchardaon J Qenetxet 81 (1935) 


Effects of Injury on the Teeth of Selachu 
In 1784 Andre' attempted to prove “succession ’ 
of teeth m cartilaginous tishes, illustrating his paper 
by a picture of a vertical row of dividcxl teeth at 
the site of a spine embedded m the jaw of Chtleocerdo 
He contended that the abnormal teeth had developed 
subsequent to the injury 

Lost year. Dr E W Gudger* reported similar 
splitting of teeth and one m which five corresponding 
teeth 1^ been severed where they overlap those of 
adjacent rows in Caracharhinus hmbatua Ho also 
attributed the abnormality to disturbances m the 
tooth germ 

When considered together, the two halves of the 
split teeth correspond m every particular to normal 
teeth, except that the edges may have been smoothetl 
off Hubse(|uent to the injuries received 

Whilst extracting individual teeth from the jaws of 
Caracharhinus, I have sometimes caused identical 
splitting of teeth usually in the centre but sometimes 
at the Hide, but always in the same vertical row of 
teeth. 

Careful consideration of the available literature 
fads to reveal evidence of teeth in the jaw of sharks 
having bo< n formeil subsocpient to an injury or 
constant forward movement of a revolving gum 
h Gordon Cawston 

Brittania Buildings, 

West Street, 

Durban 


he tooth of Car 

r . Iron! Roy 

Sot 74 (1784) 

F W Abnormal D iititlon In Sharka Silaolili Amtr 
Nat J7w( 78 U 249 -SO (1937) 




Points from Foregoing Letters 


Prof G Hevosy and A H W At*n have CKlmin 
istered reidioactivo soduun phosphate to goats and 
determined the amoimt of labelled phosphorus foimd 
in blood and m milk, aft< r varj ing periods It takes 
3 -4 hours for the milk inorganic phosphorus to lie 
almost entirely i omposod of individual atoms present 
in the blood plasma after the start of the experiment 
Casern is apparently formed m the gland colls m 
about on hour, while it takes rather longer for the 
formation of the eeterified phosphorus and longest to 
form the phosphatide molecules 

Prof F A Paneth and T L Edgar describe a 
method for the concentration of atmospheric ozone 
by condensation and fractional distillation The 
ozone was thereby separated from mtrogen peroxide 
and could be identified spectroscopically and deter 
mmed chemically The ozone content of London air 
was found to vary considerably , its mean value was 
1 1 X 10^ vol per cent 

A table of thirty compounds which fluoresce at low 
temperatures (80° K ) and some of them at room 
temperature is given by Dr J T Randall The 
fluorescence m most cases is apparently that of the 
‘pure’ corapoimd A number of substances (ZnS. 
AgCl, etc ) activated by manganese showed a common 
band between 6000 A and 6000 A 

Dr G Nagelschmidt finds that crystals of pyro 
phyllite from (ilalifomia form long thm rods radiating 
outwards from the centres of spheres, and directs 
attention to the possible presence of rod shaped 
particles in other clays 


Sugars containmg 7 atoms of carbon m the molecule 
(similar to the mannoketoheptose isolated from the 
Avocado pear) have been detected by Prof B 
Robison, M G Macfarlano and A Tazelaar m Robi 
son’s ester (phosphate ester from the products of 
fermentation of glucose) 

The arterial blood of a child four months old with 
transposition of the large vessels was found by 
Dr R Brinkman and J H P Jonxis to bo completely 
reduced Its capacity for oxygen absorption was 
I 3 tunes as large as the value calculated from 
the hoimoglobm content Thm was duo to an 
extra capacity, interacting with the haemoglobin 
system 

Dr Max Hartmann and Fritz Benz find that the 
gonadotropic hormone of the pituitary anterior lobe 
and the gonadotropic hormone from urme contain 
a considerable quantity of sugar, the former 6 per 
cent of mannose and the latter 19 per cent Prolactin 
and thyrotropic hormone contain only a small amoimt 
of mannose It is possible that the sugar content is 
on essential factor for the activity of this hormone 

The transition limited -♦ unlimited swelling of long 
chain molecules is discussed by Dr E Broda He 
points out that the entropy change connected with 
swelling may be proportional to the chain length 
The transition occurs discontmuously at a certam 
activity of the swelling aront The transition pomt 
may be calculated from thermodynamical data con 
oeming the solvation properties of the differrat 
groups. 
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Research Items 


Social Symbiosis in Nigena 

An attempt to adapt tho well outablished bio 
logical concept of symbiosw in ‘lucial anthropology 
18 made by Mr S F Nadel {Man, June 1938) to 
deBne a new, that is, not yet formulated, and specific 
category of social organization It applies to develop 
ment , not m any abstract thoorotioal sense but as 
Ixilating to concrete ob8er\ able social processes 
namely, the roonentation of a social system under 
certain conditions of external (hange and pressure 
The facts excimmod concern tho Nupie town of 
Kutigi in Northern Nigeria in which in a population 
of approximately 3,000 the development studied 
reaches back to events of some two hundred years 
ago The population embracis four diffeient tribal 
sections, originally distmct separate cultural groups 
which have migrated mto thoir present domn ile in 
different periods The way m which these groups 
reacted and adjusted themselves to each other and 
eventually evolved a modus invuidt, repicsonts the 
phenomenon it is proposotl to call social symbiosis 
Of the four groups two are of Nupo origin, one came 
from Bomu as wealthy treulers and attained jiohtical 
and wonoraio awoendanoy, and the fourth consists of 
freed slaves, Yorubas imported to instruct the Nupe 
in weaving and dyeing In tho arrangement of the 
town, which is typically Nupe locality and tribal 
section, living place and migrational stratum, c oincide 
But brtween the separate localities and migration 
strata there exists to day the closost co operation 
which is the fruit of a far reaching adjustment Tho 
bonds of contact and common intoroet gain tho 
significance of a spiocifio and new social factor in tho 
sphere of religion auid kmahip organization Tho tliieo 
activities of the sections — economic, religious, and 
social — can be shown to represent a reciprocity and 
interdependence linking section with section m tho 
framework of a larger embrewing social group unit, 
that IS, a symbiosis, which represents the possible 
origin of clanship, and is one of tho three possible 
developments m attaining a social equilibrium 
between diverse cultural groups — co operation, sym 
biosis, and complete fusion 

Man of the Old Stone Age in Atnenca 
Pkof E B Renaud, of Denver University, whose 
explorations in search of orchseological sites m 
Colorado end the neighbouring States have eon 
tributed largely to knowledge of the stone age 
cultures of the south western United States, devotes 
his tenth report of “The Archasological Survey of the 
High Western Plains", sponsored by his University, 
to a study of the “Black's Fork CWture” of south 
west Wyoming This culture, which consists of senes 
of stone implements of palaohthio type, or rather 
ty^, was first recorded so long ago as 1931 The 
dmerenco in form, patmation and appearance of age 
of these implements from the more usual typo of 
stone implement of the area naturally attracted 
considerable attention, and its compsuison with 
European palteohthio implements of a similar 
character provoked no little cntioism Further 
explorations m 1936 and 1930 moreaeed the number 
of sites on which these implements occur to sixty 
nine, situated m on area extending from Utah on 


the west to long 1()0° on the east and lat 43° on tho 
north to tho Utah line on the south 1 his area is 
drained by the Oreeii River and its tributaries, of 
which Black s Fork is the most important and 
apparently the focal centre of tho culture Hence 
tho name In all, seme four thousand spee imens have 
been collected besides collections m othir hands 
The camp Hit< s, on which the implemc nts are found 
bear a genciul n semblance to one another As a 
rule two cultures are present an ( Idi r and a recent 
but tho two are quite distinct the older being 
iiHscKiatid with an older fl lor of occupation Tho 
niaterials use d are c hert moss agate and quartzite, 
the specimens falling mto six classes of which throe 
liole ng tc) the e hert group Classifiixl e u brood linos 
t ho implements are bifaces and unifaces— coup do 
poing, choppers, end scrapers side scrapers, pomtes 
and blades Ihcv belong to tho early and middle 
palaeolithic — pro C holloan C hellean Achoiilean, and 
Moubteiian as well as ( lactonmn flakes There is 
also a pebble industry, which is comparable with 
the rough qimilzito pobblo industry of tho Upper 
(luronne This tiiininology is tisevl by Prof Ronaiid 
elc»criptively onlj and carrie» no implication as to 
age, though his own compiarisons and tho verdict of 
a number of distinguished Fiirepoon nrchccologists 
conetir in sooing in these implements a close re 
semblanee to the African races 

Measurement of Temperamental and Personality Qualities 
Rfport No 83 of tho Industrial Health Research 
Board, by P E Vernon, is an account of the various 
tests that have boon used to measure temperamental 
and pomonality qualities by means of rating soales 
and questionnaires oral and written, but excluding 
the ordinary interview and clinical techniques There 
18 a short dose ription of practically every published 
test within those limits, with an account of the 
rnethexl adopted tho statistical or other teohniejuos 
used to evaluate the results, and a cntical survey of 
the results and criteria That a survey is necessary 
18 implied by the surprismgly largo nurrber of the 
questioimairos m use, and by tho fact that both m 
tho medical and industrial hold temperamental or 
emotional pr iblems are proving to bo urgent 
Efhciency and oven happiness m many walks of life 
are partly bound up with the temperamental make up 
of tho individual and soir objective measure by 
which this could bo assesaeil vould bo of great value 
Tho comluHion of this painstaking study, however, 
does not jiermit of any belief that this at least by 
the moans studied, is an immediate possibility The 
author suggests that more cure should be taken m 
compiling the tests and that investigators should not 
neglect the work of thoir predecessors He gives a 
very clear discussion of the possibilities and draw 
books of this very popular verbal test 

Serological Reacuons m Cancer Diagnosis 

The polarographio method developed by Prof 
Heyrovsk^ depends on the piotential set up in a coll 
between a polarizable dropping mercury electrode and 
a non polarizable reference electrode The literature 
of the method and of its numerous applications is de 
tailed m a comprehensive bibliography (Bibbography 



120 NATURE July 16, 1938, vol u2 


of Pvibhcationa dealing with the Polarographic 
Method” by J Heyrovsky and J Klumpar CoU 
Czechoslovak Chem Comm , 10, No 2—3, pp 23 , 
1938), which covers the period 1922-37 Dr 
Brdi6ka has applied this method to serological 
reactions, with special reference to cancer diagnosis 
{‘ Serologischo Untereuchimgen mit Hilfo der Polaro 
graphischen Methods iind ihre Bedeutung fur die 
Krobsdiagnostik” bv R Brdifika, Acta ItUemal 
Verem Jur Krtibabekampjuruf, 3, 13-30 , 1938) Purr 
and Russel, and Waldschmidt Tjoitz, have produced 
evidence tending to show that in the blood of cancer 
patients there are relatively lees sulphydryl groups 
than m normal blood The potential set up at the 
dropping mercury cathode, lieing a function of tho 
reducing systems present, may bo used to detect the 
amount of those groups in very small quantities of 
serum With this method, tho author has investig 
ated sera from 187 normal and pathological subjects, 
including cancer patients The cancer sera gave a 
diminished polarographic reaction, but this was also 
found m numerous inflammatory conditions, and is 
therefore not specific for cancer 

Localized Nature of Photopenodic Response 
Dr W F Lokuwinq has recently published 
(Proc iSoc Exp Btol and Med , 37, b31 , 1938), tho 
results of experiments in which the bases and tops 
of Boybeem plants were submitted to different photo 
periods by trainmg them to grow through a slit in a 
vertical opa<iue panel The plants were divided into 
three groups (1) controls with loaves and flowers 
intact, in one sot of whn h tops wore given long day 
and bases short day , in the opposite set tops wore 
given short day ami bases long day , (2) tops de 
foliated and basi s exflorated, onss crossed os in 
controls , (3) tops exflorntisl and bases defoliated 
criss crossed as in controls Tho responses to differen 
tial lighting are clear cut Dr Loehwmg concludes 
that the data indicate that tho flowering stimulus is 
a foliar influence entirely distinct from carbohydrate 
sjTithoHis Ihe formative floral organiration ap 
patently depends upon one or more specific inductors 
the production of which in tho soybean results from 
short day illumination Both the flowering stimulus 
of short day and its inhibition in long day exhibited 
a direct quantitative relationship to the amount of 
foliage The largest number of flowers on defoliated 
parts appeared on those plants with tho greatest 
number of loaves under short day illumination 

Protein Synthesis in Deuched Leaves 

In an extensive senes of experiments on detached 
leaMs of daffodils. Pelargonium zonale, Ins Pseuda 
coma, Tropaolum majus, Ltgustrum indgare, 
Hebanihua perennia and Vwna Faba, W H Pearsall 
and M C Billimoria have shown, by floating the 
Icacos on nutrient solution which allowed of rapid 
protein synthesis, that the capacity of leaves for 
protein synthesis under experimental conditions may 
depend upon their age, protein content and certain 
factors associated with the physiological condition of 
the whole plant (Ann Bot , New Senes, 2, No 6, 
317 , April 1938) It is also suggested that the 
permeability of the dissolved solutes m the experi 
mental medium may be on important factor The 
mam significanco in tho results obtained is that it is 
probably undesirable to attempt to apply to other 
genera conclusions based on any one type of plant 


Control of Michaelmas Daisy Wilt 

Mb N C Pbbston has recently tested a method 
of control, onginally suggested by W J Dowsop, 
for the Verticillium wilt of the Michaelmas daisy 
(Card Chron , May 14, 1938) The disease is caused 
by tho fungus V ertictUtiim Vtlmonnn, which appar 
ently does not extend mto the smaller top shoots 
of an infected plant These can be struck as cuttings, 
and usually grow into disease free plants The malady 
appears to be rather widely distributed, and it is 
not always possible to obtain clean stocks for nursery 
propagation, hence the value of top cuttings as a 
practical means of multiplication of valuable strains, 
oven though they be infected with tho wilt fungus 

Nature of Ultra-virus and Bacteriophage 

A usEruL review of present day hypotheses about 
tho nature of bar teriophago and ultra vinises is con- 
tained in a recent paper by Prof C Lovaditi (“Los 
Ultravirus , Bull Soc d Encour pour I Indus 
nationale, 27^2, Janv FiWr 1938) Prof I,evadili 
IS scientific director of the Alfred houmier Institute, 
and 18 in a good position to review the subject widely 
After considering the physiological similarity between 
bootenophago and virus, he sifts the evidence for 
various theories as to their nature Are they inorganic, 
or imorganued organic matter comparable to 
enzymes are they organized living rolls in the full 
sense of the term, or do they represent life laid down 
with illiberal autonomy 7 Prof Levaditi inclmes to 
the last mentioned view les ultra virus et les 

bacteriophages paraissent appartonir a un mondo 
vivant ignor6 jicsquii ce jour ’ Iho considerations 
are mainly illustrated by animal viruses, though plant 
viruses are also mentioned A good deal of modern 
knowledge is collected m the paper, and many 
interesting questions for future research arise from 
its perusal 

Segregation in a Species Hybrid 
By pollinating Iragopogon pratensia minor with 
pollen from T pomfolvus, a hybrid was obtained by 
Dr O Winge (C R Lab Carlsberg S6r Physiol , 22, 
No 9) between two well known Linneean species, one 
of which has yellow and thi other violet flowers 
This cross was originally made by Linnaus himself 
and grown m 1759 The species also differ markedly 
in size of flower heads, foliage characters size of 
plant, aohenes and pappus Both are found to have 
SIX pairs of chromosomes, but T pratensia has one 
pair of satollitos while T pomfoliua has two There 
are also differences in the size and corwtnctions of 
certain chromosomes The I , shows hybrid vigour 
but IS highly sterile, producing only 8 per cent of 
good achenes in comparison with the parents Yet 
moiosis IS regular Later generations were grown to 
F, and were much more fertile Tho F, were nearly 
uniform and mtermediata between the parents Five 
independent pairs of segregatmg genes for flower 
colour were identified, but the ratios were frequently 
modified By selection m later generations, both 
parentel species were obtained, with the corre^nd 
mg chromosome morphology It is concluded that 
all the specific differences arose as genic differences 
m the chromosomes, and that there w therefore no 
absolute boundary between species factors and 
variety factors Two fine coloured plates dlustrate 
the colours and other characters of the heads m the 
parent species and the vanous segregates 
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Tilting of the Ground at Wellington 

Iw September 1930, an Ishimoto tiltraotor was 
jnstalled at the Dommion Observatory Wellinpiton 
m the hope that its records miglit lo^ to the pro 
diction of local earthquakes The instrument con 
tinned m action until March 5, 1034 when it was 
broken by the severe oarthipiake of that day An 
account of the results obtained with its aid has now 
been published by Mr B t Hayes { Horn Obs Bull 
No 133, 626-628, 1938) Tho records showotl 

marked diurnal and seasonal variations The diurnal 
tilt, sometimes exceeding 2 sitonds follows tin tem 
fierature variation, the oijrvos of moan hourly tilt and 
earth temperature at a depth of one foot < orrospond 
ing very c-losi ly The most inteiosting movtinoiit is a 
persistent westerly tilt of at least 10 siconds in loss 
than 3J years piorhaps connottod with crust displace 
meats preceding tho earthquake of 1934 With this 
possible exception, no connexion lias been traceil 
hotwf en the tilting of tho giouiid and tho oci iirrc nco 
of local earthquakes 

Ultrasonic Dispersion 

Tub technique used by Mr B V Bogha\ondra 
Rao of Bangalore in obtainmg tho preliminary 
results described in Natubf, (139 885, 1937)isgi\<nin 
full in a recent paper (f^roe IrulumAtad S<»,7 Ft 3) 
The source of light was a cathode cooled, low th nsity 
mercury lamp wave lengtlis 4046, 4078 and 435H 
being used, 4078 m general proving most suite 1 
in spite of its low intensity The dust free ]i<|uids 
investigated were oontauied ui a Wood tube and tho 
fine structure of the railiation scattoud backwards 
WM examined by means of a Fabry Peiot i^talon 
the distance piece of which was chosin to suit ea<h 
liquid For carbon toliachlorido using a 5 mm gap 
6talon, the author hnds that while the velocity of 
ultrasonic waves of 1 1,000 mogacyclos per second 
IS 920 m per sec that of hypetsonic waves of more 
than 1,000 megacycles is 1 070 m per sec For 
acetone on the other hand, using a 4 5 mm gaj) 
etalon, the ultrasonic velocity is 1 205 and tho hype r 
Sonic 978 m per sec lor ben/eno and toluene 
measurements of hypersonic velocities have net 
proved accurate enough to wan ant publication 

Elements 43 and 61 

A DISCUSSION of the possibility of tin existence of 
stable nuclei of atomic numbers 43 and 61 is given 
by H Jensen {Naturunss , 26 381 , 1938) The 
importance of Mattauch’s nile which states that if 
two isobares differ m nuclear chnrgo by unity one of 
them must be unstable is emphasized and it is 
fximted out that the elements adjacent to element 61, 
“Nd and ‘'Sm, have many isotopes This points to 
the fact that a nucleus with atomic number 61 would 
be unstable, and the same applies to element 43 
Tho possibility that p active isotopes with these 
atomic numbers might exist and have very long lives, 
cannot be entirely ruled out, but is unlikely Tho 
existence of anomalies m the structure of certain 
nuclei 18 also mentioned Considering nuclei with 
odd mass numbers and only one isobaVe, the passage 
from one of these to the next is always accomplished 
(with four exceptions) by the takmg up of either 
one neutron and one proton, or two neutrons, so 
that the atomic number only increases by 1 at tho 
most Hence every chemical element must have at 
least one odd isotope Tho exceptions are the mass 
numbers 37 {Z - 17), 97 {Z - 42), 139 (Z = 67) and 


145 (Z — 60) In these cases transition to the next 
nucleus of odd mass number is accomplished by 
taking up two protons so that tho nuclei of atomic 
numbers 18 43 58 and 61 arc passed over Nuclei 
with atomic numbers 18 and 58 do however, exist 
with even mass numbers On tho other hand, the 
remaining two having odd atomic numbers (43 and 
61) can have 11 > isotope with an ovlii mass number 
(owing to tho rule t hat licav icr nuclei with even 
mass numbers havi always an oven atomio number), 
and so should not exist at nil 

Polyphenol Oxidase 

Keilin ami Mann have recently doscnbwl tho 
pnpaiation from PialUota campe^lrta of a highly 
piirifii d ji )lv phf m I oxidase (Pror Roy Sor B 126, 
187 1938) Till enzyme contains copper os an 

issintial (oiistitmnt of its active group llie loss 
imii pixparations cmtain large urn imts of copper 
which, howovoi does not belong t the tnzyntio, and 
no proportionality e found between copjx r content 
ami activity until the copper is between 3 2y and 
3 5 y pir «nzymo unit At tins level, tho copper 
content and the ciwyniatic activity are strictly pro 
portional Tho enzyino in its pure form baa a high 
spccificitv hvcii when i rude it oxidiros ortho 
dihvdroxvphc mils with gnat rapidity, but affoots 
only a lew monoplic mils siidi as p cn sol Vs it la 
piinhod tho cn/ymio gnuliially losi s its power of 
catalysing tho oxidation of inonophe mils 

Constant of Nutation 

Du H biSNctK JoMiS lias n ci ntly publishod a 
pajicr (Afon Not Hoy Astro iso( 98,6, April 1938) 
on llio Ditcn mation of tho C instant of Nutation 
from tho t iconwich latitude Variation Obsorva 
tions in winch ho deals with the material available 
for tho peiiod 1911 36 from observations with 
tho (.ookhon floating renith tolosoopo at tho Royal 
Observatory Greenwich Dr T Tackson had pro 
viously utili/cd tlw obseivations from 1911 until 1929 
to detcimino tho constant of nut it ion from tho 
latitude vaiiatioiis and while his mithod was closoly 
followed certain minoi alloiations were introducxl 
Amongst these mav bo mentioned tho revision of the 
star jilaces and proiier motions, tho application of 
corrections for wind and diuinal latitude variations 
and tho rodmti 11 of morning and ovenmg oliserva 
tions to identical epochs Tho value of the constant 
of nutation derived by J icksemwas 9 2066' J_ 0 0065', 
and that found by utilizing tho results up to 1936 is 
9 2173'±0 0040' The latter approaches much more 
closely tlio theoretical value Than tho former which 
prosente d a difhcultv to Jackson ho described the 
discrejiancy as one of the uutstamlmg diseurdanoea of 
tho constants of the solar system Bv using New 
combs formula, which connects the him solar pro 
cession, tho constant of nutation the mass of tho moon 
and tho mechanical ellipticity of tho oarth, tho mforred 
V aliie for the reciprocal of tho mass of the moon is 8 1 63 
This IS based upon a luiu solar precewsion for 1900 0 of 
60 3899' found by Newcomb, but according to Oort, 
who took into consideration the rotation of the galaxy, 
tho value is 50 4012' from which the inferred value 
lor the reciprocal of the moss of the moon is 81 69 It 
IS hoped that tho observations of Eroa at the 1931 
opposition will provide a more accurate determination 
of the masa of the moon than that derived by Hinks 
from the 1901 opposition As a result, the nutation 
constant should bo found with greater accuracy 
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Cambridge Meeting of the British Association 

Sectional Programmes 


Section A (Mathematical and Physical SaENCKs) 
programme of Section A, a« aeenis appro 
X pnato at Cambridge, ih less concerned with 
appli^ physics than has been the case for a year or 
two. The opening morning is devoted to a symjiosinm 
on nuclear physics, in which Niels Bohr and W 
Botho will represent the Continental workers On 
Friday, after the presidential address, the Section 
will divide into two, one part disousBuig tho funda 
mentals of magnetic theory and tho other hearing 
three papers on subjects of astronomical interest 
The first, by Shapley, is on the galaxy, the second 
18 by Ives, and deals with his recent experiments in 
which the theory of special relativity receives direct 
support from experiments on the light emitted by 
positive rays, and the third is an account by It W 
Wood of tho new diffraction gratings, which have 
so improved the technique of aatrophysioal work with 
speotrograplis Tho Saturday morning will find the 
Section at work on problems of cosmic rays, with 
an Amenoon and a German guest, m tho persons of 
Prof Furry and Prof E Regoner In the second 
week come sjmposia on low temperature (particularly 
that queer material, liquid helium II), and on seismo- 
logy, the latter takmg place at tho same time as a 
further discussion on meqmetism, this time jointly 
with Section O (Engineering) 

Those who )iavo missod tho general excursions by 
attendance at tho mooting on Saturday will find 
consolation in the fact that tho Section dinner, to 
be held for tho first time, is booked for that evening , 
they may fill in the afternoon at a garden party in 
the Observatory Other visits during tho week are 
to the works of the Cambridge Instrument Co , Ltd , 
and to the Cavendish and Mond laboratones, 
where a film of solar prominences will be shown, 
and a record of the voice of the late Ixird Rutherford 
will be hoard 

Thb Department of Mathematics has a programme 
which IS exceptionally attractive mathematically 
Among the visitors expected arc Prof. Q D. Birkhoff, 
Prof. 8 Lefsohotz, who will lecture on tho funda- 
mental problem of fixed points m topological trans- 
formations, Prof A. Ostrowski, bringing a modifica- 
tion of Newtonian approximation, and Prof A 
Speiser, looking at elliptic functions from the point 
of view of elementary geometry The theory of 
groups and topological algebra are represented further 
by Mr P. Hall, Dr. B H Neumann, Dr O Taussky 
and Mr J H C Whitehead, as well as by Mr M H A 
Newman, who is to speak on tho topological char- 
acterization of the sphere m n dimensions, a problem 
which goes back to Poinoai^ Prof. W V. D Hodge 
and Mr B. Kaufinann have contributions on geometry 
and analysis, and Prof E H Neville and Mr D H 
Sadler will follow Prof Ostrowski 

The Association’s Committee on the Calculation of 
Mathematical Tables, acting through Dr. W. G. 
Bickloy, Dr J C P Mdler and Dr A. J. Thompson, 
wjll ta^ members behind the scenes to look at some 
.itf the problems, mathematical and typographical, 
come between the simple decision to tabulate a 


function and the appearance of the pnnted volume. 
Tho National Accounting machine u^ by the Com- 
mittee for sub-tabulation and the preparation of 
jirmters’ copy is to bo brought from London for 
inspoetion and demonstration, with an operator to 
explain tho adaptations and ingenuities which have 
effected its conversion from coramerco to pure science 
Explanations and demonstrations will bo given also 
of a number of other machines, moluding a model 
of tho Bush integrator, the Mallock equation-solver 
and Hollerith and other machines ; in this exhibition 
the coinpanioH concerned arc co-operating with the 
Association Interest in tho practical side of com 
putation hew been oxprtissod and stimulated at 
Cambridge by tho establishment of a mathematical 
laboratory, and a visit is planned to this embryonic 
institution 

Lastly, the application of methods and ideas of 
combinatorial analysis to tho planning of biological 
experiments will be explamed m a series of papers 
by Dr C C Craig, Mr H W Norton, Mr W L 
Htovens, Mr. F Yatoe and Dr W J. Youden. 

Section B (Chemistry) 

The president, Prof C S Gibson, m his opening 
address, will review the recent advances that have 
been made, chiefly by himself and his co-workers, m 
the chemistry of gold. This will be followed by a 
discussion on the recent advances in the organic 
chemistry of tho metals with special reference to the 
noble metals, m which the prmoipal speakers will 
bo Dr. F 0 Mann, Prof L 0. Brockway (Pasadena) 
and Prof N V Sidgwiok Attention will be directed 
mainly to the eleotromo and steroochemioal aspects 
of tho subject In tho afternoon. Prof Gibson, with 
the assistance of Dr F. O Mann, Mr. H. V. Thompson 
and Dr F. H Brain will give a demonstration on the 
production and application of gold films by ancient 
and modem methods The processes employed m 
the ceramic industry and methods depending on the 
decomposition of organic compounds of gold will be 
demonstrated. Many speoimens will be on exhibition 
The demonstration is arranged to be of general rather 
than purely sectional interest 

A discussion on modem methods of chemical 
6Uialysis, including physical and mioroohemioal 
methods, will be opened by Dr. J. J, Fox, Govern- 
ment Chemist. Contributions will be made by Prof 
Walther Gerloch (Munich), Prof. Fritz Feigl, Dr 
Janet Matthews, Dr. H Jackson and Dr K K 
Nygaard (Oslo) 

Prof. W. L. Bragg will open a discussion on “Clays”. 
He will be followed by Dr R. K. Schofield, Dr 
Nagelschmidt and Prof. J. D Bernal The speakers 
will deal with the atomic architecture of clay and 
clay like mmerals, with the origin of the electric 
ohargee on clay particles, with base exchange, the 
abeorption and yielding up of water and tho behaviour 
of clays m soils. 

The fourth symposium of the meeting, entitled 
“Reperoussions of Synthetic Orgamc Chmustry on 
Biology and Mediome”, which has an added interest 
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in view of the exceptional circumutaiice that the 
Physiological Section will not meet this year is being 
’rrangod by Prof K ( DoJcIh and Prof T W f ook 
Recent work on the production of new compoiimLs 
having tlio biological action of the hi x hormoni s will 
be dohcnbed by Prof Dodds and Pnif L Rnrickn 
(Zurich), and Dr A S Parkis will deal with some 
of their inti resting biological intorrolationRhips Ihe 
second half of the programme will bo occupied with 
descriptions of Hynthotic compwinds which aro able 
to induce cancer (Prof J W Cook) of now com 
pounds having tin pliyhiologitnl action of the hfi 
maintenance hormone of the adrenal cortex (Di 
r Reichstoin, Zuriih) and of thi Hvnthisis of 
vitamin B, and analogous compounds (Pnif A R 
Todd) Specimens and apparatus n latmg to thiso 
discussions will ho on ixhibition throughout the 
meeting 

By the kind invitation of Sir William Pope a visit 
will be made to tho University Chemical Laboratories 
“vir F fiowland Hopkins has also kindly invitod tin 
Section to visit the Departments of Biochemistry and 
Parasitology Visits will bo miulo to thi ( iimbndge 
Instrument Co , Ltd , and Messrs Stewarts and 
Lloyds’ steel works at Corby 

Tho sectional dinner will be held in Sidnov Sussex 
( ollcgc bv kmd permission of the master and follows 
Iho following chemists have accepted tho touncils 
invitation to attend as foreign guests of tho Associa 
tion Prof (j Bertrand Pai is , Prof 1 O Brin k 
wav Pasadena Prof Friti heigl, Piof Walthor 
Gerlach Munich , Dr T Reichstoin Zurich , and 
Prof L Ruzicka Zurich 

Section C (Geology) 

Up to the delivery of Prof H H hwiimoitons 
address on Divilopment and Involution tho 
interest of the programme of Si i tion C is mainly on 
the stratigraphical and palwontologiial side After 
the address tho jmtrological side cloininati s 
The postglacial history of tho i inlands is to bo 
considered jointly with Section K (Botany) Short 
papers dealing with levels and benchmarks archiBo 
logical correlations, conditions in Roman timos and 
the Foraminifera in the deposits will provide the 
basis around which the discussion can range 

A more specialized subject is Tho Distribution 
and Migration of Certain Animal Groups in the 
British Lower Faloiozoio Fauna Dr C J Stubble 
held will open and deal with the Trilobites, and Dr 
G L Elies on Graptolites, Dr W K Spencer on Star 
fishes and Dr A Lament on Brachiopods will follow 
With such exfierts on these particular groups im 
portant points in palaeogcxigrajihy may emorgo 
Tho association and origin of alkali rich igneous 
rocks with limestones has long been of considerable 
pctrogenetic significance This time the question is to 
be debated from the opposite angle The Origin 
of the Carbonate Rooks associated with Alkali Rich 
Intrusions Dr H von Eckermann of Sweden 
will open tho discussion 

Water supply matters are very much to tho fore 
*at the present time Dr J Buchan in dealing with 
tho underground supplies of London will show that 
the progressive lowering of tho water level there is 
giving rise to oonoem about the life of the supply 
This lowormg, also, is leadmg to a deterioration in 
quality due to the drawing in of eontammatod surface 
waters 

Among the j^tapers to be giv en, those conoemmg 


some jiciiiliar lemito roi ks from A-Ustralia tho 
granites of tho Egyptian dvseit the jialisaile iliabase 
sill of Now Joisoj and tho occurroneo of zonal oliv inos 
should be of considerable iiitirest 

Section D (Zoology) 

Section 1) (Zoology) will Is pn sided ov i r In I)i 
S W Kemp whoso pnsidnitial luldiess will deal 
with the futon of occ aiiograjiliy 

llio item in th( prograinim of tho Section which 
will jjeihaps arouse tho most gi ni ral interest is a 
discussion on tho inodianism of evolution extending 
ovir a whole day Iho range of the disi nssioii will 
covir such asjiects of tho subjoct as the importance 
of chaioctci gradients soloctiim ortliogonesis con 
sequential evolution poly morjihisrn and isolation as 
factors m tho ovolutioniiry jirofiss Tin sjKakeis 
iiM ludi Prof I S Huxlov Prof It A Fishi r and 
Pi of A E lineman 

Prof T t.iay wnl introduce a ilisciissioii on the 
role of tho environment m animal locomotion and 
the papiis which follow will treat mainly of the work 
of the ( ambridgo school in tho arialysis of locomotion 
in n(|iiatic torrostrial and aerial forms of life A 
syinposnun on senso perception ami the evolution of 
colour and pattern will bo introduced bv Prof J S 
Huxley and contributions frtim Dr H B I itt Mr 
D Lack and Mr I Biirkill will treat of the subject 
from the point of view of protective coloration tho 
( ourtship of birds and tho ( orrelation between insect 
V ision and flowi r lolour resjxctivoly 

Dr H G Gilson is to give a semi popular lecture 
on tho recent oxpiodition to Lake Titicaca 

lli( ro will again bo an ( xhibition of biological lilms 
of (slucational mtori st Those will include two films 
produced by tho Strand Film Co , Ltd , on initos and 
monsters and monkey to man shown by Prof J S 
Huxley, and hlms produced by Gaumoiit British 
Instructional I ilms { o Ltd on the livorfluko tho 
(rayfish, and tho development of tho trout shown 
by Mr H R Hi wi r An excursion to Wickon Fen 
and Breekland is included m the programme of tho 
Section for the Saturday of tho moiting 

Section E (Geography) 

Till piogrammo for Section E will be opened by 
tho president, Piof (.riffith Tayloi, who proposes to 
deal with geography as an aid to social problems, 
history and mco His addri ss will bo followed by 
a numlier of short papers and a film dealing with the 
impressions of geographers during the recent visit 
of tho Association to India 

On Friday there will be a si nos of local jwpers, 
including two lectures preparatory to tho excursions 
on Satuiday and Sunday Of thoso latter tho first 
will bo to the north Norfolk coast, while tho second 
will visit the Fens Monday is to be given over 
largely to a consideration of tho physical factors 
affecting English ports and ostuanos and will include 
A visit to the Groat Ouse Catchment Board 

On Tuesday morning a sectional discussion on 
Some Aspects of tho Regional Concept’ will be 
opened by Dr S W Wooldridge, while in tho after 
noon two papers will discuss some particular features 
of population distribution On tho last mommg 
Dr Vaughan Cornish will continue his plea for the 
preservation of coastal scenery, this time at Sidmouth, 
and Brigadier Macleod will discuss the Departmental 
report on the Ordnance Survey 



124 


NATURE 


Among individual contnbutionH not already men 
tinned may bo instanced a diHcussion on the geo 
graphical laboratory, to be opened by Prof i 
Dobenham nn account of some of the diHooveries of 
the recent Graham Land expedition by Mr Bertram, 
and home further results of his work on cirque forma 
tion b> Mr W V Lewis The pnigrammo includes 
a much larger number of short papers than usual 
and by reason of its wide field should offer many 
lUms of interest to members of other sections 

Section F (Economics) 

The programme of Section Y is \ir> laigoly gi\<n 
up to the discussion of current mittiis of public 
iinportanco and with the development of statistical 
anci other mothcsls for investigating them 

There will be tVireo papers by Sir William Uoveridgi 
Ml D ( hampomowno and Mr R (’ In sa on various 
aspests of unemployment in lelntion to the trade 
cycle its connexion with the local diversity of 
industrj and its rooont trends Tlie statistical 
methods of testing trade cycle thcxirios and of 
measuring the mohility of labour are being diseussexi 
bj Prof Tinbergen and Dr Marsehak of the Institute 
of Statistics Oxford, respectively Other topics of 
current iinportonoe under discussion will bo public 
works pohev m the trade cycle the economics of 
road haulage since the Road and Rail TraHie Act of 
1933 and the oeonon ic recovery of Germany Mr 
J M Kc ynes has ptomisod a paper on The Problem 
of Genenunent Storage of bood Stuffs and Raw 
Materials 

Mr R F Harrod the president is s|ieaking on 
Tho Scofve and Method of Economics a topic 
which sliould bo of interest in relation to contemporary 
developments and controversy The Section has 
also mode arrangements tor a discussion of papers 
on general sociological ciucstions, by Mr 1 11 
Mai shall on Professionalism ’ and Prof M Ginsberg 
on Tlio Pre sent Position of Sociology’ 

Section G (Engineering) 

In his presidential address Prof R V buuth 
well will deal witli tho Changing Outlook of 
Engmoonng Science 

Thoro will be a group of papers on problems of 
vibration, opened by a short paper and demonstration 
given by Prof C E Inglis There will be another 
group of papers dealing with problems m connexion 
with magnet steels Major Cook, chief engmeer of the 
Mmistry of Transport, will opien a discussion with 
an imiiortant paper on the design of roads 

An innovation of great interest is the experiment 
of mchidmg ton short papers by junior engineers who 
will describe work with which they are intimately 
connooted Each paper and its discussion will oooupy 
no more than thirty minutes The mooting will con 
elude with a lecture «ttid demonstration of engineering 
instruments given by Mr Mason of the Cambridge 
Instrument Co , Ltd 

Section H (Anthropology) 

The anthropological programme is unusually full, 
and it has been necessary to arrange several parallel 
senes of lectures On Thursday rooming there will 
be a general cbsoussion on the Australian abongmes, 
and a film, recently token by Dr Donald F Thomson, 
will be shown m the new Arts Theatre In the after 
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noon papers will bo read on local archaeology in 
preparation for the excursions on the Saturday and 
Sunday 

briday is given up to two symposia tho topic 
for tho morning moetings is tho bwanscomlie skull 
and for tho aftomoon, tho Middle Paltcolithic In 
both symposia papers will be road on the geology 
skeletal lomains and human artefacts The presi 
dential address will bo givoti on Monday morning 
by Prof V Gordon C hilde, and Miss C ivton Thompson 
and Miss Gardm r will desenbo tho results of their 
recent expedition to South Arabia In tho afti rno ni 
Sir Arthur Keith will Hjieak on tho Mount Garmel 
sk< letons and on a ntonsidi ration of tho Piltdown 
skull Other papers will also bo given on Cypriote 
skulls tho stability of English rural population and 
on natural soli ( tion 

Ihero will bo a number of pajiers on folk culture 
on Tuesday morning and m the afternoon four papers 
on ritual —ritual and tinotion, ritual and tradition, 
ritual and myth, and ritual and magic General 
ethnology will also bo represented bv a number of 
contributions on Cambridge, Lapland West Africa 
and Zanzibar and by papers on boats primitive 
art currency, and on sign language 


Section I (Physiology) 

Ihe Inteniat lonal Physiological Congress is being 
held at Zurich on August 14-19 it lias therefore 
been ilooidcd not to hold meetings of Section I at 
Cambridge 

Section J (Psychology) 

Siction J (Psychology) has a very full piogramme 
Tho presidential kddn ss to he dtlivored by Di K H 
Thouless iH entitled Lyo and Brain as b actors m 
Visual Port option 

Roughly grouping tho other topics there arc jiapors 
on social psychology covering tho social implications 
of vocational guidance friendliness and unfriendliness 
between different social groups, generalized foreign 
politics (this last a mathematical analysis) and 
problems of the social jisychology of childhood 
General psychology is being dealt with in jjapers on 
present trends m American jisychology and on hormic 
psychology while merging into things therapeutic 
wo get problems of the mature personality, the back 
ground of the preblom child the teaching of mental 
hygiene through literature with a turn towards 
her^ity in papers on heredity and mental hygiene 
and the inheritance of temperament respectively 

Dealing more with tho exxierimontal side are 
papers on motor learning and the morphology of 
responses, the direction of thought a cunous pitfall 
m factor psychology, verbal problems connected with 
the defmition of personal qualities, factors affooting 
the reliability of mtorviews, behaviour when attempt 
mg dilboult tasks, sensory adaptation (in vision and 
hearmg) and colour blmdness Animal psychology is 
represented by a paper on recent expenments with 
birds, while there is a joint session with Section L 
(Educational Science) on the influence of wireless 
and the cinema on education 

Section K (Botany) 

The botanists and foresters who gather at Cam- 
bridge may anticipate an interesting meeting, for 
a full programme is m prospect The president. 
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Prof W Istilee.willopentheproceedingHWithluBaddrC'S 
on the general physiology of the plant cell This will 
followed by the address of the tlmirmau of 
partment K*, Sir Boy RohinHon who will speak 
on the supply of home grdwn tiinbei 

A number of jomt meetings have lx in arranged 
Sections C and K will unite in a moi ting on the post 
glacial history of Fenland in which botanical geo 
logical and archieological matters will bo discussed 
A meeting of Sections D and K, spread over two 
soHHions, will be concerned with the iiiechanisin of 
evolution a subject whu h should provide abundant 
‘argument both formal and mfonnal Botanists and 
foresters will consider together the n>lal ion of ecology 
and forestry 

A group of contiibutions on tho virus diseases of 
plants, followed by a discussion, will indicate the 
present position of this important brandi of plant 
pathology 

In addition to tlie selected siibjiHts whicli liave 
been mentioned, many separate communications will 
bo presented These include series of papers on plant 
physiology, mycology and palao botany and otliers 
on genetics morphology and ecology 

The foresters (Department K*) m their separate 
meetings, will devote threo sessions to a consideration 
of the cultivation and utiliriition of British haul 
woods and a further session to sod piobloms and to 
pathology 

Prof A H R Buller will dolivtr the Boini popular 
looturo he will speak on si x in the rust tungi 
An extensive display of exhibits will illiistrato many 
aspects of botany It is expottwl that much of the 
material will be on view during most of tho wcik 
and duiing one afternoon session, exhibitors will give 
demonstrations and explanations 

Lxcursions to places of interest to botanists and 
foresters will take place during tlm meeting tlic 
prmcipal excursions falling on Saturday and 
Sunday 


Sbchon L (Educational Science) 

The greater part of the Section’s programmo as in 
recent years, will be devoted to one or two main 
subjects , the prmcipal theme for 1 938 is tdiH ation 
for a Changmg Society The speakers on this theme 
will examine to what extent the oducation given in 
the senior, secondary and technical schools aims at 
preparing their pupils to meet the complex needs of 
the rapidly ebang^mg world of to day Miss Dawson 
of Middlesbrough and Mr Robinson of Sheffield will 
speak as heads of senior schools, while Miss Davis of 
Streatham and Dr Freeman of Winchester will dis 
ouss the oontnbution of secondary schools Mr Paley 
Yorke of Poplar, Dr Richardson of Derby and Mr 
Frank Pick of the London Passenger Transport 
Board will analyse the part played by technical 
education, and Dr Winifred Cullis will represent tho 
pomt of view of tho universities 

Another outstanding item will bo a symposium on 
Thursday on “Tendencies m ^hool Design”, when 
papers will be read by Mr 8 Urwin of Cambridge, 
Mr Denis Clarice HaU and Mr W Q Newton of 
London and Mr W D Seymour (In connexion 
with this subject there will be an exhibition of school 
models and deigns by courtesy of the Royal Institute 
of British Architects ) A joint session will be held 
with Section J (Psychology) on tho influence of films 
and wireless on the education of the school child. 


Mr R C Stcolc of the B n ( and Dr P B Ballard 
speaking fi r So< tion L 

The presidi lit, Mr J Sargent diiector of education 
for Fssex will deliver his presidential address on 
hriday taking as his subject tho function of tho 
Administiatui flio interim report of the Research 
C ominitteo on tin Informative t ontent of tho 
C iimciiliim will bo presented at the same session by 
Mr K <r Wells and Sir Richard Gregory 


Section M (Agriculture) 

Til gen ml til me fi r all the jinixii r iidiiig s issions 
of Section M IS Agricultuie in Ri liiti m t j the Lifo 
f the ( oinmunity On the Tliuiisdiiy moiiimg tliero 
will bo a svmji ismin on Agriciiltiii in Hi Intii n to 
National J* mployint nt Prof ( S Oi win will i pen 
this and will dial in general with tli demands loi 
laboui m agrii iiltiii'e He will b< tollowod by Pn f 
Scott Watson who will considu thi influonoe ot 
syetoms of fanning < n labour i jiiiumonts liy Mr 
's J Wiight who V ill sjxak in Mon and Machines 
(including traiispoi-t on tlie farm) and by Dr I 
Kidd who will iloal with tho Prcsciv ation Stoiage 
and Transport of Paim Piodiiie There will be a 
general diHtiiHsum opeiK d In Pn f R (t White 
Onliiday morning Prof R G Staplodon will give 
hiH prosi 1 ntuvl address i ntitled I ay I anning ind 
a Long Iirm Agnenltiinil Policy Iliia will b< 
followed bv two papers on soil problems nanicK 
Probli ms of Marginal and Waste Land by Dr 
W (« Orr and The Maiiiti nani o of Soil Fertility 
by Dr L M ( lowther I lie general discussion will 
be oponod by Sir Daniel Hall 

Ml nday inoinii g will bo di voted ti a consideiation 
f Th( Piactical Problems of Crop Production in 
wliub Mr J A McM llan will deal with crop liiis 
banclry Prof h T Fnglodow with the place of pliuit 
jihvsiologv and of plant breeding in tho advancement 
of British agiiculture and Mr < T Gimingham with 
( rop posts and di ease Sir lohn Russell will open 
the goniral distussion which follows 

On Tuesday morning theio will lie a symposium 
on Ihe Practical Pniblems of Animal Produo 
tion Prot R Roe will open this with a papoi on 
animal husbandry He will be followed by Piof 
TAD Crow who will sjxiak on animal breeding, 
and by Dr h L T ay lor, w 1 o will deal with parositu 
diHoasos m animals 

Conference of Delegates 

The tonferenco of Dolegates of Corresponding 
Societies will be presided over by tho Right Hon 
tho Earl of Onslow and among the principal subjects 
to be considered are some of wide and national 
importance Lord Onslow m his address will deal 
with Tho Importance of National Parks in the 
Proserv atiun of the Flora and Fauna of Great Britain 
wliile the uigont desirability of tho preservation of 
Crown lands will be ospecially referred to by Dr 
Vaughan (ommli 

Another subject of more than local mtereet is that 
of Wicken Fen and what the National Trust has 
done for East Anglia, upon which Mr N B Kmnear 
and Dr M F Valentine will speak 

The problem of obtaining periodical and sunul 
taneous hold observations over wide areas upon such 
matters as bird and insect migrations, the prevalence 
and distribution of wild plant and animal communities 
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both lianiifiil and btnohcial ajid tho effects upon 
those of the w ideBpread planning and industrial 
development of recent years is boooming a matter 
of significant importance in biological studies , and 
the lo operation of the corresponding societies in the 
study of systematica in relation to general biology, 
which will bo discussed in a conununuation from 
Mr H W Parker should provcofassistanco and value 
m effictivtlv ascertaining tho desired mfonnation by 
00 onlinatisl field obsen ations upon spocihc subjects 


National Efforts in 

T HK eighth annual reports of tho National Radium 
Trust and Radium Commission, 1936 1937 
(published in December 1937)* is of special interest 
in that it breaks away from tho immediate task which 
confronted it in 1929 and now seeks to guide activities 
on a broader basis Ihe following panigraph takon 
from p 23, illustrates this 

‘ Iho CommiHMon believes that to secuio a reason 
able standard of service for tho treatment of cancer 
cases throughout tho country there is need for the 
whole problem to bo attacked by the Government 
along national lines This belief is supported by the 
fact that only a proportion of patients sufToring from 
cancer in sites suitable for treatment bv radio 
therapy are rtcoiving that treatment 
With the resources initially placed at the disposal 
of tho Inist and the Commission, it wasdocidoil that 
a practical beginning to tlie problem of using radium 
m the treatment of thsease could best be obtained m 
tho way the Commission strove, namelj, to secure 
so far as possible tho concentration of radium treat 
raont at the large voluntary hospitals which provide 
teaching facilities It was mevitahle that this loft 
large parts of tho country improvided with radiiun 
fa< ilities, and in consequence centres other than the 
national centres were sot up so that a glance nt tho 
map provided on p 2 of this report shows 13 national 
centres, 9 regional centres and one recognized hospital 
whore the Commission has its immediate interests 
In the report for the precodmg year, the National 
Radium Trust, m looking to future needs stated that 
The views of tho Radium Commission an to the 
need for further considerable supplies of radium have 
received and are receiving anxious consideration the 
more so os it seems clear that with the trend towards 
tho use of larger units the ultimate need over the 
next few years will lie far lieyond the financial 
reaourcos of the Trust Tho C'ommission now sees 
this whole problem of the radiological treatment of 
cancer looming larger with each succeeding year 
This may occasion little surpiise to those who have 
witnessed at close range the developments of radio 
logical treatment especially in cancer , but it may 
well be diflbront for those who, with the constant 
remmder of cancer statistics m front of them, 
may question how valid is tho warrant for any big 
extension of those sorvieos The fact is that surgical 
and radiological methods of treatment are tho only 
two methods which are practised on any scale m 
Great Britain, and with a death rate not far 
short of 60,000 people yearly, it is really an urgent 
matter to moke the most of what we have got 
• Flghth Annukl Report* of tho N*tlon»l Rwllam Tout * 01 ! 
Rsdluin commlnlon lMia-ias7 luolodlng a SUUitlctl Rtoort 
(imd S612) Pp 80 (London HH SuuVry Offloe ) 1* 


JUIY 16 1938, \0L 142 

An innovation will this joar bo mtroduced at 
Cambridge when the delegates of the correspondi^ 
societies and their guests will dine together, Ldnt 
Onslow presiding They will also attend an afternoon 
ganlen party at tho Cambridge Botanic Gardens as 
the guests of Prof F T Brooks Tho view has been 
expressed that tho business of the Conference affords 
insufficient opportunity for that hoc lal contact winch 
is considered desirable and can liest bo attained by 
such functions 


Cancer Treatment 

Thirty years ago it was not unusual for poojile to 
exclaim as to how gladly money would be given for 
a cure for cancer It has not been claimed in any 
one of the reports whicli have been issued from the 
Radium ( ommission that radium treatment is a cure 
for cancer, but it is claimed, and supported by the 
most carefully gleaned (not selected) statistics that 
large numbers of cancer patients have boon treateif 
with radium and have siiccossfullv survived periods 
of five years Since cancer is likely to rotur m the 
body it 18 generally held to bo unwiso to use the 
term cure , but 'freedom from the disease is a term 
which IS accepted on a clinical basis, and the survival 
rate’ is one which is of the first unportant e in adjudg 
ing tho value of any remedial measure 
To return to the belief expressed by the Com 
mission that tho treatment of cancer is a problem 
to bo attacked by tho Government This is shared by 
many people, but the stops by which it could be 
carried out have never boon laid down, and are but 
hinted at in tho report in question The Commission 
does, however, state that an mcreaso of l)ed occom 
modation at or m assoemtion with the existing 
national centres will be required The words “at 
or m association with suggest and are probably 
intended to convey, that any suoh scheme could only 
be earned out with the active co operation possibly 
the direction, of the Mmistry of Health It is, in 
fact, very difficult to see, with the pressure upon 
the bed accommodation of voluntary hospitals all over 
Great Bntam, how any large morease m treatment 
facilities could occur without very extensive building 
and staffing The position is indeed one which calls 
for the most sympathetic consideration by the 
Ministry, because by far the greater proportion of 
radium therapy corned out at present is done at the 
vohmtarv hospitals, the part played by those under 
the direction of tho Mmwtry being, m fact, relatively 
snoall though doubtless locally very unportant If, 
then, the b«t that we can offer m the way of treat 
ment for cancer can only be shared by the whole 
country by the operation of some comprehensive 
scheme such as that outlined by the Commission, it 
IS a plain duty to be undertaken 

It has been pointed out more than once that the 
first need of the population is to be fed, the second 
IS to be housed, the third (perhaps) is to be educated. 
Then comes the question of fitness in health, anS 
unfitness through ill health It may well be that the 
claims of the treatment of pe^le suffering from ocuioer 
may be dislodged from the official mmd by the olauns 
of the really healthy, that money should first be 
spent on the attainment of phj'sioal fitness rather 
than on the relief of the siok S Russ 
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Science News a Century Ago 

Fridinc Cuvier, For Mem R S (1773 1838) 

Cuvier an eminent Funch nntuialist 
and younger brother of t>io more rolobratod Baron 
George H tuvier, was bom at Montboliard on Juno 28, 
1773 At hi8 brother a auggoation he went to Pans 
in 17})7, where he attended lectin ea on physic a, 
chemistry and natural history In 1802 he lieiame 
chief editor of the Journal dr la SoctHi d Kncourage 
merit pour I Industrie Nationals and waa enliuatod by 
hm brother with the compilation m collaboration 
' \rtth Duvemay of the catalogue of the aniinala in 
the Jardin dea Plantoa commenced by Huffon and 
Daubinton In 1804 he became diioctoi of the 
Jardin dea Plantoa, where he made aonie valuable 
obaorvations on the economy and phyaiology of the 
animals, which wore published in the Annalrs du 
Musium In 1824 appeared his chief work, written 
in conjunction with Geoffroy &t Hilaire, entitled 
Hiatoire Naturelle dos Mammiftiros , in which more 
than five liundrcd cpiacliupods weio cnrofullv de 
Hcribod He also luibhahed a large number of 700 
logical articles m the Dictionnaiie dc's Sciencea 
Naturcllea and the volume on Hiatoire dcs C^ta 
t6es m buitea de Buffon In 1831 he was appointed 
inspector general of the Academy, and m 1837 
professor of physiology at the Pans Museum of 
Natural History He died on July 17 1838 

Early History of Embryology 

Iv a retrospective address delivered at the sixth 
anniversary meeting of the Provincial Medical and 
burgical Association hold at Bath on JuK 18 1'» 
1838, and published in tho Iransacturns of tho 
Association Dr Jonas Malden senior physician to 
the Worcester Infinnaiy, made tho following re 
marks Embryology or that department of anatomy 
which traces the gradual development of an animal 
(more particulaily of man) from tho early stage of 
intra uterine existence until it ai lives at its pcifoct 
formation, is a branch of anatomy almost unknown 
m this coimtry although during tho lost twenty 
years it has been investigated with great success on the 
Continent It is to tho labours of tho French and 
Uorman anatomists, more especially those of Meckel 
and Ticxlomann, of Geoffroy St Hilaire and Sorros 
that wc are inclebtod for almost all we know upon 
this intcrcstmg subject fhiLir researches have made 
known to us the wonderful truth that the mtra 
uterine being passes through a series of successive 
changes of existence, bogmnmg with the most simple 
state, and gradually advancmg to the more com 
plicated and perfect They have shown us tliat tho 
Inunan embryo at the earlicnct period of its evolution 
18 analogous to some of the simplest members of 
the zoophytio class, being nothing save a mere 
vesicle or globule, filled with a glairy fluid, and ex 
hibitmg no appearance of variety of parts , and 
that, gradually, organ after organ, and system after 
system, ore developed, and more and more com 
plotely formed , each successive change representing 
as it were the structure and formation of an animal 
higher and higher m the scale of organivation” 

Death of Pierre-Louia Dulong, For Mem R S 

On July 10, 1838, the eminent French chemist and 
physicist Pierre Louis Dulong died in Paris at tho 
W of fifty three years He was bom at Rouen on 
I^bruary 12, 1786 In his sixteenth year he entered 
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tho famous Ecole Polytcchiiiijiu 111 Puns in which 
be aftorwaids was given chairs of tliomistry and 
physics and he Id tho post of diiector of stiidic s In 
early inaiibood bo appears to have practice cl mediciiu 
for a tim treating poor patients free but attracted 
by tho clisciv LI les of Daw and others hc' clovotLcl 
himself to chcmistiy and worked in tho laboratory 
of BcrthollLl Wlitn twenty six years of age* he lost 
an eye tliioiigb an accident with nitrogen c blonde 
Much of bis work was done in collaboiation with Ins 
csillcagno Vkxis mriise Petit (1791 1820) Together 
thev made elaboiate txpenmonts on merciiiv and 
air theimoincti rs in 1817 tliev published a tnemoii 
on till lati of cooling of Ixidios, which was erowued 
by the Pans Atodomy of Sciences and iii 1819 tliey 
tniinciatod tho law lieaiing their nanus, connecting 
the ate nuc weight and specihe beat of a solid On 
Petits death in 1820 Dniong succocxlod to tho 
piufesHorshij) of natural plnlosophy at the F cole 
Poly tc c lmi<nie in 1823 lie was elected a member of 
the Veademy of bciences and nine years later was 
made one of the |>c nnanent si c retanos Some of his 
later ic searches rclstosl to the elusticitv of high 
[iitssiiie steam aftc rw arils studied by Regnanit 


University Events 

BrifAs-i The degree of D Sc I juor s msa 
Irn-s Ikcii conferred on Prof J P Hill iirefossor of 
cmbrvologv Department of Anatomy Iniversily 
( ollege 1 ondon 

( AMBRIOUE — H B (-ott Selwyn ( ollege and Dr 
J E Smith (London) liayi be c n apjMiintid Liinersity 
lecture rs in /oology and Dr V J ( hupmaii (lonville 
anil tains C< liege I nivt rsity dcmonstiator in botany 

Prof F T Brooks has been apfKiinted a governor 
of the National Fruit and tidei Institute until June 
IJ 1941 

llio Bonn \V Levy Resiartli studentship in bin 
ehumstrv has become vacant Applications feu its 
tennro should be add^e^88cd to Sii F' Gowlund 
Hopkins at the School of Biochemistiy liofore July IB 

The Board of Management of the Frank Edward 
FImore Fund will shortly proetjed to tho aware! of a 
stuele iitship for roscarcli I ho studentship is open to 
male graduates of any iinivcrsity in any country who 
were born at any placo withui the British Fmpire 
other than Scotland The Student appointed will 
woik m the Department of Medicine of tho Univ ersity 
of Cambridge under tho direction of the rcgius 
professor of physic The commene mg salary will he 
£300 a vear and the appointment will bo for two 
years in the fiist instance Further information may 
bo obtamod frem tho Regius Preifijssor of Physic, 
Department e f Medicine University of Cambridge, 
to whom applications, together with three testi 
monials, a statemc nt of previous appointments, and 
copies of published {)apc,rH, should be sent not later 
than August 1, 1938 

At Sidney Sussex ( ollege Dr R A Mctance, 
formerly rosearch student of tho College, University 
reader in mcxlicine, has been olcxitcxi to a fellowship 

London — Dr F A Pane th has been appiomtod, 
as from October 1, to the University readership 111 
atomio chemistry tenable at the Imperial Collie 
Royal College of Scienoe Since 1933 ho has been e 
consultant of Imperial Chemical Industries, Ltd , and 
haa been engaged in research work with post 
graduate students at the Imperial College 
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Societies and Academics 

London 

Royal Society (Froc A 166 No 927, 449 189 
Time 1« 1918) 

1) H HABiHEBondW Habthke Self consistent 
field with exchange tor potoHsnira and argon 

Sib 111111011 EnniNOToN and G h Clark T.ho 
problem of n hodios m general i( Intivitv theory 
(1 I Taylob M( asurements with a half pitot 
tube 

J (/ WiLSOY I ho energy l< ss of pinelmting 
tofiinu ray particles in copper 

H J Bhadua On tho theory ol heavy electrons 
and nuclear forces 

W Hbitleb Showtrs p oducixl by tho penotratmg 
cosmic radiation 

If L Aunot and Marjorie B M Ewfk Tho 
formation of helium molecules 

M Born Application of reciprocity to nuiloi 
D H Banoham and S Mosaitam The adsorp 
tion of vapours at piano surfaces of mica (2) Hoata 
of adsorption and tho structure of niultimolecular 
films 

D H Bam HAM and B I Ra4ot k 1 he swelling 
of charcoal (6) Ihe saturation and nmnirsun ex 
pansinns and the heat of witting 

(Proe , B, 125, No 840 291 414 , Juno lb 1938) 

R N Salamam a discussion on now aspects of 
vinis disease 

A Walton and J Hammond The maternal 
tffocts on growth and oonfiirmation m shiro horse — 
Shetland pony crosses 

fr O Lanostboth D B McRae and O W 
Stavkaky 1 ho secretion of protein material in the 
parasympathetic submaxillary saliva 

M Klein Relation between the uterus and the 
oyaries in the pregnant hamster 

(. H Waddinoton Studies on the nature of the 
amphibian organization centre (7) Etocation by 
some furthei chemical compounds 

R D I’BFSTON Tho structure of tho wolls of 
parenchyma in Aiena coleoptilos 

t S Hanes and Margaret Cattle Starch 
iodine coloration as an index of differential degrada 
tion by tho amylases 

Edinburgh 
Royal Society, June 6 

Lmd Charles Difforentml fertility in Scotland, 
1911 1931 (1) Tables were presented giving gross 

reproduction rates in 1911 and 1931 for tho counties 
of Scotland, for the total small burglis and landward 
areas in each county and for the largo burghs and 
cities Between 1911 and 1931 the range of fertility 
in Scottish local areas has contracted and the per 
centage fall has been greater wlioro initial fertility 
was higher The highest current fertility is found m 
the ( lydo industrial area and in some relatively 
prosperous agricultural regions The lowest fertility 
18 found where tho textile industry is important and 
in some of the crofting ooimties 
R M Neill Food and feeding of the brown trout 
(Sabno trulta Linn ) m relation to tho orgamo environ- 
ment A detailed quantitative study of the inverte 
brate population of a defined river area and of tho 
food of trout therein The range of the trout’s diet 
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— the potential range of which is controlled by the 
physical environment — -is indehnite, covering all the 
CO existing fauna of its habitat Species are fed 
to an extent dependmg on thi ir degree of aooess 
ibility and the extent of their n presentation m the 
fauna 9 his is suflSciont to account for the nature of 
stomach contents without invoking discrimination on 
the part of tho fish 

V Tciikrnavin Malformations in tho adult 
salmon as a kov to the undi rstandmg of the fato of 
sinolts iluring their sojourn in the soa A detailed 
examination of two salmon with injured opercula 
shows the distill banoes to be more deep seated thaji' 
app in nt externally Iho ojiorciilimi preoperculiim 
suboporculum and brani hiostogal rays are consider 
ably involved and in oni of them the chondro 
cranium also Tho gills on the injured side are much 
reduced Iroin a consideration of these and other 
malformations not infrequent in salmon coming m 
to spawn the author toncludis that tho enormous 
loss of smelts in the sea is due to pienodical catas 
tiophes Further, that those periods are of short 
duration and aro not tho result of a struggle for 
existence as usually understood 

J A Moy Thom as and Bradley Dyne The 
actinopterygian fislies from tho Lower Carboniferous 
of (,lonoaHholm Eskdale, Durafriosshiie The 
a< tmopterygien fauna of the Lower Carboniferous of 
Glencartholm Fskdalo Dumfriesshire, has been 
re examined and tho general anatomy of these forms 
redosenbod with particular reference to the dermal 
skull bones Rhadmichthye fiiaifortnia was found to 
include Rh anguaiuliu and the Glencartholm specimen 
of Elomchthya atruituliia Ihreo species, Meaopoina 
pulchelluin M pohtua and M craaaum have been 
separated from tho genus C anobma Two now 
genera, Pnramaaolepxa and Proteurynotua have been 
erected Tho nature of the bones of the snout region 
in palteoniscKls is discussed and it is concluded tliat 
the premaxdlory of teloosts is absent in the majority 
of Palffioniscids 

E M Anderson Dynamics of shoot intrusion, 
with some considerations on faulting Use is made 
of C E Inglis 8 formulae for the stresses surrounding 
piano cracks, m a solid vmder tension Those can 
be applied, with slight modifications, to the case 
when the crack is filled with fluid under hydrostatic 
pressure 

Gunnar DAHLBFaa Rare defects in human 
populations with particular regard to the mbreedmg 
and isolate effects A suggested way of decreasing 
rare recessive defects is prevention of cousin marriage 
In a large isolate, there aro not many cousin mamt^es 
In a small isolate on the other hand, there may bo 
many cousin marriages but there cannot be on infre 
quent gene These factors ore balanced so that the 
offect of preventing first cousin mamoges is a decrease 
of the very rare defects with a maximum of 30 per 
cent but, m practice, the figure is expected to to, 
and 18, about 15 per cent Another mechanism 
which may decrease the frequency of rare rooessives 
IS crossing over boundaries of pre existing isolates 
The frequency of cousin marriages in Germany has 
decreased from 0 70 per cent to 0 20 per cent m the 
last fifty years From this is to be drawn the con« 
elusion that isolates are more than doubled through 
crossing over theur former boundaries This must 
have decreased the fretjuenoy of rare reoessives to 
less than half its former values This process has 
brought about an morease of heterozygotee and a 
decrease of homocygotee 
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Academy of Sciences, May 23 (( R 206 1517 1600) 
Vjlevandrb OuiiiiERMOMD and Koukr Lautii 
KliFT Observations on the action of vai ions colour 
ing mattors on living plant fills Plant colls aro 
pcrnitablo to acid colouring mattors under special 
conditions, whilst basic colouis notrato easily Some 
hx themselves easily on tin cvtofilasm and thn 
nucleus and these are the most toxic Others loss 
toxic colour both the cytoplasm and the cacuolcs 
The least toxic, such as neiitial red acciimiilat* 
exclusively m the vacuoles 

bERGE Bfrnsiein The inviisi probli m of the 
theory of the best appioximation i f coiitinuid 
fi met ions 

Marcel faoncHOx and Mi is (jFrmaini!. f vi qcil 
The preparation of two sti rooisomi i ic 2 mothvl 
1 cvclohexanol 1 carbonic acids 
Jean Cabannt-s, Jean Di fay and Ii nxor (.ai /it 
Atmospheric sodium The sodium found at an altitude 
of about IJO kilometres is most probably ot cosmic 

Louis toutriiNAL The gen lal solution by 
mocbanical means of the fundarauital pioblcms of 
deductive logic 

FBANgow ChAtelbt Rational points and the 
classification of curves of genus oni 

Marc Krasneb A gi norali/ation of the lotal 
theory of bodies of classes Condiu tor law of iiiucitv 
law of ordmation, law of cxisti nee 

Jan Poto^^fk A remark on the levorsi hie chains of 
Markoff 

Damodab Kosamui The spaces of gcnoiah/id 
paths which can be associated with a linsler space 
Alexandre Ostrovvsm I ho moduli <f zeros of 
integral functions 

H Hbin8 a theorem of existence in th« theory 
of mterpolation 

Juiros WoiKF The trajfctoiies dohnod by tbo 
ecpiation dzjdt = m)(z) a holoinorph function with 
real positive part in tlu demi plane T>(c'^0) 

Kwok PiNQ liKF Iho directions of Hotel of 
meromorph functions of mfinito older 

Jean Dufay Tho spectra of eomot nuck i and the 
bands of the CH molecule 

Jean Laorula Tho values of gravity in tho 
Sahara and tho Sudan Table of results for 58 now 
stations 

Jean Roubauu Vatjcttb Mass and gravita 
tion 

Georges Dbch&ne Studv of a semi condm tor 
with altematmg current 

Henri Morin An oscillator of relaxation with 
a double grid valve 

Jean Luuien Andkifux and Marcel Chfne 
The electrolytic preparation and properties of iron 
phosphide, FeP Tho method descriliod readily 
furnishes the phosphide FeP m piini e rystals 

Mllk Margubkitb Quintin Iho normal poton 
tial of cadmium and the radius of tho cadmium ion 
in solutions of the benzene sulphonate 
Albert Michel LivY and Henri Muraour The 
metallio spectra obtamed by shattering explosives 
■. Jean Lecomte Infra red absorption spectra of 
the tnsubetituted derivatives of benzene Tho 
symmetry of benzene 

Qeobobs CARPiiNi The ultra violet absorption 
spectra and dissociation constants of the a ketonio 
enediols Beduotone reductmic acids I ascorbic 
and d gluoo ascorbic acids 


Kavmunu Ruumfii Tho dilivdiation of cobalt 
sulphate with 7 gin mol water The mtcuiuxiiate 
liy drates 

Roceb I’brboi The icactional aptitude of mtrosy I 
chloride 

P Boisi HOT and Drouineau Tin pn since 
and constitution of feriiiginoiis comritioiH in a 
Mtditcrianean soil 

(iSORiFs Ciioi iiFRT and I ouis Nflcmer Pho 
nomona if intrusion and ini tamoipliism m tlu Pu 
fambiiivn at Kerdous (Morocco) 

Mai RUE RoQi Fs Tlio discovery of liini stones 
with eiitrocliitoH and of basic eruptive rocks m the 
nutamorpluc s< lusts of (tI^uis (Dordogne) 

Jean ( oi lomb and Osoki fs Duoasi Iho vana 
tioiLs of torrostrial magnetism accornpanvmg chromo 
split no Cl upturns 

PiFiuiE Bfunabd The solar cvole in micro 
s< ismic agitation 

Pai I Bfcqi ERFL Cellular frct 7 lUg and sy norosis 
Mmf Lui tfnnf Lavier Oeorgf T loral anomalios 
in Nareisawi pseud Narcumis 

Pierre lAssABiiliKB Maurice U/an and Alain 
Monnlt The trophopliylactic power of certain 
edible oils towards toxic sulwtancos 
MriK ANDRitF DtmiVALiT First contribution to 
tho study of tho action of calcium salts on ilc ionium 
palmtilum 

Aohiiif Urbain Ravmond ( AiiEN and /fan 
Sebvier The crvoscopic point of tht senim of 
various mammals 

Cracow 

Polish Academ of Science and Letters, April 4 
T Banaiiiiewiiz (1) Tho principles of a new 
tcchnK|ue in tho method of least squares (2) Tho 
fundamental relations between the elements of a 
spherical fxilygon formed bv arcs of small < ircles 
L Marchlewski and B bKAROYNSKi The 
absorption of ultraviolet rays ly entain organic 
substances (47) 

K Dziewonski and W Dymkk A method of 
synthesis of comjsi mils diaryl doiivatives of 2 4 
diamin<H|uinoline 

R J WojTUSiAK and B Ffbkns rx|>ciiments 
on the sense of duoction from a distance and the 
velocity of return in birds The vel icitv of return to 
tho nest and sense of direction in swallows (Hirurlo 
rustirn) 

b bKowRON Rest arches on the endocrine system 
of tho hedgehog (brinaceus) Histological changes 
in the testit los and the accessor j glands of the genital 
appaiatUH of tho male occurring periodically and under 
tho mlluence of tho endoenno stimuli 

B Jalowy Hetcroregeneirtion of tho nerve 
terminations m tootilo hairs 

May 2 

T Banachiewicz The prmciples of a new 
technique for the solution of linear equations 

J Tokahski and Mme II Gawinska Tho micro 
planimetno analysis of Osnick (Volhynia) granite 
W SzAFER The Pliocene flora of the Carpathians 
fovmd at Kroscienko on the Dunajee 

L MonnA Studies on the vital coloration of 
Amoeba {A proteus and A duhta) 

Mt.t.e j Aokermann Histoohemical resoarohes 
on tho lipids and carotenoids in the mtestine of the 
hibernating frog 
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Appointments Vacant 

APPUrATioss arr Invltnl fur Hie rillo»lni! apiiointinrnta uii or 
before till (latcB mentioned 

lErTiHPRIN MstHANirAl LvoiNKERlNO 111 till trlioiil III biiRliieir 
Inn hliart iim ( iitrillir Sudan o \iriiimiit Innrioii Olllce 
Wolliiigli 11 Hoiibc III! kiiiiiliBm llati s \V l (July JO) marked 
1 1 < Hirer iii b niilnii ring 

An bsNiBTANT I am ken ajiji a DFMoNirKATOii in J'Hjsirs In thi 
Manilii hti r Miinli l| al < ulligi ilTcehn li g\ riii Kiglatrar (July JJ) 
iFlTlkFRIN MEtHANIIAI AND kLUTKKAI INUINRERINU In till 
(rojilon J’oIvtielinIc — I In Kduiiitiin Oflliir Ldiieatloii OiDci 
Katliarini strut ( rojdi ii (July Ji) 

liNHKRMT) lEITIRKR IN ANATOMY aild ft IjNIVtrRmTV I FLTl HER 
IN PHtNioiifli In tin I'nherHity of tamlirldgi Dr b J \t 
Rongliton Di imrtinint 1 1 1 li5»li I igy Cambrllgi (July 2>) 

I NIVRRBITl IKITIHKR IN I SYt HOI OtlY III the lllllAireltA (f 
(ami ridge — The Neiritarj I. inral of the baiiiltliN Jhi RigNtrY 
( aiiiLrIdge (July 2li) 

1 FcTiRERiN iiooinoYlnthe I iiiA islty i f lilaag » 111! SiritnrA 

< f the UnlAindty toiirt (July . ) 

OUIDHMID rRIlFFSSOR oY Mathi-matii a at InlAcmltv t lllgl 
luiidtn togiM Api 1 lal altiiitlon t 1 a hrani li of niiehanliN ir aiiplied 
uiathi inatlia ihc Aeadi mic K glatrar (. iilveraitA of Lond in Niiiat 
Hoiiai V I 1 (liilY 29) 

DIKH.TOR OK THE (HEmcAI HtNKARtll I AUORATORT llddlllgton 
— the i,BtaMI-,hnient Ortlcir D N I K 16 011 Qmiii Street S M 1 
(Augiiat J) 

Arbihtant ttuHKR MANAUtK at tin ( milt baitory Aruvankadii 
(Nllglrl liilla) Midi qiialUlealloiiN In < heiidatrv The Si in tan Military 
llepartmint India (.llllii Lundun SWl enviloina mark d 
Drdnaiiie Riendtmcnt (Anivankadu) (Si pi h) 

ShtilOR IFITIRFR IN bioNoMIts III till InlviiHlty of the Wit 
ANaterarand Johauni aburg— I hi Si cretaty High ( oinmiwiiiiii r for tin 
Union of Si utli Afrlia (South Afrli a Houai fratalgar Sqiiare I nndi ii 
VV( 2) (Oit 1) 

ASklRTANTLEtTDRFRlN PHYHIisatliilviNty ( III gi Siutham|tti 
1 he Rigibliar 
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us III iiartinent of the Interior OfBce of hducatlon Project In 
KiBLareh In LnlvenltlBR Bulletin 1637, No 11 tollege Student 
Mortality By John H McNicly I*pvl + H2 lleinta Bulb tin 
1917 No 14 Suceeaaful Prattloea In the Teaching of Kngllah to 
Bilingual fhlldren in HaM-all By Prof Wlllla B Coale and Prof* 
Madnrah b Smith with the aaaiatanev of Jltsulchl Maeiioka Pp 
\l + 163 All rente Bulletin 1937 No 16 Loaniliig Engileh Inel 
diiitally a Study of Bilingual (hlldien By Prof J L Merlam 
Fp Kd-iai 16 cinte BiBlitln 1637 No 26 Education in tin 
Simtiii ra Mouiitalna Preparid hy W H Uaiiumlt* Keyleed and 
edited by Mm Eatlii rine M Look Ppivb&l 16 oente Bullitlii 
19J7 No S7 Ouldanio Bibliography an Annotated Elat of Booke 
Pamphlete and Periodical Kefen line on Oiildamt, appearing diirlug 
till (alojidar Yiar 1936 I ompllii] by Marion H Mitmeranil Marls 
M Priffltt Pp v(71 10 cents Pamphlet No 79 Legislative 

Plans fir financing Pnblle Education By Union Covert and YVard 
\t keisikir Pp v+41 10 tents (Washington DC Govern 

ment Printing Cllllu ) [240 

( oniiiioiiwialth ol Australia Coimell for Sckntlllt and Industriat, 
Rtsiariti Bulb tin Ni II J Studies >n 1 1 net DIsi asc of Sheep In 
South Australia By H R Marston R Q Thomas I) Murnane 
E \t L I lias I W McDonald II O Mmin and E B Bull Pp 
61 b 4 plates (MellKiiirno 0 iurnmcnt Prlntc r ) [276 

U s Deimrtuitnt of Agrlculturt ( In iilar No 467 Mushroom 
Pests and tVir Control By A C Davh Pp 22 (Washington DC 
Uovirument Printing Office ) 6 etuts [270 

Commonwinith of Australia Council for Sclentlflc and Industrial 
K. SI arch Bulb tin No 116 The Relation of Phosphate to the 
Devi Ii ptiiint of Sicilid Pasture on a PodHolisid Sand Progress 
Report on to operative Investigations at the Waite Agricultural 
Research Institute By Dr H C Tnimble and C M Donald Pp 
17 1-8 plate# PamphlitNo 77 A Study of Perelati ncy Productlvifv 
and PalaUblllty in sonic Intnnlund Pasture Clrassis By Dr A 
McTaggatt Pp 16 -b) plates (Melbimrni Qovernmt iit Printer ) |17 
Priiciidings of the Academy of Natural ScUmes of Philadelphia 
tol 90 A New Pnicrvptlc Phasiiild from C-iilia (Urlhoptera 
Phasmatidae) By James A G Rehn Pp 101 107 (Philadelphia 
Pa Academy nt Natural Si Iona s of Fhllaili Iphia ) [47 
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Univirsitv \(l 18 No 11 (Matlicmattcs No 28) BeltrRge rur 
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dir Krelse und Kugiln (23) fiber Flachin und Kurvin (19) \on 
SOrl Matumura Pp 24 (Formosa Talhoku lm|H rial University ) [77 
Statens Metiorologisk Hydrografiska Anstalt Tlllhor Arsbok 18 
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ovinilkt Over vllderlik och vatti ntillgftng Pp 78 2 6() kr (St lek 
holm SUtcBS MeUim loglsk HydrograSska Anstalt ) [77 
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Proricdlngs I f the Koyal Irish Acadiiny \ol 44 Siitim B No 
in Ihc Bogs at Bally hetagli near Duhlln with Remarks in Late 
Glacial lodilltliins iii Ireland By Knud Jiswn and A bariiiigUm 
Pp 205 260 (Uuhlhi Uudges blgglsandCu London Wilhams 
and Norgate I td ) 4< [270 

British Budget 19Jb being an Exposition of the Money Systini 
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28 (Oxford 1 he Author 1 11 Banbury Hoad ) Is [2'^ 
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H 1 Haskins Pp 12 (London British Assix iatiuu fur the Ad 
vancemi nt of Science ) 6d [286 

AlkaU etc Works EeguUllon Act 1000 and Alkali etc Works 
Orders 1928 and 1936 Si venty fourth Annual Re iHirt on Alkali eti 
Works hv the Chb f Inspectors Pniciedliig# during the Year 1037 
Pp 11-bOn (London HM Statlomry 0(Bce ) Is net [286 
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Co-operation in 

T he annual reports in which the Dirictorof 
th( International Labour Organiyationsurveys 
world industrial conditions owo their exceptional 
value not only to the large resources of knowle Ige 
upon which they draw their wide outlook and 
measured but unequivocal judgments but also t j 
the admirable way in which Mr 11 B Butler 
avoidmg excessive occupation with the detail ot 
the work of the Organization has given a baUnecd 
estimate of tendencies and changes ui the economic 
and mdustnal situation for which the scientific 
worker no less than the economist or statesman 
should be grateful Mr Butler s latest and last 
report* is no exception and his review of current 
conditions is followed by an appreciation of the 
changed distribution of economic power m the 
world which should facilitate judgment os to the 
extent or seventy of the recession in trade 
On the purely economic side Mr Butler is uidocsl 
fairly hopeful Notwithstanding the contmued 
political unrest and the hmdrances deliberately put 
m the way of international trade the world has 
struggled back to a prosperity which if anything 
surpasses the level of well being m 1929 In spite 
of the seventy of the American depression he 
anticipates an early resumption of activity and 
sees some signs of greater international co opera 
tion m trade and in currency matters 
This optimism is however restramed and 
against this prospenty Mr Butler sounds two notes 
of wammg First the present is an unstable 
prospenty and in part issues precariously from 
vast expenditure on armaments and the outlay 
of borrowed money Peace as well as prospenty 
depend largely on mtemational trade The effort 
of nations to live more and more to themselves 

'tntenutloiuU Lkbour OBre Twento (bortb SeMlon Ocnerk, 19S8 
Beport of the Dlieotor Pp 81 (Oeoeve Intemational I^baur 
OBoe) If W paper U M cloth 


World Affairs 

the pursuit of ixilicKs which make it imprudint 
to be dependent on other countnts for essential 
supplies and (inscqucnt disengagement so far as 
possible from a world economic system — these all 
menace siuli lompirvtivc prospenty is we still 
enjoy While the energies of every groat nation 
are prim inly devoted to war economic develop 
inent cnciscd in a military strait jacket and social 
welfare subordmatod to the constniction of guns 
warplanes and battleships expectation of the 
future must be t mpered with anxiety rather than 
hope 

Secondly Mr Butler contrasts what prospenty 
at present exists with what might be enjoyed in a 
different atmosphere It is certam that genuine 
prosperity might have been more abundant and 
the prospects of endurance greater had not an 
excessive portion of the wealth of almost every 
country been diverted to war purposes As the 
International Chamber of Commerce recognized at 
Berlm last year m all countries the rapid progress 
of science and mvention and modem methods of 
production and transport would permit of the 
standards of livmg bemg greatly improved pro 
vided the world would oo operate in rational 
distribution In an atmosphere of autarchy or 
national competition there is no prospect of 
attammg the standard of feedmg clothmg health 
housmg workmg hours or leisure which the vast 
technical progress of this century has brought 
witbm our grasp 

It IB well therefore to be remmded by this sober 
review that m spite of all the national experiments, 
many of which have achieved a considerable 
measure of success a high standard of living 
cannot be achieved by national effort alone No 
country can realize its full economic and social 
potentiabihties except as a part of the world 
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community Failure to recognize this truth is not 
merely the gra\ est throat to prosperity everywhere 
The progressive subordmation of the whole national 
life and the activity of every individual to the 
requirement 8 of the State the cramping and 
distortion ol individual freedom and economic 
expansion are already blockmg some of the mam 
lines of social advance and now threaten to sip 
the social edifice which this generation has raised 
Iho sombre picture which Mr Butler gives is 
one which recpiires careful com ideration by all 
thinkmg men including scientific workers as such 
Only by a determined effort can the present pro 
gressive deterioration be averted and that effort 
18 now demanded in the mterests of science itself 
Moreover though science cannot take more than 
a small part of the blame for mankmd s failure to 
utilize scientific knowledge to the fullest advantage 
in service of man s daily needs or for the use of 
scientific knowledge for destructive purposes 
scientific workers are also citizens and as such 
must accept the greater responsibilities which their 
knowledge and training entail 
It 18 not of course within the scope of Mr 
Butler 8 report to suggest ways and means of 
securmg action He can only give a warning and 
it IS one to be heeded by scientific workers More 
over the report is not without certain suggestions 
which merit their special attention In discussing 
the question of unemployment Mr Butler pomts 
out that although m most countries the employ 
ment situation was much better m 1937 than at 
any time smee 1929 due partly to demands for 
war material and the expansion of armed forces 
there is in many countries a marked shortage of 
skilled workers This is due partly to military 
requirements but mainly to the fadure to educate 
a sufficient number of apprentices during the de 
pression Accorchngly it is suggested that the 
whole question of industrial education and trammg 
for mdustry should bo reconsidered 
This 18 a question with which scientific workers 
are very closely concerned Even m regard to the 
problem of trammg for technical positions m 
industry professional associations cannot be said 
to have given anythmg like adequate attention to 
the many important questions involved The great 
demand m mechanized mdustry for highly framed 
workers possessmg a wide range of technical know 
ledge cannot be met without their co operation 
Apart altogether from its reaction on the position 
and efficiency of the scientific worker m mdustry 
the solution of this problem has social aspects at 


July 23 1938 vol 142 

least as important as its effect on industrial 
efficiency The provision of such highly trained^ 
workers would do something to counteract the ill 
effects of the monotony of mechanization which 
have sprung up with the passing of the craftsmen 
and would also make for the mobihty of labour 
and lessen the tendency of specialized work to 
create men who are unemployable in other 
capacities » 

Here and elsewhere as m its references to the 
work on nutrition the extension of the principle 
of social insurance the continueil tendency towards 
shorter hours of work the report marks signs of 
progress and opportunities for further advance by 
inttmational co operation Ihc mam value of 
the report lies however in the world picture 
it gives and the clear warning it sounds as to the 
danger of certam policies whuh are widely 
countenanced to day No thoughtful reader can 
fail to recognize the necessity for facing a changed 
situation and evolving new methods to deal with 
it The very expinsion of the activities of the 
International I abour Organization itself to meet 
the increased need for international co ordination 
with the passmg of economic lamezfaire the 
increased importanci attached to the problems of 
agriculture migration housing nutrition mdigen 
ous labour attest the existence of an immense 
amount of mtemational co operation even in these 
days of anxiety and unrest and forecast the 
immense opportunities of development m many 
of which scientific workers have their part to play 

Beyond this the distribution of economic power 
w shiftmg The economic development of the Far 
bast 18 inevitable and there is little doubt that 
Europe will ultimately lose some of its pre emmence 
in the economic sphere a process likely to be 
accentuated by the division of Europe into groups 
pursuing different social objectives and workmg 
upon different economic prmciples Here again 
are problems to bo worked out rather than fought 
out and Mr Butler s survoy is pregnant with 
challenge to commercial and mdustnal states 
manship 

Ultimately however it is the challenge to men 
of good will everywhere to unite m the task of 
securmg for all mankmd the advantages which the 
achievements of modem technology have putv 
within our grasp that most commends the report 
The prostitution of scientific knowledge to 
destructive purposes and the pursuit of retrograde 
nationa economic pohcies threaten the whole 
social edifice and with it the freedom and 
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continuity of scientific work itself lor scientific special umtnbutions to the solution of specifieil 

, workers Mr Butler poses clearly the question technical problems or by thoir indifference and 

whether they are prepared to take up the arduous neglect allowmg the forces of disruption an i 

task with their fellow citizens of evolving moans retrocession to gam strength until scientific workers 

of arresting the drift to disaster making their own are overwhelmed with the rest 


British and German University Enrolments 


I N another column (p 17o) we prmt an article 
on Numerical Changes m the Oerman 
Student Body by Dr L Y Hartshorne of 
Harvard author of German Universities and 
National Sociahsm The mam conclusions m 
Dr Hartshorne s article may be summ trued by 
saymg that the reduction m number of students 
m Gorman umversities and seats of higher loarnmg 
was approximately 42 per cent between 1932 and 
1937 so that where there were a hundred m 1932 
there v, i rc only fifty eight m 1937 The process has 
smeo continued and it seems probable that there 
ire now not more than half the number of students 
m Germany that there were m 1932 Of the 
survivors nioie than a third — approximately 34 
per cent m 1937 — were students of medicme The 
gre it reductions have boon m humanities m p iri 
science and m law and allud studies ihese 
conclusions naturally suggest in mquiry whether 
there are similar tendencies if of a less degree m 
the British student body A preliminary mvestiga 
tion of the returns of the Universities Gnnts 
Committee shows that this question must be 
answered m the negative 
Smee the academic year 1933 34 there has been 
a slight fall m the number of students ontenng 
British universities The (hinges are of the order 
which those who admimstor universities regard as 
normally associated with fluctuations of prosperity 
There is no reason to suppose that they have any 
permanent or deeply seated social causition 
Moreover withm the British student body itself 
there are only mmor fluctuations m the distnbution 
of numbers The British classifications are scircely 
comparable to the German but with due reserva 
tions it 18 possible to construct tentatively a com 
parative table of student groups m Great Bntam 
and (jrermany expressed as percentages of the 
total enrolment m each country Such a table can 
be mterpreted however only m the light of the 
enormous absolute fall m the total number of 
German students 

It will be seen that the highly significant drop. 


both relative an 1 absolute m the sciences ind m 
engmeermg m the gre illy diminished Gorman 
student body has no par illcl m the British 
universities A distant analogy m vy bo suggested 
m the rise m th( percentage m medical studies 
m the two countries The relatively greater atten 
tion pud to these by British students is however 
easily exphuiblo by the rise in importance of the 
social 8( rvices m Britain and the mcreased demand 
for British <r lined medical men overseas 


PiR LsiAUKS ut Total Esrolsiint 



So far IS foreign students are concerned the 
movement m Gre it Bntam is m the opposite 
lirection to that m (mrmany The report of 
the Universities (irauts Oommittoe notes that the 
number of students from overseas in Bntish um 
versities reached m 193b 17 the rfxxird figure of 
0 792 This IS an increise of about 50 per cent 
over 1932 33 Dr Hirtshorne records a decrease 
in the number of foreign students m Germany 
from 6 b93 m 1932 33 to 4 768 m 1936-37 The 
Umversities Year Book of the Bntish Empire 
shows the countries of ongm of students from 
abroad m British universities The numbers from 
Germiny in the six years 1932-33 to 1916 37 
were respectively 169 375 43b 439 416 444 
These may be compared with the corresponding 
numbers of students from Holland 48 55 42 
66 69 68 and from France 80 73 81 78 76 50 
We leave our readers themselves to judge whether 
the increase m the number of students from 
Germany smee 1933 is due to an increased recogm 
tion of the advantages of study in Great Bntam 
or to the racial and other limitations which are 
now imposed m that country upon entrance to 
universities 
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Biological Aspects of Health 


Biologists in Search of Material 
An Interim Report of the Work of the Pioneer 
Health Centre Peckhani Pp 104 (London 
labor and labor 1018 ) 2^ net 

A SMALL CO npan y of private individuals 
established what they deseribed as a 
Pioneer Health ( entre m April 1928 in a small 
house m Pockham London It was situated in the 
mi Idle of a densi ly populated artisan district and 
staffed with a resident medical officer a social 
secretary and a houst keeper families living m 
the neighbourhood were invited to join a family 
club for a small weekly sum m return for which 
they were offered a periodic medical and dental 
overhaul for each mdmdual a parents chmc with 
men and women doctors ante natal post natal 
and infant welfare clinics and to these were added 
an orthopsedic clmic and a children s afternoon 
nursery The service offered to each family was 
advisory No disease received treatment at the 
centre Its oojects were inquiry social and 
medical investigation to evoke a desme for health 
to detect and direct attention to the bogmnmgs of 
disease and to give advice as to how to procure 
necessary and effective treatment After several 
years experience an explanatory book was issued 
entitled The Case for Action (1931) and now a 
report is published under a rather formidable and 
ambiguous appellation of the pnnoipal findings 
The document now issued explams the growth 
and expansion of this interesting and somewhat 
unusual family club in and around which various 
social activities have grown up The report is 
concerned with the mcidtntals of the readjustment 
and rehabilitation of the sick and the promotion 
of health But it necessarily raises many large 
social and medical questions some of which are 
controversial and others open up issues which are 
not perhaps as fully considered or presented as the 
reader would like The C ase for Action was widely 
criticized locally at the time because it seemed to 
be msufiloiently realistic of the actual public 
services provided for the control and treatment of 
disease and for the promotion of public health m 
Peokham and elsewhere The Case seemed to 
be more one for amendment of pnvate practice 
and the existmg medioal services than the estab 
lishment of yet another form of clinic and one 
not easily assimilable with existmg institutions 
Perhaps the conservative mmd of the British 
public did not apprehend the purpose of a social 
club for families to have penodio medioal examma 
tion without a bottle of medicme perhaps the 


purpose itself was prcsenteil m terms too technical 
and philosophical to he attractive to the lay mind 
However this may be the scheme has reached a 
stage when it is evident that it has confirmed some 
of the findings of Sir James Macktnne s work in 
Bumlcy and at St Andrews and not a few of the 
findmgs of the mstitutions m America which 
advocate and practice the periodical medical 
examination of the normal person There is 
much to be said for this as tho Metropolitan Life 
Insurance Co of New York long ago proved as 
Mackenzie proved the value of early subjective 
symptoms Whether our urban populations are 
better satisfied when the medical man is biologist 
and themselves are material is another question 
There is certamly no one more popular with them 
than the family doctor and none more keen on 
health when they understand it Wo must re 
member that Hippocrates himself said if you miss 
bemg understood by laymen you will miss reality 
One thing is equally plain 1 he Peckham Health 
Centre has excellently demonstrated beyond all 
doubt or question the great principle old and 
ever new of the importance of seemg and knowing 
the family both m diagnosing disease and m 
teaching the individual the way o health and 
still more m detectmg disease which is inmor or 
unsuspected This was one of the advantages of 
the old fashioned family physician But this is 
not the only advantage revealed by the Centre 
There is also the gam of a regular overhaul (so 
much advocated m America and so little practised 
m England) It would also be well that such 
exammations of the normal should have the 
purpose of health education rather than the 
objective of detecting unforeseen disease One of 
the strong pomts mdeed the primary purpose of 
the Centre is the promotion of personal hygiene 
Its assessment and mdications and the morease 
m length of life m capacity and m well bemg and 
happmess which may result from it 
We are glad that the promoters m this second 
statement are more positive and const uctive than 
m The Case for Action — and naturally so as the 
result of their labours — and are consciously or 
unconsciously wisely adjusting their ease to the 
current advances m national health and the pro 
gress which has occurred m the locality smee 1926 
The sections dealmg with the methods of ex 
ammation and with nutntion are excellent and 
lull of suggestion to many other chnica Indeed 
their experience m regard to nutrition is timely 
and very instructive The Centre faraihes have no 
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shortage of food and arc in contact with goo<l and 
cheap markets and able to obtain sufficient and 
suitable food, and yet there w malnvlntton, some 
of it severe Tn short, the problem of nutrition 
cannot be solved by confining ourselves to foml, 
quantity or quality Apparently iron and calcium 
deficiency, the presence of worms, various febrile 
states, and meffective assimilation of the food are 
responsible for much of the poor nutrition Thus 
it seems there is no panacea for malnutrition, not 
even family allowances Its cause, or one of its 
causes, is ineffective utilization by the body of 


the food consumed This section of the report is 
very illuminating 

It seems that the ('entre is not rocniitmg or 
keeping its membership quite as much as it had 
anticipated, and is not receiving all the support it 
had fairly hoped for, with the result that it is 
unduly restricted in the fulfilment of its purpose. 
This, wo fear, is the usual disability of all pioneers. 
But the promoters of the scheme need not despair , 
their report contains positive elements of utility, 
and they have accomplished much m health 
education 


Hamilton and Geometrical Optics 


(i) Geometrical Optics : 
an Introduction to Hamilton’s Method By Prof 
.1 L Synge (Cambridge Tracts m Mathematics 
and Mathematical Physics, No 37 ) Pp ix + 110 
(Cambridge At the University Press, 1937 ) 
6» fid net 

(a) Geometnschc Optik. 

Von C Carath^odory (Ergcbnisse dcr Mathe- 
matik iind ihrer Grenzbegiete, Band 4, Heft ) 
Pp iv+ 104 (Berlin Julius Spnnger, 1937 ) 
9 90 gold marks 

(1) C'EW men were more versatile than Sir William 
RowanHamilton(1805-18fi5) Inearlyyouth 
he showed amazing linguistic ability, and attained 
a high standard m Latin, Greek, Hebrew, Itahan, 
French, Persian, Arabic, Chaldee, Synac, Sanskrit, 
Hmdustam, Bengali, and other languages Ho 
then turned to mathematics, astronomy and 
physics, and at the ago of seventeen years he 
began to produce origmal work m geometrical 
optics Hamilton’s achievements were so great 
and so varied that it has taken the scientific world 
a long time to appreciate their full extent Nine- 
teenth century mathematicians esteemed him 
principally for his theory of quaternions Since 
the nse of quantum mechanics, we now realize 
the fundamental importance of Hamiltonian 
dynamics His optics, although his earliest work, 
has been the last to be appreciated. 

The long neglect of Hamilton’s methods m 
geometrical optics may be attributed to the fact 
that he attached primary importance to their 
theoretical aspect, and so he allowed his extensive 
work on the practical applications to the design 
of optical instruments to remain unpublished 
These manuscripts were almost unknown imtil 
1931, when they were printed in volume 1 of his 
“Collected Papers’’ (edited by A W Conway and 
J. L. Synge). Another reason why practical 
designers have neglected Hamilton’s work is that, 


as published, it dealt throughout with the highly 
general and difficult case of anisotropic media, 
although it had been originally worked out for 
the much simpler isotropic cose, which is all that 
IS usually needed 

Hamilton’s method is based on Fermat’s 
principle, originally stated in the metaphysical 
form, “Nature always takes the shortest path ” 
More accurately, the path by which light travels 
from one point A’ to another A will be such that 
the time taken will be, in most cases, the least 
possible (and in general what is calle<l ‘stationary’) 
Hamilton’s rharartenstic funrhon V is proportional 
to this tune, and theoretically all his results are 
obtainable from the mathematical conditions that 
V should be stationary In practice, however, it 
IS difficult to calculate V for an optical instrument 
It 18 easier to deal with the angle -characteristic T, 
proportional to the time from N' to N, where N' 
IS the foot of the perpendicular from a fixed pomt 
O' on to the initial ray, and N is similarly derived 
from the final ray and another fixed point O. We 
can also use the mixed characteristic W, propor- 
tional to the tune from 4' to V H Bruns (1848- 
1919), who. unacquainted with Hamilton’s work, 
rediscovered part of it, though in a more com- 
plieateii form, introduced the term etkonal. One 
of his eikonals was equivalent to Hamilton’s T 
Others were obtained by drawing planes through 
O’ and O perpendicular to the axis of the instru- 
ment, cutting the initial and final rays in P' and 
P respectively, and then considenng the time from 
N' to P, or from P' to N These eikonals are 
functions of four variables, whereas V mvolved 
six, W five, and only T as few as four. Prof 
Garath6odory considers that Bruns made an 
important advance on Hamilton’s work in this 
respect, but Prof Synge strongly dissents from 
this opuiion, and declares that the use of the word 
eikonal is neither necessary nor desirable His 
tract is a simple and straightforward account of 
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V W T with their applications to the leading 
properties of optical instruments He deals with 
the relation between object and imago the foci 
focal lines and planes nodal points principal 
points magnihcation the defects (spherical aber 
ration astigmatism coma curvature of image 
and distortion) Abbe s sme condition an 1 some 
oases of dispersion (chromatic aberrations) lor 
the system treated as a whole Hamilton s methods 
(or their modifications) seem the most powerful 
yet devised though for isolated probUms shorter 
solutions can bo found 

(2) Instead of st irtmg from Fermat s prmciple 
geometrical optics may be based on Huyginss 
principle that the wave front is the envelope of 
secondary waves the centres of which are on a 
previous wave front The rays (m an isotropic 
medium) arc the normals to these wave fronts 
Prof Carath^odory reversmg Hamilton s pro 
oediire starts with Huygens s pnnciple which he 
develops by the aid of Cauchy s theory of charac 
tcrislicB of differential equations Ihis leads to 
Pomcar6 s and Cartan s theorems on integral 


mvariants which are generalizations of Malus s 
theorem that rays mitially normal to some sur 
face finally emerge after any number of reflexions 
and refractions as normals to another surface 
Much stress is laid upon canonical direction co 
ordinates which are analogous to the momentum 
00 ordinates used m Hamilton s dynamics The 
usual equations of the calculus of variations 
expressmg the conditions for a stationary path 
are replaced by the canomcal equations of the 
Hamiltonian function again as in dynamics In 
the subsequent work a great part is played by 
lagrmges brackets and canonical transforms 
tions Rather unexpectedly those lead to the 
eikoiuls and wo suddenly realize that the formid 
able pure mathematics has after all a physical 
application However Prof ( arathdodory s 
emphasis is certainly on the mathematics while 
Prof S 3 nngo s is on the physics Both books may 
be warmly commended and the fact that Hamil 
ton a work can be developed in two such different 
ways IS evidence of the versatility ol his genius 
H T H PlAGGIO 


Presentation of Physical Chemistry 


(i) An Introduction to Physical Chemistry 
By F A Philbnck Pp ix + 368 (London 
J M Dent and Sons Ltd 1937 ) 5s 
(a) Elementary Physical Chemistry 
By Prof Hugh S Taylor and Prof H Austm 
Taylor Second edition Pp xiv + 664 (London 
Macmillan and Co I td 1937 ) 16« net 

(3) Lehrbuch der physikalischen Chemie in 
clemcntarcr Darstellung 

Von Prof Dr John Fggert Vierte verbesserti 
Auflage Pp XU + 681 (Leipzig S Hirzd 1937 ) 
25 60 gold marks 

(4) Praktische EinfUhrung in die physikahsche 
Chemie 

Von Karl Lothar Wolf und Hans Georg Triesch 
maim Lrster T01I Molekule und Krafto Pp 
V1U+ 114 (Braunschweig Inedr Viewog und 
Sohn 19J7 ) 4 80 gold marks 
(1) TN recent years physical ohonustry has been 
specifically included in the syllabuses for 
the various higher school certificate examinations 
and this book is mtended for students who are 
working for these and similar exanunations All 
the topics generally included m elementary 
physical chemistry are discussed and m addition 
there is a useful chapter on the theory of analysis 
The treatment is simple and clear and essentially 
descnptive rather than mathematical The point 
of view IS commendably modem the student 


wl ose knowledge oi physical cheinistrv is basotl 
on this book will find that he has httle to unlearn 
during the course of his more advance! studios 
at the university Subjects such as radioactivity 
isotopes atomic structure and electronic theory of 
valency are not m luded and the author has wisely 
avoided a number of other matters which are 
much better left to a later stage 
The reviewer s chief cnticism of the book as a 
wl ole IB that the historical background has boon 
almost entirely ignored Traube anl Pfeffer are 
not mentioned in connexion with osmotic pressure 
whore the only names recorded are those of Morse 
and Frazer and Graham finds no place m the 
chapter on colloids whore due credit is given to 
von Weimum and to Bredig T1 ere are however 
many good points about this book it would 
be impossible to refer to them all but special 
mention must be made of the neat deduction from 
the kmetio theory of the pressure of an ideal gas 
When another edition is m preparation the 
author would perhaps consider maki^ some small 
changes for example it is doubtful whether 
sulphuric 13 weaker than hydrochlonc acid (p 103) 
and whether simultaneous adsorption of both 
reactants is generally mvolved in heterogeneous 
catalysis (p 120) The molecular conductivity has 
fallen mto disuse lor good reasons and shoidd be 
replaced by equivalent conductivity A phase 
diagram for phosphorus would help oonsiderably 
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in connexion with the description on p 302, 
and mention of the terms onantiotropy and mono- 
tropy would not bo out of place there These 
matters are, however, relatively ummportant, for 
the book is one which can bo recommended for 
its mtended purpose , both pupils ami toai lu'rs 
should benefit from its use 

(2) The first edition of Taylor’s well-known 
“Elementary Physical Chemistry’’ suffered to 
some extent from the fact that it had been adapt («1 
' from the t wo-volume treatise compiled by a number 
of different authors there were certain ga^is and 
soma inequalities of treatment The appearance of 
a new edition, revised by Profs H 8 and H A 
Taylor, is to be welcomed, because there has now 
boon an opportunity for the material to bo wolded 
into a more coherent whole 

In addition to a general revision, two new 
chapters have boon mtroduced , one deals with 
the development of the quantum concept and its 
apphcation to atomic and molecular systems, 
whereas the other considers these applications m 
more detail with reference to gasos, and includes 
such subjects as rotational and vibrational heat 
capacities, ortho- and para-hydrogen, and zero- 
point energies Elementary quantum concepts 
have also been introduced into the chapter on the 
velocity and mechanism of chemical reactions, and 
this portion of the book, as is to be expected from 
its authors, is of exceptionally high standard 
The section on the atomic concept of matter has 
been brought up to date, but it is unfortunate 
that the impression is given (p 36) that the 
nucleus is still considered to consist of protons and 
slectrons In accordance with modern ideas the 
treatment of solutions is based on Raoult’s law , 
the authors should, however, have given greater 
smphasis to this pomt in the discussion of ideal 
solutions (p 327). Although the chapters on 
slectrochemistry are quite good, the treatment of 
salt hydrolysis is open to cnticism, and it is hoped 
liat an early opportunity will present itself for 
;hi8 section to be amended 
The book concludes with three appendixes, 
leahng respectively with the deduction of Maxwell’s 
listnbution law, of Planck’s expression for the 
nean energy of a Imear oscillator, and of the 
muting law of Debye and Hilckol The first and 
ast of these involve fair mathematical skill, and 
t has evidently been considered advisable to keep 
-hem out of the main body of the text this pro- 
.•edure will meet with the approvul of many 
itudents who are still finding their way among 
-ho foothills of that imposing mountam range 
vhich is physical chemistry 
Since the first edition of this book was published 
n 1927 it has been reprinted four tunes, and there 
s every reason to expect, from its content and 


style, that the demand for the new eihtion will 
be even greater 

(3) Although the tliird book on tlio list is 
desfrilHsl as an “elementary ])resentation”, it is 
doubtful whether it could bo appreciated by a 
reader who has not already some knowledge of 
the fundamentals of physical chemistry, and this 
ixnnt should bo Iwirne in mind The treatment 
of atomic strut tiire, and of related topics, is 
particiilarlv gotxl, but a severe cntic might 
question the wisdom of devoting more than a 
quarter of the book to the consideration of atomic 
and molecular structure, although loss than lour 
pages are attordod to the modem theory of 
valency There is always a danger, when writing 
a relatively advanced text-book, of occupying too 
muth space with matters in which the writers are 
specially interested or which happen to be topical, 
with the result that others of fundamental impor- 
tance are treated too briefly This may bo illustrated 
by the fact that in this book only 16 pages are 
given to the osmotic properties of dilute solutions, 
mcluding experimental raethotls <uiil diftiision in 
the opmion of the reviewer, this is too small a 
proportion of a book with 640 pages of text 

The arrangement of the material is unusual in 
some respects, although it could jirobably be 
readily justified Tt is siirpnsing, however, to find 
that the phase ride is not mentio'if'd iintd after 
the treatment of one- and two-component systems 
Nevertheless, this is one of the most interesting 
of modern text -books of physical chemistry Its 
wide apjieal is shown by the translation of earhor 
editions into English, Italian, Russian and Spanish, 
and lour German editions have been published in 
eleven years 

The present issue, like its immerliate predecessor, 
has boon rovised by the author in conjunction with 
Dr Lothar Hock, and it is quite evident that the 
work has been well done not only have many 
portions boon rewritten or rearranged, but also 
the material ailded has necessitated an increase 
of nearly 80 pages The book has one disadvantage 
from the pomt of view of readers m Groat Britain and 
in the United States the thermodynamic symbols 
aro not those generally employed in these countries 

(4) The Iwok by Wolf and Tneschmann is of an 
unusual type it is not so much a text-book of 
practical physical chemistry as an account of the 
pnnciples of the subject A number of exercises 
are suggested and their theoretical basis explamed, 
but for oxponmontal details the reader is referred 
to standard German texts of theoretical and 
practical physical chemistry and physics Whore 
these are available this small book, which covers 
the field of ions, atoms and molecules, and gases 
and liquids, should be very useful, but otherwise 
its value IS restricted. S G. 
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Physiological Chemistry of the Bile 

By Harry hobotka Pp xu + 2()2 (London Baillidre, 

Tindall and Cox, 1937 ) 13s 6d 

T his volume aims at providing the experunental 
worker m physiology, pliannaoology and expert 
mental medicine with a survey of our present know 
ledge of the bihary secretion It is intended to be 
read however, m conjunction with a companion 
volume by the author called Chemistry of the 
Stends” Without reference to the latter, certain 
•ections on the bile acids m the present book are not 
clear, since the author refers to the ruigs and carbon 
atoms of the bile acid structure by numbers , for 
example, ‘ring III’, fu— C,, ', these sections 
would be much easier to read if a skeleton striiotiiral 
formula of the bile acids with the rings and C atoms 
appropriately numbered woro mcluded, thus avoiding 
unnecessary references to the companion volume 
The hrst half of the book deals mamly and 
thoioughly with the composition of normal bile, 
and there is an mtroduotory chapter on the general 
physiology and structural relations of the tissues 
involved m bile formation One feels that a book 
on the physiological chemistry of the bile is moom 
plete without at least a brief accoimt of the bile 
pigments, a discussion of which has been excluded 
from the present volume The author however, 
disarms criticism by stating that they could not bo 
treated adeiiimtely without an oxtonsive exposition 
of the physiology of the blood pigments and the 
chemistry of pyrrole derivatives 

The leuit half of the book deals mainly with the 
pharmacological aspect, cspocially with choleretics 
and oholagogues A bnet account is also given of 
bile and bile acids m pathological conditions 

The book should be stimulating to research workers. 
Since gaps and uncertainties in our knowledge of the 
bile, together with suggested Imos of mvestigation, 
are clearly indicated and constantly referred to by 
the author Many of the earlier results m this field 
require ro investigation There is an extensive 
bibliography, which occupies one quarter of the book 
The latter hew the merit of satisfying a need emd of 
bolleotmg together in an orderly fashion a large 
number of scattered data ooncommg the biliary 
secretion K T W 

On Guard against Gas 

an Account of the Prmciplos of Oew Warfare and 
of the Stops to be taken by the ordmary Citizen 
to defend his Family By H A Sisson Pp 91 
(London Hutchinson and Co (Publishers), Ltd , 
n d ) 2« net 

I T IS a pleasure to turn to a book dealmg with 
poison gas which has been written by an expert 
who has had personal experience of it not only in 
the laboratory and experunental ground, but also on 
the battlefield itself Major Sisson held an important 
appointment m the Gas Directorate of the British 
Expeditionary Force durmg the Great War, and ho 
has first hand knowledge of the practical use of gas 
and can estimate its probable effects if it is employed 
against a civil population His opinions, therefore, 
should carry weight with the majority of people. 
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who arc naturally ill informed in a matter remote 
from their ordinary experience and have boon 
grossly misled m the jiast by sensational writers 

The author considers that gas would bo a minor 
danger in an air raid if people con be made to under 
stand it Besides bemg told what precautions to take 
against it, they ought to loam the reasons for the 
recommendations made It may not be possible to 
make one s home safe against hre and explosives 
but it can certainly bo made reasonably proof 
ogamst gas, and scarcely any serious casualties need 
be expected from it among a fully instructed com 
munity 

Tho book IS not intended to be a substitute for the 
official ARP Handbooks, which the author con 
eiders excellent, but to supplement them by giving 
a more general view of the subject in the form of a 
connected story It describes in non technical 
language tho different kinds of gas that are most 
likely to bo used in air raids and explains their 
action and tho method of catching them in modem 
respirators There are also chapters on the experience 
gamed from the Groat War in regard to the employ 
inent and effects of gas, and on tho preparation of 
gas shelters in tho homo 

This excellent little book is within the reach of 
every jXKkit and it should be widely rcail ospieoially 
by nervous householders C H Foulkks 

Bio-Politics 

an Essay in the Physiologj , Pathology and Politics 
of the Social and Somatic Organism By Morley 
Rolwrts Pp XV +240 (London J M Dent and 
Sons, Ltd 1938 ) 15« net 

M r morley ROBERTS S study of the social 
organism as he admits and mileod proclaims, 
IS bastd on analogy, specifically on tho thesis that 
the coimnunitios of liees, ants and termites and 
therefore also human societies, resemble organisms 
'Whatever the groups, the laws of organic develop 
ment which produce order, _form, mterdejiendence 
and differentiation arc everywhere tho stime Honct 
studies in the pathology of single animals can be 
applied to tho functions of social and national groups 
‘ Where protoplasmic units, however simple or 
complex, work together in symbiosis or communal 
life, they can best bo considered as organisms, and 
as such liable to tho diseases and disorders which 
change or destroy tliem Ho is not afraid of carrying 
his analogies to an extreme For example “After 
what was said earlier on immumty, students of 
mediome will have no difficulty m thinking tliat 
sarcoma, or malignant revolt of vanous connective 
tissue elements, may bo nearly matched by a revolt 
of the police ’ 

It would take many pages to explain that Mr 
Roberts s assumption of the existence of biological 
laws of any kmd is rash, as the “laws” are no more 
than abstractions from observations limited strictly 
to the precise conditions in which they were made, 
and without wider validity But he is a writer of 
great ability, and has collected a large number of 
interesting facts, so that his book is stimulating and 
useful 



No 3586 JULV 23 1938 


nature 


139 

Geology and Archsology of the H,Hh 

Preh^nary Note on , South-West Arabia 

„ te on ft. Lord 

rMt s, , K. By Ita G Caton-Thompson 

QN September is 1937 jJr S \ w.. 

-« "o::;rrxr,T'“ 



S ZTr ■'»“ » 

party cSted S? 

knowledge of the counf ^ Stark whose 
swonttfio work by her t^l^ *'”** '“^^8® «‘ade 
I land atdl nna^e^ “ 

^7 E W Gardne; ar* 

"""Hj ITlT***' ““«™ ,» 

landed to ^me a consequently had 

unnmial m remons »t. '«‘«8ted theory not 

«<»rd8 W7C 

«»en unpartnered by arohieologzcal 


•r»I»ny»g rad. „J, ,„ teSrT I. 

t“hr,w* foMhoS'.to'’"”™' 

)a*fcd aumbm, rf p. " i”*” *»“ 
l»rb»amg to .. «„ »» Oepont. 

terraces ex«t they are deenlv ^ 

th5n teut^^lfnj!? W!^**"**. HhnynriUn ... ... 




140 


NATURE 


before ( hristrnas we settled in the little town of 
Hnreidhft luck changed and we were kept busy 
with a superabundance of material and its sys 
temitic excavation 

Geology* 

The Wadi Arad is two to tlirco kilometres broad 
and 18 floored like the mam vallty with a gently 
slopmg fine acolian silt a deposit partly wind 
partly water laid Bordering the mam flood 
channel gravel is exposed both m terraces and 
interbodded with the silt Ihese we were anxious 
to date for afU r the ongmal cuttmg of the valley 
to some unknown depth the deposition of gravel 
and silt were the most important events m its 
history There are throe terraces The highest and 
best developed lies at ten metres aliove the wadi 
floor the lower ones are laid agamst it at five 
and three metres 

The ten metre temcc is distmguishod from the 
others by the acolian silt mterbeddtd in it and 
m places overlymg it This is identical with the 
Hilt of the valley floor and the finding of tools 
both m it and more abundantly m the gravels 
dates the infillmg or at least the upper part of it 
to palaxihthic times The implements specially 
numerous m the ton metre terrace belong to the 
Levalloisian culture but unlike many of their 
relatives m kgypt m Palestine or others as 
geographically near as Somaliland these Had 
hramaut tools are crude in workmanship and 
undiiFerentiated m typo Here no succession of 
stone age cultures breaks the monotonous con 
tmuity of the Levalloisian tool making Rand axe 
cultures seem to be absent (the Egyptian expedi 
tion found one specimen m the Yemen) likewise 
the blade and burin mdustnos of which the route 
mto Africa may therefore not be sought via 
Southern Arabia as many mcludmg myself had 
behoved Wherever wo searched on the high 
plateau or jol on the spurs and screes of the Wadi 
Hadhraraaut in the lateral valleys the Levalloisian 
type of tool alone was found and in groat numbers 
It seems as though its manufacture must have 
persisted in these parts long after Afhca and the 
Near East had progressed to more advanced 
stages of stone ago development An obsidian 
industry of small blade cores and geometric forms 
was mdeed found but this was proved con 
clusively to be histone and at most not older than 
a few centuries before the Christian era — a con 
elusion already reached by Dr Huzayyin 

The Egyptian expedition had traced m the 
Yemen a senes of plu vials in prehistoric times and 
a minor oscillation m the histone penod the latter 
based on arohieologioal evidence such as dry wells 

•In Ind«bt«<l to Miw (Hrdner for tt m geological note* 
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and empty tanks We cannot say we found 
indications ot greater rainfall m the Hadhramaut 
in histone times but on the evidence of the 
palffiolitluo grvvols it seems indisputable for part 
of the Pleistocene 

That the acolian silt deposition in the valleys is 
due to olimatio rather than to local physiographic 
eiusos such as ponding by lava flows m the lower 
reaches of the mam wadi seems assured also by 
our observation of similar deposits choking the 
shallow valleys on the high plateau far removed 
from the mfluonce of Wadi Hadhramaut and 
lying between it and the sea Climatic implioa 
tions were extended further ly the discovery of 
Pleistocene travertmes crowded with vegetation 
those which wore dated by derived pebbles m the 
ten metre gravels miy throw mtc resting light on 
the past flora of the country 

If the upper part of the lillmg of these great 
wadis trenched 300 metres m the limestone plateau 
is Middle to Late Pleistocene it is evident that 
the ongmal cuttmg is pre Quaternary Ihe 
climatic changes of the European Tee Ago with 
which the cuttmg of the Hadhramaut valleys had 
forim rly 1 een correlated affected only the nature 
and amomit of their subsocpient mfilling and re 
cuttmg 

Archeology 

Ihe work which was necessanly of an ex 
ploratory nature was centre 1 cm Hureulha It 
covered the chief as|)ect8 of pre Islamic activities 
m the region and yielded mformation concerning 
domestic dwellmgs irrigation works and places of 
worship ind burial 

No reliable inform vtion could bo had before 
hand as to prospects of gettmg labour for digging 
and difficulties had been prophesied It was a 
surprise therefore to find a sufficiency of recruits 
for the unfamiliar work They were on the whole 
intelligent and agreeable to direct and compared 
well with similar untrained labourers in the Near 
East 

Irrigation and Housei At first glance the mm 
field mtermittently scattered over about ten 
square kilometres of the loess like plam looked 
uninvitmg Its noticeable feature was a large 
number of fairly evenly spaced stone rubble heaps 
which sprang from bare wmd swept ground 
Detailed mappmg proved them to be rehos of a 
big irrigation system In this respect fortune had 
eoonomized her resources for it so happened that 
Miss Gardner some years ago had mapped a 
Ptolemaic irrigation system discovered m the 
desert Faiyum Gompanson of the two systems 
will be an mterestmg study m ancient mans 
mgemous mventions m both regions to turn a desert 
mto a fertile plam on a scale seldom mitiated to day 
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The source of the water was the monsoon 
summer ram the flood was led off the mam 
channel far above the irrigated area and carried 
to it by a canal 1&-20 metres broad still discernible 
in the sandy waste From this numerous smaller 
channels distributed the water m a network of 
runnels 

There was no evidence that a town or even i 
villago had existed amongst these helds now desert 
But some knolls smothered m sand showed by t 
scatter of sherds that house foimdations smgly or 
m clusters lay beneath One such homestead was 
excavated and disclosed a five to six roomed 
mud brick buildmg formerly lunowashed fitted 
with mud brick benches LiOgs of wood romforced 
the door treads and the coilmg had been con 
structod m the fashion still practised m the region 
of twigs laid m parallel bundles across rafters and 
over daubed with mud Few objects exci pt 
broken pots were found here but the form of 
thtso supported by mscnbid fragments strved 
to equate the dwelhng with the temple and tombs 
we excavated near bv 

The Temple The temple the first of its kmd to 
be excavated in South Arabia which was com 
pletely buried m drift stands in the formerly 
cultivated plam It is an oblong structure 
17 metres X 20 metres m size set on a raised 
platform capping a natural emmonce with its mam 
fa9ade on the south west Irom here the ground 
falls sharply to a depression or basm the artificial 
origm of winch is attested by a bordering throw up 
of clayey silt now greatly weathered but still 
impressive m extent We noted a similar depres 
Sion at the foot of the unexcavatod temple mounds 
at Meshed and surmise that these basins may form 
an integral part of temple plans m South Arabia 

The podium is faced by massive stone rubble 
walls four to five metres high and half a metre 
thick set on a batter of 7“ Twenty one courses 
of roughly shaped sandstone blocks bonded and 
mortar bedded still stand topped by a copmg of 
huge ashlar blocks of rusticat^ work with drafted 
borders The mterior was levelled up by a dry 
filling of great boulders A top dressmg of small 
mortar laid pebbles formed the bed of a flagged 
pavement which still lay mtact over a consider 
able area 

Little remamed of the superstructure except the 
stumps of five tapermg blocks with square bases 
set m parallel ahgnment which may be the remams 
of thm columns* or amconic objects and vestigial 
partition walls of polished lime plaster of finest 
quahty, in part recessed These define a forecourt 
givmg access to the mam pillar area through a 
narrow flagged passage and entrance 


0 Uimplea tn 
a BmodS 


Structural evidence was obtamed for at least 
throe phasm of bmldmg rebuilding or readapta 
tion which finally raised the platform floor above 
thvt of the podium copmg and extended the 
original buildmg by important additions to the 
south west front 1 hese are referred to m one of 
more th in fifty mscnptions found and mterestmg 
light may lie thrown on rebuilding activities and 
their authors names when all have bei n studied 
by Prof Hyckmans of Louvam who has most 
kmdly iin lertaken the task 

Ihe temple pi it form was roacluAl by two stoni 
stairways One the older and more important 
though even so not part of the ongmal structiu-o 
gave access from the south east its base widened 
out to nearly thrio metres and in inscribed slab 
ha 1 be n carelessly rcutilired in a tread The 
other liter stairway only a metre wide ap 
proiched via the south west angle Built into it 
also were several discarclc I inscriptions Both 
these flights took off from a circum imbulatory 
pavement considerably ibove the surrounding 
level of the original bmldmg Shi rds were c illectcd 
m test pits down to 2 80 metros below this pave 
inent 

There is reason to suppose that the bmldmg 
wiH originally wholly plastered pavings stair 
ways and partition walls were certamly thus faced 
Whether the nibble rotainmg walls vere treated in 
the 8 lino way is uncertain but not improbable 

Clearance of the very mtcrosting peripheral 
buildmgs crowded round the temple base had of 
necessity imposed by time to be confined to those 
lying at the foot of the south west fafade itself 
added m the latest period A temonos area was 
therefore not delimited Ihe cluster of outlyuig 
buildmgs was however of outstandmg mterest for 
it mcluded a pair of perfect and remams of other 
imperfect apsidal structures of small size charac 
tonzed by a central free st inding altar like stone 
surrounded by a low kerb or by a bench of flat 
slabs rectangular on throe sides convex on the 
front 

That these places though amongst the latest 
additions were shniios of amoomc rehgion seemed 
proved for standmg erect agamst the base of 
one such altar were two baotylhc stones one 
rudely fashioned from a stone brick mto human 
form the other a symmetrically tapered rough 
dressed stone Both were carefully embedded 
upright m plaster and before both were placed 
stone moense burners of rectangular form stamed 
red and patterned as well as earthenware saucers 
and a stone offermg tray 

The temple referred to m one of the dedicatory 
inscriptions by the name of Madabfim, was 
devoted to the worship of the Moon God whose 
name occurs on all the inscriptions 8o far exammed 
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by Prof Ryckmans, and whose symbols appear 
also on funerary pottery and stone. To that deity 
burnt offerings were made m fire-altars 

The inscriptions must belong to the earlier 
periods of the building’s existence, for the large 
number actually in attu were obviously m secon- 
dary, and not original, positions Some mdeed 
had boon built-m upside down or sideways to the 
lettering , others were exposed only on removal 
of a plaster-coated floor or step , yet others lay 
beneath the eircumambulatory pavement, or had 
been ruthlessly cut down to fit their new position 
Traces of a rod stammg like that on the ineense- 
bumers were repeatedly observed upon them 

Of considerable mterest in this context is a 
graflfito of a running camel with outstretched neck, 
resembling m style many of the naturalistic rock- 
drawmgs sometimes rashly assumed to bo of pre- 
historic age 

The Tombs Those exammed lay in the lower 
slopes of the cliffs some half-mile from the temple 
and dwellmgs, the general contemporaneity of 
which was proclaimed by the pottery common to 
all They consisted of artificial caves quarried 
back mto the slopmg talus, and were roughly 
circular cavities of varied sire , the couple ex- 
cavated measured 8 metres m diameter by 2 40 
metres in height Dnft and cave-rubble filleii 
them almost to their ceilmgs One example had 
low benches cut m the walls to receive the corpses 
smgly, or in double-decked loculi This tomb was 
entered by a narrow down-slopmg dromos 6 
metres long, cut mto the cliff side , passage and 
entrance had been skilfully repacked with scree, 
difficult to distmguish from the natural undis- 
turbed article The cliffs here seem to be riddled 
with cave tombs, a few of which have been cleared 
by bedouin and reused as dwellings or goat pens 
Others have been partially plundered and aban- 
doned 

The second cave-sepulchre examined amphfied 
and corrected the deductions drawn from the first 
It contamed one bench only, upon which a skull 
and smgle bone rested amongst a group of ten 
pots, shells and miscellanea. But hero, unlike the 
other tomb, the floor itself presented an astonish- 
mg mass of sherds and pottery vessels — sixty 
more or less complete ones were recovered, some 
inscribed — mixed up with forty-two skulls, dis- 
articulated and fragmentary bones, and simple 
grave goods It seemed at first legitimate to mfer 
very complete plunder of a communal tomb by 
contemporary robbers Rut this in no way ex- 
plamed the singular disproportion gradually ob- 
served m the parts of the skeletons present For 
example, whereas this chamber contained forty- 
two skulls, it yielded only seven lower jaws, emd 
these mostly m fragments A theory of fractional 
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bunal seemed beside the mark, for the confusion 
exceeded the bounds probable m any pious 
practice It seems preferable to mvoke the 
explanation of an ossuary In the first place the 
population, as evidenced by the loculi caves 
visited, buried their dead m family sepulchres 
Over a fairly prolonged period (durmg which the 
temple was twice altered) an msufficiency of 
suitable tomb-sites withm reasonable distance or 
permitted limits developed The older tombs 
were cleared of their mouldering bones and grave 
goods, and these were unceremoniously redeposited 
en masse in an ossuary Future work will teat the 
validity of this mterpretation, which on present 
data seems beat to fit the facts 

Twelve skulls alone were complete enough for 
preservation They are markedly long-headed, 
and uniform in type, but along with the other 
finds await detailed study 

Viewed as a whole, the semi -civilized culture 
thus brought to light near Hureidha can lay no 
claim to be m the vanguard of progress of its period 
Pronouncement on the date must be reserved , it 
probably lies within the last few centuries before 
the Christian era Apart from the irrigation 
system, imitation is more apparent than mitiative. 
The pottery is monochrome, hand-made and 
clumsy, though fairly ambitious m form Debased 
amulets of Egyptian derivation were cherished, 
and seals denote intercourse with Syrian or Baby- 
loman regions The beads, on the other hand, 
contam Eastern as well as East Mediterranean 
elements, and should, when expertly exammed, 
yield them cjuota of evidence to an mterestmg 
story 

An exhibition of the finds will bo held at the 
Fitzwilliam Museum, Cambridge, by the courtesy 
of the director, Mr Ixnus Clarke, during the 
raoetmg of the Bntish Association m August, and 
will form the first authenticated group of archseo- 
logical material from the Hadhramaut obtamed in 
excavation 

The expedition was primarily made possible by 
the generosity of Lord Wakefield, to whom 
archaeologists must be under a debt of gratitude 
for the acquisition of entirely new data , and it 
received also mvaluahle support from the Royal 
Geographical Society, from Mr. Louis Clarke on 
behalf of his Museum, and from the Ashmolean 
Museum, Oxford Our thanks, moreover, would 
bo incomplete without acknowledgments to the 
International Federation of University Women, 
from which Miss Gardner holds a semor science 
fellowship enabhng her to jom the expedition ; 
and finally to Mr. Ingrams, First PoliticarOffioer 
to the Hadhramaut, and to Mrs Ingrams for their 
cordiality and kmdness. 
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Modern Views in Physics 

International Conference 


' I 'HE International Institute of Intellectual Co- 

* operation is an organ of the League of 
Nations which at intervals arranges small con- 
ferences of experts in various subjects In the 
past it has given its mam attention to educational, 
histoncal and archceological subjects, but recently 
it has extended into science , for example, not 
long ago it organized a small conference m Pans 
on phytohormones , another at Neuchfttel, on 
the molecular and atomic weights of gases, a third 
one m Prague, dealmg with the publication of 
ancient scientific manuscripts It recently em- 
barked on a larger scheme by inviting about 
thirty jihysicists to meet m Warsaw for the pur- 
pose of discussing the philosophy of physics The 
meeting took place on May 29 June 2 under the 
presidency of Prof Bialobr/eski , as hosts there 
were Profs Rubinowicz, Szczeniowski, Weisscnhof, 
Wertenstein and WiSniewski, and the following 
guests accepted invitations Profs E Bauer, 
Niels Bohr, L Bnllouin, L de Broglie, C G 
Darwin, Sir Arthur Eddington, R H Fowler, G 
Gamow, S Goudsmit, E Hylleraas, 0 Klein, 
H A Kramers, L do Kromg, P Langevm, 0 
Moeller, J von Neumann, F Perrin, L Rosenfeld, 
E. P Wigner 

Reports had been prepared m advance by a 
number of the members to serve as bases for the 
discussions, and a great deal of profitable argument 
ensued The detailed discussions will be printed 
later by the Institute, and until they appear it is 
not possible to give more than a very rough 
impression of the proceedmgs The reports were 
furnished by Bohr on the indeterminacy of quantum 
mechames, by L. de Broglie on the relations of 
quanta and relativity, by Brilloum on the indi- 
viduality of the elementary particles, by Eddmgton 
on the relations of quanta to cosmology, by Milne 
on his cosmology, by Klein on field theory and by 
•Langevm on the relation of positivism to physics 
Heisenberg was also to have made a report on the 
limits of applicabihty of our present mechanics m 
connexion with particles of great energy, but he 
was unable to attend and his place was taken by 
Kramers, who has been in close touch with his 
ideas and, among other mteresting thu^s, told us 
what Heisenberg would have said if ho had been 
there 

It will be seen that the subjects divide roughly 
into two parts, oonneoted respectively with the 
foundations of physios and with the recent work 
on the vtmous kinds of elementary particles With 
regard to the foundations, such discussions are of 


great value m helping to summarize present 
opinion, but when we consider what that opmion 
18, It IS difficult not to feel rather pessimistic The 
enormous triumphs of the quantum theory have 
all been in the branehes and scarcely any in 
the roots Difficulties connected with such thmgs 
as radiation theory and the self-energy of the 
electron remain much what they have tong been, 
and it IS searcely too much to say that if this 
conference had been held m 1930 the chief differ- 
ence would have been that the catalogue of 
abortive attempts would have been shorter 
Indeed the situation was summarized by 
Kramers in the words The quantum theory 
has been very like other victories , you smile for 
months and then weep for years The inexpert 
listener would have concluded from the discussions 
that the quantum theory is a jioor thmg and 
would have wondered why anyone believed in it, 
forgetting that on such occasions it is the points 
of difficulty that are considered and that no time 
IS wasUnl over the very mucli larger field where 
there is a consensus of agreement 

It would not be easy to describe what was said 
about the fundamental difficulties, because from 
the nature of things the ideas of the speakers are 
not 111 clear shape, but there did seem to emerge 
one real divergence of opinion between what may 
be roughly called the mathematical mmds and the 
physical The mathematician tends to attack the 
problem of foundations by setting down a scheme 
for the whole umverse , it has to accommodate 
all the necessary characters, relativity, exclusion 
prmciple and so on — makmg use of any technical 
methods, matrices, wave-functions or double 
quantization, that suit the author’s taste — and he 
then tries to specialize his scheme so as to deal 
with the limited problems that the experimenter 
studies The opposite view is taken by others, led 
by Bohr, who insist that nothmg can be grasped 
by the human mmd except m classical terms, so 
that there is always a classical basis~of fields of 
force, barriers, slits, etc — underlying every prob- 
lem of quantum mechanics , the quantal system 
moves imder these controls, and though it may 
be possible to enlarge the system so as to 
mclude more and more particles quantally, 
it IB never possible to go to the limit and 
include the whole umverse. This does seem a 
real divergence of opimon, and, if the second 
view 18 right, the various attempts at world 
struoture of the first type are neoessanly 
doomed to failure. 
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Some of the most mtorestmg discussions were 
connected with more technical matters, on which 
positive results may be attained Thus Bnlloum 
reviewed the present state of our knowledge of 
the elementary particles , this is nowadays qiute 
a long list as it mcludes along with the older ones 
the photon, the neutnno and the heavy electron 
or ‘yukon’, as it has been called after Yukawa 
who first, and before the experimental discovery, 
studied some of its possibibties The discussion 
was largely concerned with the relation of spui to 
the statistics which each particle should obey It 
appeared that though this is governed by certam 
rules, so that half spins go with Fermi statistics 
and whole with Einstem, yet there is a complete 
lack of proof for the necessity of this connexion 
Then Eddington gave an account of his theory of 
electrons and protons, and had to defend hw 
position against criticism from many sides Milne 
was not there and his report was read but not 
discussed 
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The work of the conference was not so heavy 
but that wo had opportunities for seemg the sights 
of Warsaw, and several brilliant entertainments 
were given by our Polish hosts, mcluding a luncheon 
party, where we were entertamed by the President 
of the Repubhe in the Ctwtle of Warsaw It is 
noteworthy that in Poland, more than in most 
oountries, a scientific career may lead to high 
political office, for until the cares of State engrossed 
his whole attention, the President was himself a 
physicist, and the Minister of Education, who 
entertamed us at dmner, was, and m his spare time 
still 18 , a physical chemist At the end of the eon 
ference many of the visitors paid a visit to the 
beautiful city of Cracow with its histone umversity 
Altogether, from both the social and the mtel 
lectual side, the meeting was agreed by everyone 
to have been a great success and the guests 
earned away most pleasant recollections of their 
visit 

C G Darwin 


Obituary Notices 


Mr. W M Mordey 

M r W M MORDEY, the eminent consulting 
engineer, died suddenly at his homo m Warl 
mgham, Surrey, on July 1, at the age of eighty two 
years He was one of the best known electricians, 
and besides his profeesional work did valuable research 
work He was president of the Institution of Electrical 
Engmeers m 1 908 and was made an honorary M I E E 
in 1932 

Mordey was bom at Donnywoll, m the County of 
Durham, in March 1866 and was the second son of 
J Q Mordey, whose father wew an emmont surgeon 
and had been several times Mayor of bunderland 
At the early age of fourteen years he entered the 
P O Telegraph Service when it hod just taken over 
the telegraplis from the companies A few years 
later when stationed at Bradford he held classes 
imder the South Kensington regime In 1881 he left 
the P 0 service and went to the Brush Company s 
works at Lambeth He was soon advanced to the 
responsible position of chief of the test room and 
became electrical designer in general He did valuable 
work m developing compound winding for dynamos 
Me gave convmomg proofs of the practicability of 
running alternators m parallel which then became a 
practical instead of merely a theoretical operation 
At that time the Mordey edtemator was the beet 
parallel running alternator on the market The 
‘Victoria brush’ dynamo designed by Mordey was 
almost m general use for many years especially for 
ship lighting He established agnm t high authority 
that a good dynamo is also a good motor When 
working on transformers he studied the magnetic 
ageing of the iron, and with the assistance of Messrs 
Sankey succeeded in getting mode the material 


‘stalloy’ which was relatively free from many of the 
ordinary defects Mordey accepted no theory until 
it had been praotioally tested and testing meant to 
him moasurmg 

One of hiH inventions when he was with the Brush 
Company was the mvontion of a dust filled fuse which 
blow’ safely on 2,000 volts, alternating current, and 
was one of the earliest of are extinguishing fusee 

Mordey left the Brush Company m 1896 and sot up 
as a consulting engineer When B A Dawbam 
joined him the firm was called Mordey and Dawbarn 
They earned out some important works m South 
Africa and South Amenoa In his presidential address 
in 1908 he vindicated the English electrical engineer 
ing industry from the criticism that it lagged behmd 
some other countries 

Mordey took a leading part in the committee which 
the Council of tho Institution of Electrical Engineers 
appomted m 1908 to find a suitable building m which 
to hold its meetings At that time the meetings 
WOT© held m the lecture hall of the Institution of 
Civil Engineers which was kindly lent to them The 
committee decided almost at once to purchase the 
Medical Examination Hall of the Royal Colleges of 
Physicians and Surgeons which was then on the 
market The purchase was effected for £80,0()() on 
a seventy six years lease Since then the membership 
of the Institution has mcreased nearly three tunes, 
a fact to which Mordey referred with pnde a few 
years ago 

Mordey discovered a curious effect produced when 
oertaun finely divided minerals were placed m on 
alternating magnetic field The partioles repelled 
one another and by suitable apparatus he was able 
to apply the phenomenon to the separation of ores 
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His earliest published aocount of those experiments 
was read at a meeting of the South African Institute 
of Electrical Engineers at Johannesburg on December 
16, 1921 His full statement and hia explanation of 
the effects were given in his Friday evening discourso 
at the Royal Institution on May 18, 1923 

For many years, Mordoy was a member of the 
Council of the Institution of Electrical Fngmoers 
and being very sociable ho used to stay to many of 
the Council dinners His intioisms of the papers 
read were frank, but his remarks were often very 
helpful He was a member of the AtheiuBuni and 
of tlie Alpme Club He loved to talk about momi 
tameering in Switzerland and olimbmg the snow 
clad hills of Scotland in winter time to the astonish 
ment of resident farmers Ihe profe>-sion and tho 
mdustry have greatly benefited by his work 

Mordey was fond of good music and nos a inombir 
of the Bach choir for many years The early death 
of hw first wife leaving him an onlv daughter was a 
great blow Hia daughter married Major E O 
Henrici, but after havmg a family she died com 
paratively young Another blow to him was tho 
death of his partner Dawbam He has loft many 
friends who will sadly miss hmi A B 


Thk death has recently occurred of Dr Ragnar 
Rydberg, lecturer m physics m the University of 
Stockholm at the early ago of thirty six years 
Dr Rydberg s scientific career was mainly devoted 
to tho field of band spectroscopy, from which his 
beautiful methods of grophical oonstniotions based 
on extensive spectroscopic data wore developed His 
dissertation Uber Neubildiing und /erfall zwei 
atomiger Molekiilo (Stockholm, 1934) also inohide(l 
valuable discussions on problems regarding pro 
dissociation phenomena in discharges under different 
conditions 


Wa rcgict to annoimce the following deaths 

Dr n r Galloway, pathologist in the Bureau of 
Plant Industry of the U S Department of Agriculture, 
on June 13 aged seventy four years 

Dr A E H Tutton, F R S , formerly H M 
Inspector of Schools (Technological Branch), Board 
of Ldiication and a leading authority on chemical 
and physical crystal lographv on July 14 aged 
sevi nty three jears 


News and Views 


Prof. M N Saha, F R S. 

After nearly fifteen years of service in the Uni 
versity of Allahabad, Prof M N Saha is returning 
to his Alma Mater, the University of Calcutta, as 
Palit professor of physics The first occupant of this 
chair, the gift of a nch Calcutta lawy’er to the Univer 
sity, was Sir C V Raman (1918 32), and he was 
succeeded in 1932 by Prof D M Bose (1932 37) 
who is now director of the Bose Research Institute 
founded by his uncle, the late Sir J C Bose Prof 
Saha graduated from the Umversity of Calcutta in 
1916 m applied mathematics, and in 1917 became 
lecturer m physios in tho newly founded University 
College of Science Between 1917 and 1921, ho pub 
lished a number of papers m the PhUosophKol 
Magazine and other journals on the application of 
the special theory of relativity to electrodynamics, 
on selootive radiation pressure and its application to 
astrophysics, and tho theory of thermal ionization 
of elements The grant of a foreign scholarship by 
the University of Caloutta enabled him to visit 
England m 1920-21, and to woric m tho laboratory 
of Prof A Fowler at the Irapenal College of Science 
and Technology He was thus enabled to give tho 
finishing touches to his paper “On the Physical 
Theory of Stellar Spectra” which was published by 
the Royal Society in 1921, and is now regarded as a 
■Work of highest importance m astrophysics When, 
two yearn later, the Umversity of Allahabad was 
just then passing from an examining to a teaching 
university, Saha accepted the chair of physics there 
and was called upon to frame the courses of teach 
•ng, organize the laboratory, and initiate research 


work He succeeded m creating a fine school of 
teaching and research under great liandicaps and in 
infecting his colleagues with enthusiasm, resulting m 
important contributions to knowledge Students 
trained by him have already achieved great dis 
tmction, among them lieing Prof D 8 Kothan 
(Delhi) and Dr B O Mozumdar in astrophysios , 
Dr N K Siir m meteorology Dr O R Toshniwal 
111 lonosphono resoarth, end Dr P K Kichlu 
(Lahore) in spectroscopy 

Besidfs reeearch and teaching. Prof Saha has 
taken a leading part in the organization of scientific 
life in India In 1931, he woe instrumental m founding 
on Academy of Sciences for the Provinces of Agra 
and Oudh In his presidential address to the Indian 
Science Congress m 1934, he advocated the establish 
ment of a National Academy ot Sciences for India 
on the Imes of the Royal Society of London This 
led to the foundation of the National Institute of 
Sciences (composed of 160 semor scientifio workers 
in India) at Calcutta, of which Sir Lewis Fermor wew 
the first president In 1937, Saha succeeded Sir H 
Couchmann, the surveyor general, as president of 
the Institute and was able to obtam a grant for it 
from Ijhe Central Government In 1936 he founded 
the journal Setsnes and Culture with the view of 
educating his countrymen about the relations of 
science to national life m India Through its editorials 
and articles, he has been advocating that Isuge scale 
industrialization is the only solution of India’s 
problems of povertj, unemployment and defence, 
and has directed the attention of the pubho to the 
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nocesflity of nationaluation of India’s power resouross. 
to the usefulness of research institutes on power, 
plant industry, and to the creation of national councils 
of industrial and scientific research His radical 
views and straightforward criticisms have not 
rendered him a persona grata either with the British 
officials who constitute the Central Qovomment or 
with the Congress, but they are gradually finding 
acceptance with the public 

Mr T A Joyce, 0 B E. 

The approaching retirement, to toko offoot early in 
August, IB announced of Thomas Athol Joyce, deputy 
keeper in charge of tho Sub Department of Ethno 
graphy of tho British Museum (Bloomrbury) Mr 
Joyce was educated at Dulwich and Hertford College, 
Oxford He was appomted in 1902 to tho staff of 
the British Museum m the Department of British 
and Medieval Antiquities and Ethnography, of which 
Mr (later Sir) Charles Hercules Bead was then 
keeper Mr Joyce during thi Great War was attached 
to the War Office on tho (.< neral Staff (Intelligence), 
attaining the honorary rank of captam, and being 
awarded tho 0 B E in 1918 In 1921,hewas8ppouite<l 
deinity keeper of liis department, and on its re 
orgamzation was placed m charge of tho Sub 
Department of Ethnography m 1932 In his 
departmental work, he had spiocialirod in the 
ethnography of tho peoples of Africa and the 
antiquities < f America Hm throe books on tho 
arohoiolugy of South America, Mexico and Central 
America, appearing between 1912 and 1916, m which 
the evidence available up to that tuno was analysed 
critically, secured his position as an authority among 
scholars m both the Old World and the New 
Consequently Mr Joyce was inevitably chosen to 
lead the expeditions sent by the British Museum to 
British Honduras in 192S and succeeding years up to 
1931, to excavate the rumed Mayan cities of that 
region In addition to a large number of contributions 
to the publications of learned soc leties and the more 
serious of tho journals devoted to the arts, such as 
the Connoisseur, Mr Joyce was tho author m 
collaboration with Mr E Torday, of ‘ Les Bushongo” 
(191U), of a valuable little book on Mayan Art (1927) 
and of the official guide to tho ethnographical 
oolleotions of the British Museum (1910) He held 
office as honorary secretary of the Boyal Anthro 
pologioal Institute in 1903-13, for two terms as vice 
president, and as president (1031-33), and was 
president of the Antliropological Section of the 
British Association in 1934 

Memorial to Dr. W. J. S. Lockyer 

On July 16, at the Nonnan Lockyer Observatory, 
Sidmouth, a memorial was unveiled to the late Dr 
W J 8 Lockyer, who was director of the Observatory, 
m succession to his father Sir Norman Lockyer 
from 1920 until his death in 1936 The unveiling 
was performed by Sir Francis MoClean, a personal 
friend of Dr Lockyer, well aoquamted with the 
latter s manifold activities, such as photography and 
aeronautics m addition to his astronomical work 


July 23, 1938, vot i42 

Sir Bobort Mond took the chair, and a speech was 
also made by Sir Richard Gregory who, after paying 
tribute to Dr Lockyer s memory, spoke about the 
foundation and present position of tho Observatory 
The memorial (subscribed for by friends of the late 
director) consists first of a panel with a portrait of 
Dr Lockyer in the centre surrounded by smaller 
portraits of those friends who have assisted m the 
administration and organization of the Observatory 
during his term of office Beneath this panel is a 
labinot contaming Sir Nonnan Lockyer s insignia 
and other records of his life and work As the sub 
Hcnptions wore more than sufficient to supply these 
two articles the balance was put towards the new 
Oxford’ recording miorophotomoter (mentioned in 
Natukb of July 16 p 108), which thus forms apart 
of tho memorial, very suitably recognizing Lockyer s 
astronomical work at the Observatory Half tlie 
cost of the microphotomoter is being met by Sir 
Robert Mond auid the other half by subsenptioas 
to the memorial and from Observatory funds The 
instrument is now completed and installed so that 
the Observatoiys equipment for measuring spectra 
IS now brought up to the level of the principal 
observatories m Great Britain and other countries 

Record Non-Stop Formation Flight 
Lbavinu f ranwell at 4 15 a m on Thursday 
July 7, four Vickers Wellesley aircraft, fitted with 
Bristol Pegasus engines and Rotol constant speed 
airscrews, flow non stop for 32 hours They arrived 
at Ismailia, Egypt, next day at 12 10 p m , havmg 
covered a distance of 4,300 miles at an average 
ground speed of 135 m p h This achievement, which 
was part of the development work of the Long Range 
Unit of the Royal Air Force, is the longest non stop 
formation flight ever accomplished A flight of this 
nature is an extreme test of the absolute reliability 
of the engines The Pegasus engines employed were 
the medium supercharged typo, specially developed 
for economy of fuel consumption They have to bo 
capable of running oontmuously on very weak 
mixtures, which increases the flame temperatures in 
the cylinders, so tliat the pistons, valves, plugs, etc , 
are subjected to abnormally high thermal stresses 
The average height during the flight was about 
10,000 feet, which sets up a difficult oombmation of 
high engme gas temperatures and low air density on 
one hand and operation at very low power in a oold 
atmosphere on tho other It is a tnbute to the design, 
manufacture, and maintenance of these engines that 
they stood up to the exacting conditions of this 
flight, giving a continuous performance of more than 
a thousand horse-power for little more than a 
thousand pounds weight 

'Round-the-World' Flight m Northern Latitude 
Mr Howard Hughes, with Messrs Connor and 
Thurlow, navigators, Stoddart, radio operator, and 
Lund, engmoer, landed at New York on July 14, at 
7 37 B S T after having flown a oirouit of the earth 
m the northern hemisphere, well above latitude 
(Contmusd on page 167) 
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Ultracentrifugal Examination of Serum from the 
Lower Classes of Vertebrates 

Some tune ago, a sysUmatic inveatigation of the 
Hedimontation tonhtants of the respiratory proteiim 
throughout tho animal kingdom was rairiixl out m 
this laboratory* with the view of hnding |X)Hsihlo 
relations between biological kinship and the profarties 
of rtspiratory proteins 

tor the \ertebratos, the following rt suits were 
arrived at Htemoglobin of practically the same sodi 
mentation constant 4 4 (all sedimentation constants 
are given in units of 10 “) corresponding to u mole 
cular weight of 08,000 was found in tho live higher 
classes, namely, Manunalia Aves Reptiiia Amphibia 
Pisces A respiratory protein of tho orythroci uorin 
tyjie, known to occur in invertebrates and possessing 
a sedimentation constant of 2 0 correspondmg to a 
molecular weight of 17,000, a cpiarter that of h»mo 
globin was met with in tho lowest vertebrate class 
t yclostomata 

A comparative study of serum from the various 
classes of the vertebrates was planned in order to 
discover whether the regularities found for the 
respiratory proteins would be reflected in the pro 
perties of the serum proteins For various reasons, 
this mvestigation was postponeil until recently 

The sera of various mammals (man horse cow pig 
and rabbit) have been subjectexi to detailed investiga 
tion by moans of the ultracentrifugal method* In 
diluted sera, two principal components with sedi 
mentation constants, s 4 5 and 7 1, were found, 
corresponding to an albumm of molocular weight 
Af = 69,000 and to a globulin of Af — 160 000, 
respectively A higher globulin component of a — 18 
and M of about six times that of normal globulin 
often occurred 

The serum of Aves (hen) give the same general 
sedimentation diagram as that found for tho 
mammals* We have recently made some preliminary 
runs on sera from the classes Reptilia, Amphibia, 
Pisces and Cyclostomata with the following results 
The sedimentation diagram shows m tho case of 
Reptilia (snake). Amphibia (frog) and Pisces 


(Abramis bntma) tlu ixistenco of a loinponont corro 
H|)onding to tin albumin of the higher vertebrates 
and two componints wlmh probably lorrespond to 
the globulins Tilt striiin from Cyclostomata 
(f ampetra flui lotihs) however is di finitely dilTerent 
A compoiunt of « S 5 and another of s 12 pre 
doiniiiiiti Ihi foiiner probably has a inoleoular 
weight about half tliat of thi '<enim albumin of tho 
higlii r v< rti bratt s 

The miasureineuts carried out so far seem to 
imlicate thin fore that on the wholi the protein 
coiiipoiieiits III the soin from Mammalia, Aves 
Reptilia Amphibia and Pisces arc, similar with 
regard to molocular state whili those from Cycle 
stomata differ considerably m tins respect 

A moio detailed account of thi investigation will 
be given elsewhere 

The Svedbero 
Kjell Andersson 
Institute of Physical Ihemistry 
Unicersity Uppmla 
Juno 14 
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A New Natural Colounng Matter of the Naphthalene 
Group 

is isjDDlQUi has recently described* the isolation of 
tliree new colouring matters, occurring together as a 
reddish dust on the leaves of Lhdymocarpus pedicellata 
In view of this publication, we now place on record 
tho preliminary results of work m progress on the 
constitution of a colouring matter different from, but 
perhaps related to, Sidduiiu s, and ocoumng as a 
deposit on the leaves and infloresoenoos of Strepto 
carpus Dunnit Mast , a member of a genus closelv 
related to Didymocarpus* 
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1 he now pipnont for which we propose the name 
dunnmit cry'.tiilii/os in orange re<l needles m p 
98 90“ from liglit pitroloum or water and has the 
molecular fi rmiila ChHuO, Its physical and 
( hemical properties and the resultR of degradative 
experunents including the formation of phthalic acid 
in oxidation processcn show it to bo a ^naphtha 
qumone derivative Ihe third oxygen atom is 
neither hydroxylio nor ketonic and the behaviour of 
dumiiono towards alkalis indicates that the oxygon 
atom IS a member of an easily ruptured chromano or 
coiiraarono ring Acidifuation of the alkalino solution 
obtamod under certain conditions does not regenerate 
dunniono but a now substanu which is probably an 
a naphthaqiiinone derivative The formation of 
acotaldehydo by oxidation with alkalino hydrogen 
peroxide and the amount of acetic acid (1 6 inol ) 
produced on oxidation with ehroinie oeid suggest 
that dunnione is 2 3 3 trimethyl 6 7 lienzocou 
marano 4 5 qumone (l) or the isomeride with the 
gem dimethyl group directly attached to oxygen 


O 



O CHCH 

(J) 


This 18 Bupported by tho close agreement of the 
properties of dunnione and 2 3 dimethyl 6 7 
benrocxiumarane 4 6 cpiinonc which has been syn 
thesized by 1) leser’ 

A more complete accoimt of this mvestigation will 
bo published elsewhere 

J B Price 

John Innos Horticultural Institution 
Merton London S W 2(t 

K Robinson 

Dyson Perrins Laboratory 
Oxford 

J Indian Chem Sof 14 70) (1917) 

'Cf Robinson and Robliumn Btorhem J 88 1718 (19J4) 

• J Amn Chtm S 49 BW (19Z7) 


Hzmocuprein, a Copper-Protein Compound of Red 
Blo^ Corpuscles 

That copper is present m human blood has been 
known smoe 1876' Its concentrations m tho red 
blood oorpuseles and serum of man and different 
animals at different ages, imder normal and patho 
logical conditions, have been estimated by several 
workers* • Very little has been known however as 
to the state m which the copper is present in tho 
blood 

The object of this investigation was to asoertam 
whether the copper present in the red blood oorpusclee 
of mammals is ffee as an morgaiuc salt or is oombmed 
With an organic substance 

The mere fact that the copper cannot be removed 
from a solution of plasmolys^ red blood corpusolos 
by a very prolong^ dialysis makes the possibility 
of its presence in the form of an inorganic salt very 
doubtful That this copper is bound to a protem 


U R E of July 23 1938 

we aro now able to demonstrate by isolating from 
the red blood corpuscles of the ox a pure crystalline 
copper protein compound 

The main steps of isolation and purification of this 
compound are as follows Rod blood corpuscles of 
ox after a thorough washing with salt Bolution are 
plasmolyhod with dmtilled water and treated with on 
alcohol chloroform mixture The hsuraoglobui frecsolu 
tion which IS filtered off contains most of the copper 
present in tho eorpusi Its J his solution is treated 
with loatl acetate the precipitate being oluteil with 
alkalme phosphate dialysed and the impurities 
removed with tricaloium phosphate Tho clear 
solution is then precipitated with atotone dissolved 
m water fractionated by adsorption on alumina cy 
and dialysed Ihe clear and distinctly bluish solution 
thus obtained on treating with alcohol becomes 
opakhiont and on standing m tho cold yif Ids within a 
short time bluish crystals of a t opper protein com 
pound lh*H( crystals lasily settle down forming a 
ilistinctly blui sediment Ihe analysis of the crystals 
shows 14 36 per cent nitrogen I 12 pioi cent sulphur 
and 0 34 jjor < ent copper 

Ihe topper protein oompoimd thus obtained ftr 
which we propose the name of hcFmocuprein forms 
a fourth organic copix r compound known in living 
organisms Of tho throe other compounds hsemo 
cyanine and polyphinol oxidase are copper protein 
tomptiunds while turacin is a copper uroporphyrin 
toin|Kmnd 

Wo have found that m serum also tho cojipor is 
present as a blue copper protein compound v erv 
similar to hiemocuprtin Its identity with tho latter 
will however lie ascertained when this romjiound 
will be iHolatetl in a jnire state 

A more detailed account of the purification pro 
pert US and relationship of hfemocuprom to the 
copper of serum and tissues will l>o published else 

T Mann 

Molteno Institute D Keii in 

University ( ambndgo 
June 29 

Porter J A Prlnolplm of (tem)8tr> (N w Y rk 1B7 j) 313 
(fr m Saclii A ttal 19)6) 

■Hlvehl D) C A Phyiwl Rn U 471 (1935) coiilslns ixtinive 
Hu nturr 

* Ssrha A Levine V B and Fabian A A Anh Intrmal Watie bS 
127 (1915) 

A H*moglobm from Bile Pigment 
Whfn a solution of hopinoglobm and ascorbic ac id 
m alkalme phosphate or m phosphate buffer of 
pH 7 6 IS exposed to air at 20" for 48 hours the 
solution shows an atworption band m the red (at 
about 674 m|i) On reduction by hyposulphite, this 
band is replao^ by a strong bond at 629 mp,' By 
denaturation of the globm by alkali or pyridine, a 
haemoohromogen with an absorption band at 619 mp 
IS obtamed The latter is identical with the a 
peeudoh»moglobm of Barkan and Schalos*) , in 
the preparation of these authors the denaturation is 
caused by tho strong alkalinity of the cyanide solution 
At higher temperatures the conversion of hsemo 
globin to those substanoos is much more rapid but 
tho oxidation of the prosthotio group is aocompamed 
by a progreesive oxiclative denaturation of the globin 
part of the molecule This causes at first the fonna 
tion of an alkali soluble green precipitate and ulti 
mately of alkali insoluble oompiounds In such 
products* the prosthetic group becomes condensed 
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lato the denatured protein ho that it cun no longei A Hinall amount of biliviolm ih formed when 


bo removed Sphttmg with amyl alcohol and mineral 
acids results in pigments still contammg peptide 
residues 

We have boon able to remove the prosthetic group 
from the undenatured compound and to isolate the 
iron free compound m the pun state The solution 
displaying the band at 629 mp, is piecipitated by 
ammomum sulphate and the precipitate is digested 
with a mixture of two parts ot (.thjl luotato and one 
[lart of glacial acetic acid This solution is diluted 
with other, washed and faltered It contains some 
protoheematin, but no longer the hamatin whiih 
gives the hsemochromogen with the band nt 619 mp 
One per cent hydrof hloric acid extracts bilivi rdin 
hydrochloride, while a weaklv basic biliviolin is 
extracted by 25 jxjr cent hydnichlonc acid Irom 
the first extract we have prepared crystalline bill 
lerdin and btltvcrdin dunethyl ester and have ide ntificd 
the latter with an ester prepared from bihiiihiii by 
meltmg point and mixed meltmg (xiint (218“ 1' on 
the copper block), crystal forms and other propertii s 
The nature of the splitting pioducts and the leadini ss 
witii which iron is split olf under < onditions in which 
no trace of porphyrin or bile pigment is i btained from 
crystalline harnin, provi that the jirosthctic gioiip 
of the now hsomoglobm is a bile piginc nt non < om 
pound, closely related to \crdoh8eniatin* whili the 
fact that its litemocliromogon differs from \crdo 
ha mocliroraogen shows that it is not virdoh nnatiii 
The name cholcglobm is suggcsitcxl for the mw 
hybrid haomoglobm, and the name cholchxniocliro 
mogtn for its haemochromogon 

At [ireeent wo are unable to say m which way the 
prosthetic groups of choleglobin and of \ordoh»mo 
eliromogen differ in constitution Choleglobin is 
readily obtained by the action of dilute hydrogen 
poroxido on a solution of hemoglobin contammg 
ascorbic acid , hydrogen peroxide thus plays a pait 
m the formation of choleglobin similar to that in the 
formation of yerdohscmochroinogens fiom ha*mo 
chromogens*, but the (luahtatne mfluonce of the 
globm in the constitution of the prosthetic group 
arising from hiem on oxidation is remarkable 
It IS of mterest to compare the properties of the 
new hybrid htemoglobm with those of hdemoglobm 
It appears to unite with oxygen and with carbon 
monoxide reversibly The compound with the band 
in the red appears to be oxycholeglobm, smeo it can 
be tnvnsformod into choleglobin by evacuation even 
after removal of all reducing substances by dialysis, 
and smoe it is reformed by aeration Carbon monoxide 
choleglobm and carbon monoxide cholehteraocliro 
mogen possess the same absorption band (at 629 mg), 
as do carbon monoxide haemoglobm and carbon 
monoxide hsemochromogen, while they differ in 
their stability to oxygen Whereas carbon monoxide 
cholehaemochromogen is readily decomposed on 
aeration, carbon monoxide choleglobm is only slowly 
converted to oxycholeglobm by oxygen Incidentally, 
these observations prove agam the identity of the 
prosthetic group in choleglobm and cholohaBmochro 
mogen It is expected, however, that the carbon 
monoxide choleglobm band should comcide with that 
of reduced choleglobm This fact complicates the 
mvestigation of the reaction of choleglobin with 
carbon monoxide, but the study of the conditions 
under which the band at 629 rag appears m the 
absence and m the presenoe of carbon monoxide has 
satisfied us that carbon monoxide choleglobm exists 


oxygenated laked horse or sheep corpuscles arc 
subjected to the treatment with the ethyl acetate 
glacial ail tic acid mixture while a somewhat larger 
amoiuit of bihverdin is formed when the digestion 
mixture is added to the exhausted solution of laked 
coipuscles under mtrogin While these experiments 
supjHirt the claim of Barkan and Si halos that bilt 
pigment h i matin comjimmds occur m erythrocyte s 
wo have been unable to find evidence for the presenio 
of choleglobm m oiytlirocytcs although our expin 
raonts show that choleglobin is very readily formed 
from haunoglubiii Its absorption band at 629 mg 
(nhifteil to 619 mg on denaturation) becomes visible 
on addition of hyposiiljibite to oxyginatod laked 
( ry throcyti s but on icduction by evacuation ui by 
hyposulphite in the alisenio of oxygin only a band 
m the led (at about 660 mg) can be s< i n m addition 
to the band of reiluied hiemoglobin (if also lef ') 
llii band m the nd is not shiftid on denaturation 
by pvridine but it n abolisbisl by oxygen or by 
( irbon iiumoxido It may thireforo belong to the 
I lie j» grnent hminatin loinpoiind piisont in the 
lytliioiytis and to judgi from its position it may 
hi that of a yeidohi matin compound Ihoso oxperi 
m< nts, whilo still leaving iindei idcd the exact natuio 
1 f the hsDinatin cornjsnind contaiiud in bilo pigment 
leave little doubt that such compounds an inter 
modiati H III the hr< akdown of lu moglobin 

Iho work described above has been earned out 
with a grant from the National Health and Medical 
Ri search Council of Aiistialia 

K I KMHFBl 

Institute of Medical R( search J W bmoK 
R ival Ninth Shore Hospital W H botKWoon 
Sydnot 
May 29 
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Isolation of a Flavm-Protein (Compound from 
Milk 

Wk havo been able to prepare a flavin protem 
compound from cow s milk by the followmg pro 
cedure (1) half saturation with ammonium sulpliate 
of the whey of reimin treated imlk , (2) ether ex 
traction of the dried precipitate , (3) ropreoipitation 
by 33 per cent saturation of the solution of the re 
dissolved precipitate with ammonium sulphate at 
pH 4 0 and 9“ , (4) elimination of the fraction 
insoluble m 25 per cent saturated ammonium sulphate 
at pH 4 0 and in presence of 10 por cont alcohol , 
(6) adsorption on and elution from alumina cy* 
followed by ultrafiltration and further fractionation 
with ammonium sulphate 

The orange yellow powder so obtained in a yield 
of about 1 gm from 30 litres of milk dissolves to 
form a clear aqueous solution The orange colour 
w discharged by addition of hyposulphite and restored 
by shaking with air The abrorption speotnun shows 
a broad bwd m the visible with a peak at 460-465 mg 
By treatment with 75 per cent methanol the colour^ 
prosthetic group can split off from the colourless 
protem A solution of the prosthetic group shows 
the typical greenish fluorescenoe of flavin and also 
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the roveraiblo reduction with hyx>OBulplute The 
abi^orption Rptctnun ih practically identical with that 
of riUiflavin* (peaks of the three absorption bands 
at 270 360 and 44'j m|j. respectively) The fact 
that tlie prosthetic group is insoluble in benzyl 
alcohol indicates that it is not nboflavin but more 
likely the corresponding phosphorylated oompoiind* 
Milk flavoprr tern was found to catalyse the oxida 
tion of reduced coonzyme I (prepared by reduction 
either with dehydrogenase systems or with hypo 
sulphite) by carriers such as methylene blue, nbo 
davinphusphate and cytochrome c Calculation 
showed that in presence of a large excess of reduced 
coonzyme I each molecule of milk flavoprotoin 
catalysed the oxidation by methylene blue of about 
a thousand molecules of reduced coonzyme per 
mmute at 38“ A positive catalytic effect was 
obstrved with as little as 0 02 y flavin equivalent 
per ml 

In the course of its catalysis milk flavoprotem did 
not apjiear to undergo a cycle of reduction and 
oxidation Ihis consideration leads us to behove 
that milk flavoprotem acts catalytically not by 
serving as an intermediary between r^uced coenzyme 
and the earner but rather by forming a complex 
with the reductant and tlie oxidant and therobj 
facilitating the transfer of hydrogen 

bince our best preparations contam only 0 06 per 
cent flavin contrasted to 0 6 per cent in tho purest 
preparations of yeast flavopnitoin the possibility 
still exists that the catalytic effects observed may 
be due to some persistent colourless impurity How 
ever tho parallelism between catalytic activity and 
concentration of flavoprotem makes the impurity 
hypothesis unlikely 

H S CORRAJJ 
D ii Green 

(Beit Memorial Research l-ollow ) 
Biochomital Department 
Cambridge June 18 
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A New Enzyme of the Glycosidase Type 
I SHOO ID like to report the occurrence of what 
appears to be a now enzyme of the glycosidase type 
ibis ferment which is readily prepared from celery 
seed using Tauber s technique ‘ hydrolyses narmgm 
the bitter gljcosidio prmciple of grapefruit (Citnia 
dreumann) tn vitro at 37° and pH 7 Tho products 
are the insoluble aglyoono naringenm (or narmgetol) 
in crystalline aggregates belonging to the hexagonal 
system (I mintion this because I have seen no 
reference to its crjstallino form and have myself 
only succeeded m pnducmg the amorphous form 
together with glucose and rhamnose by acid hydrolysis 
of narmgm) and m addition a seemingly now 
disBccharide That this latter is not rutinose 
(P 1 rhamnopyranoBido 6 d gluoopyranose) follows 
from the work of BabaW • whose results I have con 
firmed namely, that rhamnodiastase tho enzyme 
which removes rutmose from its glycosides, will not 
decompose narmgm Further smoo repeated attempts 
to hydrolyse narmgm with emulsin have failed, it is 
probable that the disaooharide is akm to rutmose 
but has an a mstead of a ^ linkage between its 
constituent sugars, or the only alternative, that it is 
gluoosidorhamnose the aglycone linkage being 
through rhamnose instead of gluooee 


It IB hoped to establish this defimtely later on and 
meanwhile it is mterostmg to record yet another 
instance of tho occurrence together m the same 
species but not necessarily m the same organ of sub 
strate and enzyme which latter can Iw prepared 
from the loaves of the tree Citrus decumana agam 
using fnuber s metliod The enzyme is absent from 
the rag peel and seeds of the fruit but occurs in 
Hinall amount immediatoly between the flavedo and 
albedo where very possibly it plays some part in 
npiiiing since it is known that the bitterness then 
decreases m the fruit 

It would seem therefore tliat this represents the 
first occasion on whu h nanngm has been hydrolysed 
by an enzyme tn t itro and possibly this new enzyme 
can bo omployotl to study further the metabolism 
of rhamnosiduH m plants 

Donald H Hall 

Blonhurst , 

Blendon Rood 
Bexley Kent 
June 20 
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QuantiUUve Measurement of Viumm B, by the 
Thiochrome Reaction 

It has been known to us for moie than a year that 
there 18 a large discrepancy between tho results cf 
biological vitamin B, assay and of determination of 
luieurm by the original method of Jansen* when 
both methods are applied to anunal tissues Wo did 
not like to rei>ort on these observations before having 
succeeded m detennming vitamin B, quantitatively 
by the thiochrome method Immediatoly after tho 
publication of a paper by M A Pyko* however 
it was dear to us that ho ))ad ostunat^ only a very 
small part of the total amount of vitamin B, actually 
present in the animal tissues investigated Dr Py'ke s 
letter in Nature of June 26 p 1141 prompts us to 
make the following remarks 

Westonbrink and Jansen* dosenbod tho determina 
tion of the two forms of vitamin B, known with cer 
tainty up to this moment aneurm and cocarboxylaso 
or anounn pyTophosphoric acid separately by means 
of the thiochrome method at the meeting of tho Dutch 
Society of Physiology and Pharmacology of April 2, 
1938 This method is based on tho fact that thio 
chrome formc>cl from aneurm is extracted qiiantita 
tively from the ac|ueous reaction mixture by iso 
butanol whilst the thiochrome pyrophosphonc acid 
formed from cocarboxylaso remains quantitatively 
m tho acjueous layer* 

binco that timo we have applied this method to 
various animal tissues Wlion the tissues are finely 
mmcod and suspended in water and vitamm is 
absorbed on franconito at pH 3 the aqueous and 
isobutanol layers both show a blue fluorescence even 
without oxidation by fomcvanide In most cmcs 
this blank fluorescence is even stronger than tho 
fluorescence observed after oxidation of tho vitamin 
by femcyanide However the blank fluorescence 
may be reduced to a very small remainder by digest 
mg tho tissue proteins by pepsm previous to the 
adrarption of the vitamin on franconite 

After this observation we were able to carry out 
aneurm and cocarboxylaso determinations m anunal 
tissues Certamly the method is still capable of 
improvement but it was sufficiently accurate already 
to provide the following results 
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The aneunn content of animal tissuoe in \ on ‘<inall 
aH compared to their cocarboxylaso content for 
example, normal rat ’a tissues liver 7-13 pgin 
cocarboxylase, less than 2 jigm anoiirm , muscle 
15 6 pgm cocarboxylase loss than 0 5 (iffin 
aneurm , kidney, 1 1 (xgm cocarboxylase 0 5 jigm 
aneunn , brain, 6 |igm cocarboxylase less than 
0 3 [Agm anounn The results obtained with normal 
pigeon B tissues were essontmlly th( same rissuos 
of rats whicli had liv ed for throe weeks on a diet free 
from vitamin Bj only contam a very small amount 
of this vitamm , ton mmutos after sub( utani ous 
injection of a largo amount of aneurm however, 
liver and kidney containotl again a largo amoimt of 
cocarboxylase besides an abnormally high amount of 
aneurm No increased amount of aneurm was observed 
in muscle and brain, hence injection of aneunn dots 
not flood the whole organism with this substance 
These investigations are fully dostribed in a papi r 
to bo published m Emymologm 

We are much indebted to Prof K Lehmann 
of Berlin who kmdiy sent a specimen of irystalline 
coearboxj lose to Prof B C P Jansen direitor of 
this laboratory, whom we wish to thank for his 
interest m our work 

H <I K Westen BRINK 
J Goudsmii 

Laboratonum voor Physiologisi he Chomio 
Univcrsiteit van Amsterdam 
Juno 27 
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Occurrence of Acetylcholine in Nervous Tissue of 
Crustaceans and its Effect on the Crab Heart 
CONTBARV to the belief of certain investigators' * 
acetylcholme occurs m some tissues of decapod 
crustaceans in considerable amounts Irichloiacotic 
acid extracts of log nerves and ventral ganglia of 
Carcinus indicate a difference in the distribution of 
acetylcholme in these two tissues whiih is in close 
agreement with the distribution of cholmo esterase m 
the ventral ganglia and longitudinal commissures i f 
the lobster, Homarua In this form it has been 
shown* * that two to four times as much cholmo 
eeteraso is present m tho ventral ganglia as m the 
rest of the cord, which consists ol fibres, with few if 
any, nervo endings In Carcinus there is approxi 
mately five tunes as much acetylcholine m the ventral 
ganglia as m the log nerves 

Studies of neuromuscular transmission m cnilis* 
indicate that acetylcholme is probably not tho media 
tor between nerves and skeletal muscle in these 
animals It has been found, howovor, to have a 
marked effect on the heart, and its action is the 
reverse of that on the vertebrate heart In low con 
centrations it mcroases the rate of beat «f the isolated 
, heart of Carctnus and Mata, and m high conoentra 
tions it produces tetanus and systolic stoppage The 
active material from 0 1 mgm of ventral ganglion 
or 0 6 mgm of leg nervo, per cubic centimetre of 
perfusion fluid, is usually sufficient to morease to 
more than double the frequency of beat of the isolated 
heart 


bmeo adrenalin and acetvIcholniH both oocolerato 
the deoa|Vod heart when ailmmisti n d m small doses, 
It IS poKNible that tho accelerator n< rv «s to the heart 
normallv produce one of these subutancoi 

\ mure detailed aocoiiiit of this work which was 
done at the Marino Biological Laboratory, Plymouth, 
and till Zoological T^aboratory Cambridge, will 
appear tlsewhire 

J H Welsh 

Biological IjiboratoriL i, 

Haivard University 
(. ambridgo Massachusetts 
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Dormant Life of Tumour Cells in the Animal Body 
WoBKiM with transplantations of Ehrlich mouso 
laicinoma (b< longing to a strain cultivated in intro 
III this [nstitule f< r nearly twclv o years) we obsorveil 
that tumours devoloptxl m general after two to four 
wieks Ihese experiments wire larried out on 
ordinary commercial white mict all of male sex 
I he body weight was 13 20 gm In several cases 
wo found however that tumours developed 6 weeks 
and even 8 10, 12 and 16 weeks after the moculation 
of tho carcinoma cells 

Those findings seem to bo of interest in regard to 
Tho theory of the devolopmi ntal physiology of 
malignant tumours recently put forward by A 
Fisthor' From his experiments Fischer has d^wn 
till following coiiilusiun The cancer cell may 
alieady be presint in tho body and noods only what 
mav be tcrmi d a realization factor in order to develop 
into a malignant tumour buoh a factor may 1)«, 
according to Iischer old ago, ihromo proliferative 
activity influtnoe of honnoiies oto Our observation < 
that lancor cells may ho dormant for a long ponod 
of time before they mamfe«t thomselvos as a tumour, 
nccms to supjKirt tho theory of Fischer 

Tho olmervation of a latent life of tumour cells for 
a period up to 16 weeks in the body of white mice 
may be significant m consideration of tho fact that 
it amounts to one sixth of tho whole life of a mouse 
In oompariMon with the duration of human life, it 
would mean a ponod of lormant life of tumour cells 
of ten years a ponod which is in very good agrei nient 
with our oxfiononce of the development of X ray 
carcinoma 

F Eu^inohr 

Biological Institute 
Corlsberg Foundation 
C upenhagen 
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A Simple Respirometer for Small Animals 
In the course of some work earned on m this 
laboratory it bet ame nctossaty to devise an apparatus 
that would measure oxygen consumption during the 
early life of tho mouse Most of the available methods 
are either elaborate in technique and equipment or 
ill adapted for use with small animals However, a 
constant pressure type of respirometer, after tho 
principle used by Wmterstein and later desonbed by 
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Dixon* has been Hucceesfully adapted to the problem 
and might well be given wider application Matenals 
for Its oonstruotion are readily available and it is so 
sensitive that determinations may bo made over very 
short periods — J-i minutes Mice are seldom ab 
solutely quiet for longer periods, and so this sensi 
tivity 18 almoHt a necessity when working with these 
animals 

The constant prtssuro respiromoter has not been 
widely used although its simple theorj make s calcii 
lations extremely easy and calibration uiuiecessary 
It consists of a chamber and a recorder The tarbon 
dioxide IS absorbed by some suitable agt nt and the 
decrease in prossure resultmg from consumption of 
oxygon 18 recorded on a sensitive manometer 
Mercury is forced mt i a talibruted p potto connected 
m the system until the inanomtttr again itcords 
atmospheric prossuro The amount of meiciiry 
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entering the pipotte in a given time can be read off 
directly and is equal to the volume of oxygen at the 
recorded temperature and prossure consumed by the 
orgaiusm The volume is then corrected to n t f 

The temperature of the chamber must bo main 
tamed accurately by a water bath thermostat and 
though the air m the recorder need not be at the same 
it must be kept at a constant temperature (recorded 
by thermometer C) It is oonvonient to maintam the 
room and water bath at the same temperature, fur tlie 
animal can then be easily adapted m the room and 
readings taken soon after the respirometor is placed 
in the bath 

The recording apparatus is arranged so that 
readings may be m^e at convenient tune intervals 
until 3 0 0 of oxygen have been consumed Dry air is 
then sucked through the chamber for eeveral minutes 
to restore the oxygen pressure Aa this air must be 
at the same temperature as the bath it is passed 
through an immersed copper coil before entering the 
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chamber The loss of 3 c o of oxygen will not change 
the amoimt m the chamber by more than 1 2 per 
cent and such small changes m the partial pressure 
of oxygen have been shown to have little effect on 
oxygen consumption All readings are made m the 
loo pijiette O the mercury being controlled by the 
1 c c syringe K As soon as the air in this pipiette is 
exliausted, the mercury is lowered gradually, while 
I o c of air IS drawn over at constant pressure from 
the 6 o o pipette F The mercury in f is controlled 
by syrmge D This process is careful ly earned out 
during a determination so no time is lost Mano 
meter B contains kerosene stained with Sudan III 
The three way stop cock A allows the connexion of 
the chamber the recorder and the outside while 
equilibrium is attained and the isolation of the 
chamber and recorder during a determination The 
stop watch H IS placed on the recorder for convenience 
Two or more chambers may he used with one 
lecorder 

The ihamber of the respiromoter is a 350 oc 
thin walled glass crystallizing dish fitted between 
two brass plates the top made water tight by a 
rubber gasket The chamber is pnitf cted by a sponge 
rubliei base A round wire frame htted with wire 
screening and having a dmmotor 1 5 in less than the 
chamber is placed inside The space between it and 
the glass wall is filled with fine mesh stnla lime 
Concentrated sulphiiriu acid placed m a small vial 
absorbs moisture A hole is left in the wire not so 
that movements may be watched Within the 
chamber is placed a wire cage containing the animal 
The size of this cage depends upon the animal and 
should allow free movements though confined to a 
small space Cotton (ilaoed lieneath the cage adds 
to the anuxial s comfort and absorbs excreta 

The brass top is furnished with throe outlets The 
central one contains a shaft with a propeller serving 
to keep the air of the chamber in motion Ihe 
bearing if well greased through a small cup on the 
side will easily hold the slight difforonoes m pressure 
which are allowed to exist during a determination 
A small flexible shaft or steel spring allows connexion 
with a motor, the speed of which can be carefully 
controlled through a rheostat 150 200 rev per min 
18 sufficient and will not disturb the animal , but the 
speed used should first be shown to produce air 
currents small enough to have no effect upon the 
manometer 

Another outlet provided with a stop cock loads to 
a section pump which serves to ventilate the chamber 
Connexion to the recorder is by means of a second 
stop cook which can also connect the chamber 
through the copper coil to the outside The mooming 
air is dried with calcium chloride before it enters the 
coil 

Readings for oonvement mtervals are taken until 
a sufficient number of checks give the experimenter 
oonfidenoe that he is dealing with a true baaal state 
Movements usually produce enough heat to expand 
the gas m the cliamber and affect the manometer so 
there is little chance of including the readings 
obtained durmg periods of movement in the final 
average 

Edward G Boettiger 

Biological Laboratories, 

Harvard University, 

Cambridge, Mass 
June 4 
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Substitution of Cysteine for Protohimin as the 'X' 
Factor for Growth of H. mfluenzx 
Thk mdispensability of iron in tho form of proto 
hirmin, tho so called ‘X’ factor, to tho growth of 
H »n/tMenz(8 has long been an accepted fact Recently, 
the Lwoffs observed that the oxygen (onsnmption 
of suspensions of this organism containing minimal 
amounts of h«min is remarkably increased by tho 
addition of small cjuantities of this compound 
Accordingly, they concluded tliat the ‘X’ factor 
functions by supplying, to tho cell, material from 
which it can synthesize a catalytic respiratory stem 
comprising cytochrome G and possibly cytochrome 
oxidase, peroxidase and catalase, although no direct 
evidence was advanced for tho latter' If there is a 
correlation between the necessity of tho luinin for 
growth and its ability to promote oxjgen consiimp 
tion, it should be jKJssible to grow tho influenza 
bacillus by replacing the iron complexes with any 
other system which is lajjable of inducing owgen 
consumption Smoo reversible oxidation ixsliicfion 
systems of suitable potential can function as efifii lent 
rospiratoiy catalysts*, we sit out to dotormine tho 
elToct of these systems on tho gniwth of tl rnflwnzw 
Those dyo systems, within the potential range 
which has boon demonstiatod to bo most effective 
m respiratory catalysis, failed to support growth 
when added to a basic medium to which aduiuate 
amounts of ‘V’ (yeast extract) wore added Moreover, 
they actually inhibited growth oven in the prosonio 
of the minimal amounts of protohicmin found 
necessary to support serial transfer (10 • gm /c c ) 
This inhibition was traced to the accumulation of 
hydrogen poroxule resulting from the activity of the 
supplementary dye latalyst 

Since cysteine is effective m protecting fells from 
the inhibitory activity of peroxide*, it should thus 
protect tho organism from the inhibitory action of 
the dyes Exporimonts proved this to lie the case 
Purthormore, cysteine plus suitable dyes effectively 
replaced htemin £is a growth requirement, and this 
combination supported growth in successive serial 
transfers Moreover, oysteino alone was found to be 
ca{>able of permitting serial growth Wlieroas in the 
almenoe of hremm, tho siilplihydryl compound was 
required for aerobic growth, its presence was un 
necessary for anaerobic growth This confirms tho 
results of Anderson* who found that only the ‘V’ 
factor is required under anaerobic < onditions 

Smoe anaerobic growth con occur, it is evident that 
oxygen consumption is not essential for multiplica 
tion Further, since respiratory oataljsts (djes) 
alone cannot support growth, it is obvious that the 
‘X’ factor cannot be replaced by a system which 
functions solely as a respiratfiry mechanism How 
ever, since cysteine alone can replace hiemin, and, 
m the latter’s absence, is nocossary for aerobic but 
not for anaerobic growth, it becomes probable that 
the sole necessary function of either of those sub 
stanoes is to provide tho organism with a mechanism 
for protection agamst hydrogen peroxide, fonned 
under aerobic conditions through the activity of a 
non hffimin respiratory system Thus, fi 
m the absence of the ‘X’ factor, is physiologically 
similar to £! coh m the presence of cyanide and 
methylene blue*, smoe both organisms, under these 
conditions, possess mechanisms for the formation of 
peroxide but none for its destruction The role of 
hffimm is to supply this missing mechanism in the 
form of catalase. These experiments do not deny 


the role of hsemin in promoting respiration, but 
merely point out that such a fimction m unnecessary 
and incidental to its principal action 

The foregoing results will bo presented in more 
detail tlsewhere 

Thom\s L Snyder 
Department of Bacteriology, 

College of Medicine 
University of ( inoinnati, 
and the ( incinnati fJeneral Hospital 

R H Bboh Kahn 
(Ell Lilly Research Fellow ) 
I )( partmont of Pathology and Bactnnology, 

Institute for Medical Research, 
lowish Hospital, 

CiiKiiiuali Ohio 
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Composition of the Aerial Insect Fauna up to 300 ft. 

In a lecent lottor m Natitre (April 2) on the aerial 
ilrift of msofts up to 2,000 ft. Hardy and Milne 
make reference to tho intensive study of such drift 
at lower levels by flying 3 ft diameter nets sim 
iiltaneoiisly (usual l> for 3 hours round about midday) 
at heights of 277 ft 177 ft and 10 ft , on oach of 
three masts plaieil along a 5/6 mile frontage at the 
Beam Wireless 'station, Totnoy, North Lincolnshire 
A brief note of the principal findings may lie of intorest 

Thiity one senes of collections wore made from 
Manli until Nov mher during 1034 and l!)35yieldmg 
2,81)6, 4,740 and 15 650 insects belonging to 166, 107 
and 298 species at the top, middle and Iwttom 
heights respectively, a total of 23,295 insects of 421 
species Most were winged adults of small si/o , but 
a number of nymphs (Homiptera) and tnio apterous 
forms (Collombola and Psocoptera), in addition to 
134 spiders (20 species) and parts of plants (31 species) 
were taken .Species of seven genera made up more 
than 50 per cent of the numbers collected Brem 
corym broMme L (cabbage aphis) (3,334 mdividiials), 
Srrara spp (2,484), Plerodela pedu-ulana 1, (2,357), 
Otcims spp (frit flies) (I 708), ApAtdiusspp (1,522) 
Leptocera spp (**67), Lvmothnpa rrrrahum Hal and 
denltcornta Hal (com thnps) ,402) 

Tho average ‘density .f insist population’, defined 
as tho number of insects in one null inn cubic feet of 
air, declined with height, so that 75 per cent of the 
total population was below 100 ft Diptora was 
the most numerous order up to that height and 
Homiptera above Aphididro were the dominant 
family at all heights The average composition of 
tho fauna at c ach height is shown in tho aocompanymg 
diagram 

The distribution of population across tho fmnt was 
even although local aggregations cxjeuiTod m nets, 
espocially at ground level, often owing to the close 
proximity of host plants upwind The greateet 
numbers and variety occurred during the months of 
June and September, when insects are moat active in 
breedmg and dispersal. 

The most favourable conditions for the maximum 
numbers m the air varied from family to family, 
but m general the greateet numbers of all inseote 
occurred at relative hunudities below 59 per cent, 
at siuffaco wmd velocities below 9 m p h. and at 
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tomperaturo8 above 64° F the latter factor exor 
(ising most control 

In addition to the pests already mentioned others 
also taken up to 277 ft were Myztu spp Anuraphis 
padx L (leaf curling plum aphis) Kakothrvpa robustus 
Uzel (pea thrips) Ctcadula aeimoUUa hall Payllta 
maU Schmidt (apple sucker) Macroaipkum grananum 
Kby (grain aphis) Anuraphia roaeua Baker (rosy 
apple aphis) Phyllotrfta undulata Kutz and Chaetoc 
ntma concxnna Mm (flea beetles) Sitona lineata I 
(poo and bean weevil) Apton flampea Pk (clover seed 
weevil) Chloropa taemopua Mg (gout fly) Ttpula 
pahtdoaa Mg (oranefly) anl many others m small 
numlsrs to a total of 44 species 



Avkbaoe composition of the aebial fauna at 
277 FT 177 FT AND 10 FT ThB AVEBAOE DEN8IT\ 

OF POPl CATION IS SHOWN AT THF CENTBK OF FACH 
DIAOBAM 

The presence of large numbers of insects in the air 
throughout the greater part of the year mdicates the 
important part played by wmd carriage in their dia 
persal The observations also invite speculation as to 
the efficiency of groimd ipiarantines m preventing 
the widespread distribution of insect pests 

The work was mitiated by Prof A C Hardy and 
carried out by me under his liiroction during part 
of the tenure of an agricultural research scholarship 
of the Mmistry of Agriculture and Fisheries A full 
report will be published elsewhirc 

John A Fbbeman 

Department of Zoology and Oceanography 
University College Hull 
June 18 ^ 


A New Test Plant for Pouto Virus Y 

Hithbbto the most convenient test for the presence 
of potato virus Y (Solanum virus 2) has been by sap 
inoculation to tobacco and no plant has been recorded 
on which the virus produces local lesions visible with 
out decolorizing the leaf and staining with iodine 


While investigating the host range of potato viruses 
on solanaoeous plants it was recently found that 
virus Y inducts abundant brown ciroular local 
lesions about ten days after inoculation to leaves 
of Ljcium barbarum seedlings When these lesions 
are very numerous they are followed by wiltmg 
and abscission of the inoculated leaves but no 
systemic infection of the plant results The latter 
fact was confirmed both by inoculation to tobacco 
friin tho non inoculated portion of the Lyevum plant 
and by graftuig it to healthy potato varieties highly 
susceptible to virus Y The oharacteristio local lesions 
resulteil from inoculation with standard virus Y with 
a slightly different strain recovered from Schnanthua'^ 
and with virus HY II* and wore freely induced by 
strains of Y no longer readily sap inociilable to 
tobacco Sap from Y mfectesl potato tobacco and 
iSchtzarUhua plants proved equally effective 

N > other virus so far tested has induced a similar 
reaction although faint local rings may result from 
inoculation of Lyrmm with necrotic strains of viruses 
X and B No visible lesions result from inoculation 
with weak strains of X ir with potato viruses A h O 
and the virus of cucumber mosaic A rather bright 
jillow mottlmg of the leaves fillows infection with 
tomato aiiciiba mosaic and this virus was readily 
rec vered from the moculated leaves There is 
11 ) evidence of systemic infection of Lynum with 
any of tin above vinisos Inoculation to Lyevum 
cannot bo used to separate virus Y from a mixture 
of X and Y The effect of vinis A on T yctum was 
tested by inoculation from an infected potato plant 
a host frim which it is not readily sap transmissible 
the other viruses wore taken from infected tobacco 
plants 

It 18 possible that the reaction may prove of value 
as a test for virus Y, especially when that virus is 
present in plants other than tobacco 

R W G Dennis 

P itato Virus Research Station 
Cambridge 

SHlamSD B N Nctvxz U9 8^4 (183 ) 

' Hamlltoo H A AanaU of Applied H nlogy 19 tjO j67 (1832) 


The Flonsbad and Taungs Skulls 

Good wme needs no bush nevertheless South 
African anthropologists are very grateful to Sir 
Arthur Keith for his unfailing interest in their work 
and particularly for his recent note on the Flonsbad 
skull* It IS as Sir Arthur says an outstandmg 
landmark in human palteontology and well worthy 
of sharing attention with Rhodesian man But just 
as there is little agreement about the exact position 
of the latter m the human scale so the status of 
Flonsbad man is not yet settleii 

Sir Arthur takes the same view as one South 
African school and regards Flonsbad man as the 
successor of Rhodesian man and the immediate 
forerunner of Boskop man There is a good deal to 
be said for the first part of this contention as the 
brow ridges of the Flonsbad skull are only a little 
lees massive and they have only a slightly shorter 
span than the Rhodesian torus I find it diifioult, 
however to link this feature with the vertical fore 
head of the Boskop skull as the doyen of Bntish 
anatomists has gone on to do 
Elsewhere* I have elaborated the thesis that 
Flonsbad man is of lower rank than Rhodesian man, 
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and that he is an African variant of the Neanderthal 
race of Europe Thw view ih Hupported hy the fact 
that as regards his cranium and brain oast ho is 
inorpliologically identical to the tj^po Neanderthals 
of Europe On the other hand I admit that his face 
although more massive and prognathous than in an> 
of the Neanderthals, has a deep sapient dip m it 
beneath the cheek Iwnes We must not let ourselves 
lie carried away, however, by the idea that there was 
only the one European race of Neanderthals His 
characteristic Moustierian culture, which has as close 
an association with this physical tyjm as any known 
cultim^ lias with human fonn is very widispriad 
over the world, and I mjstlf have picked up sevi lal 
Moustierian points on the veld bearing all tin hall 
marks of the very siiecial teohnique emplojod in 
making these stone implements It is therefore a 
leally very signihcant argument m favour of iny 
V itw, when I state that the stone implements found 
associated with the skull in the Florisbad zone 
present a typical Moustionan facies* Seeing that we 
have no objection to accepting the Neandorthaloid 
Australian Hushman as one of the races of Iloino 
sapiens, there can be no valid reason for rejecting a 
slightly sapient Soiitli African Neanderthal as a 
member of this latter sptcics provided it can be 
shown that the major facts of his anatomy ixiint that 
way 

In any discussion of human morphology the 
(piestion arises as to what characters are to have 
most stress laid on them and as to what is to lie our 
hnal criterion of advancement or retardation in the 
human scale We have to decide whether it is to be 
the cranium with the underlying bram or the teeth 
and jaws which go to make the foco that wo are to 
rely most upon There are enough data now to show 
that anthropologists cannot have it both ways The 
Piltdown discovery put an end to the face as a 
criterion, for no one regards this type os anything 
but a man, in spite of his chimpanzee like jaw and 
teeth The same applies to the latest discovery of 
the adult AuetraU^nthtcM^ Notwithstanding his 
human typo of dentitiun, more human m some 



Contour or thk Taunos kndooast supbbimpohew 

ON THAT OF A OUIMPAN7EE OF THK SAME AOE ThE 
STIPPLED AREAS INDICATE THE EXTENT TO WHICH THP 
FORMER EXCEEDS THK LATTER IB SIZE 

respects than that of both Piltdown and Pekuig man, 
Broom sums him up eis ‘a chimpanzee with human 
teeth” In doing so, Broom is tacitly laying stress 
on the bram of Auttraloptihecus, which he seems still 


to assume to be that of a chimpanzee, as so man> 
other distinguished anthropologists have already 
dnm lor my part I do not consider the brain of 
the Taiirigs infant to bo that of a t himpanzoo In a 
rtcdit comparison which I have made between the 
brain cast of this fossil and tho brain and brain cast 
of a chiin(>anzee of the same age I have been im 
pressed bv the groat diffi ri ni n bi tween them In 



INFANT, YET ITS BRAIN WAS INFERIOR TO THF EXTENT 
INDK ATED BV THi STIPPIFO AREA 

Fig 1 I show how the linear contour of the cerebrum 
and cerebellum of the Taiings infant outstrips that 
of this chimpanzee Iho surface of tho bram cast of 
the former shows an equally strikmg superiority in 
tho size and salience of its convolutions over that of 
tho latter The comjiarison I have drawn is not an 
isolated one and in Fig 2, I demonstrate how much 
more advanced the bram of tho Taungs mfant is 
beyond that of a slightly older chimpanzee, which it 
exceeds in bulk by 60 per cent 1 have made other 
comparisons which show that the brain of the mfimt 
AitslrnlopUhecug outclasses that of a gorilla of the 
same age, and that the mental endowment of tins 
tiny creature can quite hold its own with even that 
of a huge adult gorilla 

The most noticeable advance in the brain of 
Aiialralopithecua africanua m in thi region behind 
tho bregma (vertex), m the same place as all the 
mam subsequent human advanres have been made 
His Buporionty over the chunpaupoe in the cerebellar 
region IS also very striking With such knowledge of 
cerebral localization as wo already have, it is fairly 
safe to interpret this parietal enlargement of the 
association area, located behind the sensory and 
motor areas for the leg, and this cerebellar hyper 
trophy as being expressive of the human divorce 
ment of the legs from the hands From now on, the 
limbs hod separate functions to perform and now 
maohmory for their independent co ordmation 
Arboreal habits were good enough to make a four 
handed primate out of something else, but it took 
tho open veld to make the first human toddler, now 
properly on hia legs and free to use his hands for 
better handiwork — and occasional mischief Even if 
we discount hu human dentition entuely, which it 
would be rash to do, this surely is an upward 
step 



156 


Supplement to NATURE of July 23, 1938 


It aeotns to mo, therefore, that many pronorince- 
ments regarding this imiqiio South African fossil vrill 
have to bo revised, and in fact that wo oannot do 
better than go back to Dart’s first olassioal descrip 
tion of it as published in Nature of February 7, 
1926 

M R Drennan 

Department of Anatomy, 

University, 

Cape Town. 

Juno 22. 

‘Natcrs, 141, 1010 (Jane 4, 1938) 

* Drennan, M R , "The t'lorlebad Skull and Brain Caat", Ttant 

Roy Sae 5 A , SS, Ft 1 (1937) 

* Dreyer, T F , "The Archieolofiy of the Flurlehad DepoalU", Arth 

liavornnii can dt» NtuionaU Afuteum, 1, Agate atiik Bloemfontein 
(1936) 

* NatvRB, 141, 838 (May 7, 1938) 


Kymograph Studies of Physiological (Respiratory) 
ConcomiUnts m Two Types of Attentional 
Adjipution 

The group or phylobiologioal rosoarohes which I 
have carried out m the field of behaviour-disonlers 
indicate that the neurtisos and psychoses are aggrava- 


and neurotic attitudes are elimmated, and there 
ooours a re-oentring of mterost which gives preoedenoe 
to mtemally motivated, phyletioally oo-ordmated 
trends. Physiological (neuromuscular) modifications 
related to the organism's phantasy sphere have thus 
been differentiated from physiological modifications 
concomitant to the organism’s direct relation to 
environmental reality 

Recent instrumental experimentation shows that 
the pattern of ootention is characterized by a scarcity 
of eye- and lid -movements and by specific changes 
of respiration, namely, (a) a markedly dooreasotl 
fretpienoy, (b) an mcraased amplitude of the respira- 
tory movements, and (c) in certain subjects a de- 
creased inspiration-expiration ratio. The respiratory 
curve, as obtamed by thoracic and abdommal 
pneumographs, was recorded by the wax paper 
kymograph devised by Volkmann and Gerbrands 
(Harvard). The diminution m freijuency was from 
a normal average of 12 8 to an avoioge of 4 2 respira- 
tions per mmiite during ootention 

It was possible to differontinto these respiratory 
alterations sharply from other slight modifications 
occurring under varying conditions of mental rest 
or activity The resjiiratory changes may be con- 
sidered as part manifestations of 
the two types of attentional 
ailaptation Tliey sot in imme- 
diately with tho altered atten- 
they occur automatically , 
and they are not affected by 
opening or closing tho eyes 
The differentiation of the two 
forms of attention is of special 
interest m relation to the prob- 
lem of behaviour disorders Un- 
der conditions of cotention, 
symbolic projections possessing 
the emotionally colour^ content 
characteristic of neurotic re- 
actions are automatically ar- 
rested The cotentive reaction 
may be brought about by fram- 
ing FiXperimentation with 
respiratory changes is being 
continued m the laboratory’ of 
tho Lifwynn Foimdation, and 
other physiological patterns 
which imderlie the two typos of 
attentional adaptation are being 
investigated 

Tbigant Burrow 
(Scientific Director.) 



tions of discrepant processes existing within bociety 
geneially. In connexion with mvestigations of 
Captive reactions, I have differentiated two mtemal 
attentional patteins* : (1) The pattern concomitant 
to ordinary*a««n<wn m which tho individual focuses 
upon external objects or upon images or symbols 
relating to them ; (2) a pattern which I have dis- 
tinguished as eoterUton, m which the individual 
focuses upon tensions located predominantly m the 
region of the eyes or m the segment of the symbolic 
activity 

The second pattern precludes the usual play of 
phantasies and the customary affects and strivings 
commonly adhering to mental imagery. InstecKl there 
IS sensed the organism’s generalized tensions as oon- 
tiRsted with the more specifically looabzed tensions 
of the symbolic segment The competitiveness and 
self-concern charoctenstic alike of so-(^led normal 


The Lifwynn Foundation, 
New York. 

April 18 


■ Hri)ort<'il Id my book, ' The Bloloay of Human Conflict — An 
Anatomy of Behavior, Individual and Boclal" (Now York 
Thi Macmillan Company, 1037) Katumv, March 12. 193M, 


Chromosome Structure 

It was recently shown* that the somatio chromo- 
somes of Tnllium are composed of four strands mter- 
twined m pairs at metaphase, while m anaphase 
and teloph^ they contain two spirally twmed 
threads. 

Recent oytologioal investigations of Croou» aatwiu 
(saffron) yield further crucial evidence regarding 
chromosome structure. This cultivated form is 
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tnploid, having 24 somatic chromosomes From 
preparations of root tips, throe of these chromosomes 
are seen m anaphase (Fig la) to have a satellite 
attached to their long arm As this material was 
fixed m Kavashm, the split in the chromosomes does 
not show at this stage, and the satellites also appear 
as single structures These satellites, as well as the 
chromosome, are, however clearly seen m early telo 
phase (Fig 16) to be double 

By a special staming method recently devised* it 
has been possible to stain the chromosomes and the 
nucleolus differentially, so that the nuelonlus can be 
picked out at its very beginning m telophase in con 
trast with the chromatin, and the thread attaching 
the satellite to the chromosome can be shown to bo 
composed of chromatm By a special method of 
mordantmg the chromosomes are stained re<l with 
Fevdgen and the nucleolus light green This stainmg 
method has also been applied to root tip smears* 
making possible on mvestigation of tho precise 
relationships between nucleolus, satellite, connecting 
thread eind chromosome in various plant genera 
dunng both the somatic and the moiotic divisions 


IS green while the chromatin is red, makes it im 
possible to mistake the liegirmings of the mi< leolus 
for chromomfros 

K R (,ATKS 

Cl N Pathak 


■UaUsi a a Naturk 140 
' Semmens C 8 and Bha lir 
Staining of tlio Nurltolui 

r N 


013 (1937) 

P N A New Method for Dlfli n 
btamTefh (In the Priiui) 


DhaUurl P N , R mt tin Smear Tcchnluuo 
Staining of the Nlirleolua J Rov Mtrro ' 
J Morph M 157-179 (1934) 



In Crvctis aativus the three long satellited chrome 
somes generally project like fingers from tho nuclei 
m telophase (Fig Ic) In favourable positions by tho 
stammg methods described above, the projecting arm 
of the chromosome con be clearly soon to be composed 
of two chromatids lymg side by side, each with a 
terminal satellite Moreover, by the new method of 
staming, at the base of each thread which connects 
the satellite to tho (rod) split chromosome can bo 
seen a mmute green granule which represents the 
beginning of the nucleolus Each nucleolus thus arises 
as two boebes close together, one on each of tho twin 
threads of a telophase chromosome, showing con 
cluBively the double structure of the chromosome at 
this time As these nucleolar rudiments grow, they 
shortly fuse mto one globular body, which then 
grows to the full sized nucleolus of the resting 
nucleus 

It may be pointed out that Bearing* has shown 
essentially the same thing m tho salamander Amhly 
stoma, the telophase chromosomes being double and 
the nucleolus arising from the satellited chromosome 
os two granules, one on each chromatid The present 
method of staining, by which the nucleolar material 


Distribution of Crossing-Over in the Chromosomes 
of Drosophila 

From an analysis of orossiiig over in Drosophila 
nseUinogaaUr, I was led to certain t inclusions concern 
ing the distribution of tho chiasmata, or points of 
exchange along tho cytological chromosomes* In 
particular I noted that the lentromore or spindle 
attiM hinent sh iwed certain peculiar relations to the 
n gional froijuency of c rossing over, 
ami 1 adv anced the hj pothi sis of a 
(une He()iunce in tho meurronoo of 
chia-sinata (mo\ ing away finm the 
untromirt) to account for these 
obs< r\ at ions 

rhiB hoB reel nt ly been i hallenged 
by Charles* in an analysis of 
crossing over in the V chroiiiosome 
of Drosophila Ho fmds that 
crossing over has iirtain similar 
lelations with thi attachment end 
and with tho fret end of this 
ihromosomo Ho concludes that 
tho obscived plunomcna could be 
Hxplainid as well or bettor, by 
relating the frorjiicncy of crossmg 
ottr to both ends jointly Such a 
relation hosajs would a< count for 
all the evidence that I have ad 
duced for the special relation to tho 
spindle attachment He also pro 
poses certain alti matn o hypo 
theses which, howovor will not be 
as thej are not formulated with a 
precision sulhciont to allow of prediction 

In considering Charles’s claim that both ends of 
the chromosome play a ptirt in the determmation of 
crossing over, wo must distinguiBh between two 
possibilities, namely, that they play equal or nearly 
eijual parts, and that they both behave in a manner 
unlike the rest of the chromosomes but that their 
roles are not tho same The former would appear to 
be the alternative advocated by Charles This, how 
ever, cannot bo true, as it allows of no explanation 
of the special properties of the attachment region m 
the effects of age, temperature and similar agencies 
on variations in crossing over Nor does it allow of 
an explanation of the findings of Sturtevont and 
Beadle* with regard to tho effect on crossing over 
in tho X chromosome of heterozygosity for tho 
Delta 40 inversion Tliese authors observed that in 
such a system crossmg over is considerably more 
affected, in the regions of normal sequence, distal to 
tho inversion than in similar regions proximal to the 
mversion Finally Charles’s own figures, notably his 
Fig 1, show asymmetry of the orpssing over frequency- 
distribution along the salivary chromosome, though 
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this type of map (as compared with the mitotio map 
which I consider to be more suitable for such studies) 
would tend to minimise such asymmetry Similar 
skewness is to be observed from a number of other 
sets of data published by various authors Ihiis 
wo may exclude the jxisaibility that the attaoheil and 
free ends ha\ o precisely similar properties m crossing 

In considering the alternative that both ends of 
the chromosome have properties unlike those of the 
central regions, but that the two ends do not behave 
alike, we are in effect discussing ray origmal conclusion 
A terminal region may be expect^ o pnort to behave 
differently from the central regions if only because 
it 18 an end But the different behaviour of the two 
ends IS not to be anticipated m such a way, and 
masmuch as the attachment end differs very markedly 
from all other regions, we must endeavour to account 
for its behaviour by giving it a special role in the 
process of crossing over This I attempted to do 
by the hj^xithesis of the time sequence in chiasma 
formation The virtues or shortcomings of this hypo 
thesis as an explanation of the observed unique 
behaviour of the attachment region cannot be 
considered here, but now data, bearing on the 
question, will be disoussed elsewhere m detail 

K Mather 

Ualton Laboratory, 

University Pollogo 
London W C 1 

'Matlur K J OtMt U W 35 (1936) 

• ( lisrles D R J 0«iut » 103 26 (1938) 

• Sturti vant A E and Eoadli U W , (Jentiifi 81 564 604 (1936) 


Control of a Species'Difference by Means of a 
Difference in an Inductor 
Hitherto, experimental analyses of species differ 
ences b\ the use of xenoplastio transplantations ha\ o 
shown that the distmguishing characteristics are 
inherent m the tissues themselves This is especially 
true when one considers organs which owe thoir 
differentiation to mduction from other parts The 
mdiictor of one species, although able to produce an 
effect on tissues of another species, acts only as a 
release mechanism calling forth certain potencies 
■without impressing the characteristics of its own 
species on the reacting system 

Xenoplastio transplantations between two species 
of Dro»ophtla have yielded a different result The 
adult testoH of D pteudoobteura are approximately 
ellipsoids, while those of D azteca are tubes wound 
up in form of a spiral of about one and a half turns 
Larval testes of both species are very short ellipsoids 
They attam adult shape after having become attached 
to the vasa efferentia, which origmate mdependently 
of them Dobzhansky', m an analysis of gynandro 
morphs in D nmulant, has piomted out that the 
spiral form of the testes ui this sjiecies is probably 
due to some organizing influenoe exerted by the vas, 
as the testes, lu spite of increase m volume, remain 
elhpsoidal if not attached to a duct This has been 
confirmed by numerous transplantation experiments 
mvolvuig five other species* 

In order to test whether this ‘mduction’ of adult 
form IS of the nature of a release meohantsm, to which 
the gonads respond according to their genetio oon 
atitution, reoiprooal transplantations of larval gonads 
between D paeudoobmsum and D azUoa were made 
The shape of the implants was studied after the meta 


morphoHiH of tho operated animals into adults It 
was found that the ‘genetically spiral testes of 
D azteca assume an elongated ellipsoidal form if 
attached to a vas of D pseudoobscura and that the 
genetically ollipsoidal testes of I) pseudoobscura 
grow into a spiral if attached to a \ as of U azteca 
Here then, we are confronted with a case m which 
the structure of an organ of one species has been 
determined by a specific organizing influenoe exerted 
by tissue of another speoios The fundamental 
difference in tost is shape between D pseudoobscura 
and D azteca is not a result of tho genetic differences 
of these organs, but depends rather upon a difference 
m the constitution of the inductor, the vas offerens 
The contrast between this and former results with 
xenoplastic induction loses some of its sharpness if 
wo consider the probable nature of the organizmg 
action on the shape of the testes Here we are not 
dealing with tho mduction of tissue differentiation, 
smee the testis is already histologioally differentiated, 
but with the distribution of gicwth processes A 
testis probably assumes a spiral form as the result 
of unequal growth in the length on two opposite 
Hides of its surrounding membrane, while an ellipsoidal 
testis has undergone growth of equal intensity for 
all regions at any given level of its jxinphery It is 
suggested therefore, as a working hypothesis that 
tho control of testis shape m these Drosophila species 
18 the result of some growth mfluenoing pnnoiplo 
unequally distributed over the proximal parts of tho 
vasa of £> azteca as contrasted with a symmetrical 
distribution of such a principle m D pseudoobscura 
CtniT Stern 

Department of Zoology, 

University of Rochester, 

Rochester New York 
June 9 

llobihaiuky Th RoaxtAnkto 188 719 746 (1931) 

•Stirn C »ad Usdirn E Amer Ifatur 78 42 52 (1938) tUo 
UDpublUhnd d»U 

Neutral Particles m Cosmic Radiation 
A NUMBER of cosmio ray experiments seem to 
mdicate the existence of a non lonizuig penetrating 
radiation which is capiable of producing ohaeged 
seoondanes and showers BamOthy and Forrd* twVe 
found that at a depth of 800 m water-equivalent, 
praotioally the whole ionization is due to shower 
particles and not to single ionizing rays From this 
fact they concluded that the shower producing radia 
tion must bo non ionizing, and owuig to its high 
penetrating power they proposed to identify it with 
neutrmos 

In a more conclusive way tho existence of a neutral 
penetrating radiation is shown by the experiments 
of Maass* He measured the absorption of single 
oosmio ray partiolee by a counter telescope placing 
an iron block of varying thickness (A) between the 
ooimters and (B) above the top counter The differ 
enoe of the number of comoidenoes (B) — (A) must 
obviously be due to ionizing eeoondarioe pri^uoed in 
the iron by a non lonizuig radiation* The curve 
(B)—(A) has a maximum at a thickness of 30 om 
iron For higher thioknesses the curve decreases very 
slowly corresponding to an absorption of tho primary 
neutral radiation The abrorption ooeffioient 
9x10* cm iron) is praotioally the same as 
that of the charged penetrating oompooent, which 
IS now known to consist of heavy electrons The 
absorption ooeffioient of the charged secondary 
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particles (~ 8 X 10 * cm ' iron) is though about 
ten times larger than that of the primary neutral 
radiation still far smaller than that of ordinary 
electrons We therefore assume that the secondary 
particles are relativi ly slow heavy electrons 

The fact that tho absorption of the primaries is 
\ery similar to that of the heavy electrons suggests 
that they are of a similar nature Iiukod it seems to 
be impossible to idontifj them with any other known 
neutral radiation Neutrons would have a much 
smaller penetrating power and there is no process 
known bv which neutrinos could produce hiavj 
elcxitrons m sufficient large numbers Wo theref n 
think that we liave to deal m these c xpenments with 
the neutral counterpart of the heavy electron f ir which 
wc propose tho name neutretto 

The existence of such a particle has indeed hem 
made very probable by recent theories of the nuc loar 
forces* In those theories the heavy electron is made 
responsible for the exchange forces between a prot >ii 
and a neutron The ftwit that tho forces Intwion 
two protons seem to be e jiial to those between a 
proton and a neutron requires the existence i f a 
neutral particle which has the same mass and similar 
other properties as the heavy nice tron It has also boon 
shown b\ Kemmer* that assuming equality of all 
the nuclear forces the neutral particle can be inclutlwl 
in the theory in a very simple and natiinil way 
According to this theory, the behaviour of a neutretto 
would be very similar to that of a heavy eketron 
Apart from those processes in which the charge is 
involved directly (ionization emission of light) the 
neutretto would give rise to all the same tvpes of 
showers which heavy electrons can produce as dis 
cussed in a recent paper by one of us (W H )• 

In particular a neutretto (denoted by y°) can be 
transformed mto a heavy electron y± eiuruig a 
collision with a proton (P) or neutron (N) and vice 
versa 

y° ^ V p + y- or y“ I- P N 4- K+ (1) 

For an energy of the order 10’ ev the theory lends 
to a cross section which would allow a neutretto or 
a heavy electron to travel a distance of the order 
5 cm lead, 7 cm iron or half a metre water before 
such a transformation takes place’ For higher 
energies, however, the processes (1) are replaced by 
the production of showers consisting of ht avy 
electrons created m a single multiple process f>r 
example, 

y° + p -* N + y+ + y + y+ etc {i) 

The mean kinetic energy of the particles created m 
such a process is of the order of a few times tho 
rest energy (me’ — ^ 10* o v ) For a given energy of 
the primary particle the mean number of shower 
particles is therefore also detennined Tho cross 
section for the occurrence of such a process cannot 
however bo deduced from the theory but tho exi>eri 
ments show that it decreases with increasing energy 
thus leading to a high penetratmg power of the heavy 
electron and neutretto 

The experiments discussed above are quite con 
sistent with these ideas In particular the curve 
obtained by Maaas can easily be understood by the 
production of heavy electrons by neutrettos accord 
mg to (1) and (2) Tho energy and penetratmg power 
of the secondary heavy electrons to be expected m 
this theory (~ 7 cm iron) are just of the order 
obtained expenmentally (~ 12 cm iron) 


We think it likely that the neutretto is lesjxiii 
sible for tho majority of processes asoribeil to 
neutral p« nitrating particles in cosmic raiiiation 
although ot course the participation of neutrons or 
neutrinos cannot bo excl i led 

N Arlev 
W IIeitler 

H H Wills Physical I aboratory 
University of Bristol 
Juno 15 



Viscosity of Air and the Electromc Charge 
I SHOULD liko to bo allowed to make two conunents 
on the Kcont comm uiication in Natihb of Dr f B 
Banerjea and B Pattanaik’ —a letter giving tho 
proliminarv results of what is evidently a very 
accuiato determination of tlu vise isity of air 

First tho generally accepted X ray value of 
tho electronic i barge is 4 8(13 x 10 ” E s u — not 
4 807 < KM’ Secondly there are now available the 
results of three indi pendent and extended series of 
measure ments on oil drops namely (1) the pioneer 
work of Millikan (2) the more recent work of B&cklin 
and Flemberg* and (3) the viry recent work of 
Ishida Fukushirna and Suetsiigu’ 

It IS of considerable interest to ooinbine tho results 
of these throe measurements with the value of the 
viscosity of air obtained by Harrington’ in 1910 (the 
valiK iisid by Millikan) and with the more recent 
V allies of other workers and to calculate the resulting 
values of e 

The values of the viscosity are (all m 10 ’ poise 
and roll iced to 23 C ) 

(а) 1822 6 (d) 1833 3 

(б) 1834 8 (c) 1830 3 

(c) 1829 2 

(a) 18 Harrington s value’ (6) is the mean of two 
almost identical values obtained mdependently by 
Bond* and Kellstrom’ (o) is die to Houston' (d) to 
Banorjoa and Pattanaik' and (r) to Rigden’ The 
results of the calculations are t ibiilated below e being 
given in 10 '• f s u 



Possibly the only justifiable conclusion to be drawn 
from all this is that the oil drop method (because 
of the many difficulties and unoertamties m its 
application) is not suitable for the exact determma 
tion of « It is of mterest, however, to note that of 
the three available sets of oil drop measurements 
Millikan s work now appears to be in by far the beet 
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agreement with the X ray reeulto In fact if we 
leave out Harrington’s value for the viscosity (which 
seems certainly to be too low), and use the mean of 
the remaining values, Millikan s moasuremente give 
f = 4 806 X 10 '• B 8 u If we also omit Bond’s and 
KellstrOm’s values, which seem likely to be too high — - 
that IS, if we only use the most recent throe measure 
ments of the viscosity — Millikans value becomes 
4 803 X 10 — in exact agreement with the X ray 
measurements 

Queen Marj College H R Robinson 
(Cniversity of London), E 1 
Juno 11 


It does not give the proportion of loss likely samples 
which may be expected to arise, as does the X* test 
Let us suppose that the hypothetical population 
shows the following proportional frequencies m four 
classes 

i. i. i. I 

the total being 8 

The number (N) of possible samples of n with r 
frequency classes is given by 


r«n 


(r + n- 1)1 
(r-l)l nl 


Thus the number of possible samples of 8 in 4 classes is 


ml PstUnsIk Vatcrs 141 inis (June 4 
nd Hunlrrs Vatihi! 187 <155 (1936) 
ikuehlma and Suetaugu Set Pap Intt 


1918) 

Pky, Lhrm 


' HarringUiii Phyt Rti 8 738 (1916) 

‘Ilonl VaruKS 187 1031 (1936) Prof Phyt Sof 49 205(191-) 
•KollAtrlm Vatitee 188 882 (1915) Pkyi Rto U 190(1936) 
Hjualon 1 k|/» Rfr tS 751(191“) 

•IllBln Vatiirb 141 82 (1938) 1) 1 Mag 86 901 (Jiin 


Waves Associated with Moving Corpuscles 
By appropriate general treatment, it may bo shown 
that solutions involving the path time are invariant 
that IS can exist in any set of sparo co ordmates 
Starting then with the solution for the < lectron 
velocity ripple m terms of the transit half angle* it 
may bp shown, by analogy with van d( r Pol s treat 
nient of waves m a dimenhions*, that this ripple 
satisfies certain comlitions Thu most important of 
these 18 that the ripple satisfies a five dunensional 
wave equation, the wave velocity being that of the 
particle, provitled the frequency of the ripple is such 
that where 9 is the transit half angle 

( = ut/2) It will bo convenient to regard this ripple 
as that part of the particle vibration which corro 
sponds to free, as distinct from forced, oscillation 
The factor 4 must be associated with the fifth 
dimension as follows 

6 ut/ 2 — (,)/2 => ti>r,/c, 

where c, is the velocity appropriate to the waves 
1 have vonlirmed that when no weight foi tor is 
involved the result of integrating transit tune solii 
tions over all possible values of 9 (that is from 
9 0 to 0 00) leaves the four dimensional solution 

that would havt liecn obtained had the transit 
time boon taken as negligible Thus (ij — electron 
com ection current I total current density (ripples) 

6 I U (2*9) die 


Clearly the average probability of the samples is 
XjN or 1/165 An observed sample having average 
probability cannot, of oourso, be coiiBiderkl as an 
unlikely sample to arise Half the average prob 
ability has bwn found to separate samples at about 
the 5 per cent point eigreeing closely with X* (p =0 05) 
m oabos where both tests are applicable It is only 
necessary therefore, to express p, the probability of 
an observetl sample, as a fraction of 1/^, considering 
the sample as imlikely to have arisen from the hypo 
thetiuU population if Np is less than 0 5 
For example, is a sample of eight having the 
frequencies 3 1 1, 3, likely to liavo orison as a 
random sample from tho population specified above T 
M = 165, and p is given as a term m tho multinomial 
distribution Thus 

Np - 165 X 37 YY p - 3 , (i)'(|)M|)'(i)* «» 1 

The sample is thereforo very unlikely to have arisen 
as a landom sample from the hypothetical population 
Tho change in tho nvimber of possible samples with 
a change in r corresponds to a change in the number 
of degrees of freedom with the x* test Other re 
stnctions on variation such as tho use of a calculated 
mean or standard deviation, do not change the number 
of possible samples at all in the same way This 
suggeHts that restriction in the X* distribution is much 
more ai curately allowed for by degrees of freedom in 
the case of differences in tho numbers of frociuenoy 
classes, than it is with restrictions imposed by the 
use of ralculated statistics m speoifioation of hypo 
thetical populations 

H J Buchanan Wollaston 
hwhenes I^aboratory 
Lowestoft 
June 22 


OCranlivHoml W F Hfnham 

Ilford Eshcx 

Benlumi W t I h I Mag 6 H4S (Maroti 192S) 

‘\»n lir I I 11 )hg,fati'*' 102 (June 1916) 

A Useful Sutistical Test 

The method described below gives a useful criterion 
of the signifieanoo of the difference between on 
observed and a hypothetical frequency distribution 
Since It provides an exact test, it is particularly 
useful m the case of small samples, in which the ox 
peotcUdB m some frequency classes may be veiy 
small It IS only applicable when the number of 
possible samples oontaming tho same number of 
observations as the observed sample is determinable 
The test answers the question Is this a reasonably 
likelj sample to bt obtained m a random draw T 


Passivity of Iron to Natural Waters 
Thb passivity of iron has been known for more 
than a century, but until recently mtorost has mainly 
been directed to treatments which render iron inert 
to copper salts such treatments do not neoessanly 
prevent rusting by natural waters Three sets of 
obnervations m this laboratory have indicated how 
passivity to such waters might be obtained ( 1 ) The 
film present on iron rendei^ passive m chromate 
appears to be the air formed film with its weakest 
places fortified with chromium oxide* , a ‘patch 
work’ 18 not ideal for protection (2) The coarser tho 
grmding of an iron surfooe, the longer the tune needed 
to produce passivnty* (3) Susceptibility to corrosion, 
as judged by statistical studies, vanes from spot to 
spot and is influenced by chemical character* 
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These facts have suggested (o) preliminary abrasion 
Followed by (b) the etching away of the shattered 
netal which is difilcult to render passive, and hnallj 
c) treatment in a solution contaming chlorides and 
ihromates m amounts adjusted to eat away specially 
susceptible spots whilst leavmg the romamder passiv i 
;On pure iron, where there are no chemically different 
jpots, chloride free chromate gives almost eijually 
?ood results ) 

After such treatment sp* ( imens of iron oi mild 
iteel, 1 8 cm S()uare have lioen preserved m \ariouH 
natural waU rs, and have only produced a nistv coloui 
in the water after periods of the order of 100 times 
those reijuiTod with untreated mital Thus soft moor 
land water which becomes rusty after about an 
hour B contac t with untreated metal remains cloai 
For several days if the metal has first been treated 
harder waters from chalk sources which acijuiro a 
rusty tuit within a day from imtrtatotl metal have 
remained unchanged for some months in contiwt with 
treated metal But the exiiectation of escaping 
rorrosion de< reasos with the specimen si/e and, 
although encouraging, the observations are not 
thought to possoss inimodiate technical iinjHirtance 
Bspeciallj as the treatment does not prtvint rusting 
bv a jsillutod atmiisphere 

The behaviour of the passne iron to sciatihing is 
very mtercstmg Iron covered with a vvnble oxide 
scale by heatmg and seratihtd locally before iin 
mersion often suffers intensified ooirosion since tin 
oxide scale acts as cathode of a cell which concentrates 
anodic attack on the small area of expos* d mital 
but a specimen of iron rendered passive and then 
ingraved with a scratch m the Mtars Ward machine* 
(Ob tons/sq in ), has remauied in Cambridge wati i 
for three montlis without appreciable change (similar 
iron not rendered passive produces rust withui a da> ) 
A possible explanation — suggested bv studying films 
transffrred to celluloid, as described els*. where* — is 
that, whilst the engraving of a scratch Ime causes a 
thM,k him to crack off, exposing the iron it t< nds to 
press a very thin film down into the groove, so that 
the metal remains largely covered Some inter 
ruption of the film is certainly unavoidable, but this 
will not necessarily cause o<irro8ion if the intomiptions 
are very small, since the anodic ouiront density may 
then reach the value needed to restore jiassivity 
the largest gap which can be tolerated will depend 
on the composition of tho wat* r 

U R Evans 

Metallurgical Laboratories 
University of Cambridge 
June 23 


■Hoar T P and Evana U K J Chtm Sw 247« (1932) 

•Evana U B, J Ctum Soe 1030(1927) 

'Mean E B Carnegie SchoIaraMp H* moira 
0 B Homer Iron and Stool Iiiat ( orr 
(1934) 

• Meara R B and Ward E D / -Soe Chtm Ind SI 382T (1934) 
'Evans U R Iron and Steel Inst Corr Comm 5tb Report 226(1938) 


Negative Thixotropy 

Aqusons solutions of ammonium oleato are strongly 
elastio If given a rotary motion and then allowed to 
come to rest, the rotation is in port rotroood before 
they do so In 1920, Hatsohek and Jane' examined 
these solutions in a Couette type viscometer They 
found, inter aha, that when the outer cylinder was 
rotated at a oonstemt emgular velocity, the torque 
on the inner one, after a short period of normal 


magnitude mereased to an irregularly fluctuating 
value many times greater After a period of rest 
the behaviour was repeated It appeared that a 
gelatinous structure was actually built up by the 
process of shear, and dissipated again at rest Tho 
subsequent discovery* that the anomalous increase 
of tonpie was asso* lated with tho onset of turbulence 
distroctcHl attention* fioin this first conclusion It 
seems piubablo how* v or that the turbulence itself 
also anomalous and of abnormal appearance’, was 
anothir result of tho structure built up rathei than 
tho direct riuiso of the increased lonpio 

Solutions of many of tho newer jiamftm chain salts 
also show the phtnominon of elastic recoil, and in 
more pronounced degree, anil similar behaviour in 
the < ouotto viscometer Tho observations now re 
forred to were made mostly on a 0 02 per * * nt solu 
tion of tho copper salt of cetjl phenyl ether sulphonic 
a* id at 80 90" O 

A very simple expel iment demonstrates what ma> 
bo calUd the ncgativilv thixoti ipic boliavioiir A 
slow stream of air bubbles of suitable sue is intro 
duetd at the bott* in of a laige b* aker full of solution 
They ris* in normal maiuitr and m normal time (for 
wat* r) if the solution is iindistnilxd If the solution 
18 now gentlj btii red round tlicir upwartl course takes 
many times as long and is extr* in* ly irregular The 
bubbles froqiuntlj collect m small olust* is and 
whotlu r single or in clust* rs, they are seen to halt 
at or h* divcitcd loimd invisible barriers About 
a minute after the stirring is stopjiiHi the normal 
bohavioiu is almost completely restored 

Further evidence is found in experiments on flow 
through plugs of fibrous material, for example, glass 
wool, cotton wool or (at bO") wool felt If a pressure 
difference is applied suddenly, after a period of com 
plote rest the flow is at first about its rapid as with 
water Imt *iuickly falls to a st* adv v alue only a 
small fraction of that obtaining initially Pressure 
differences in exc* ss of a somewhat critical v alue 
cans* jv rmari* nt rapid flow The smaller the applied 
prt'Hsuro difference the smaller is tho volume passed 
before the limiting slow flow is r* ached and after 
attainment of tins limiting flow in one din (tun 
unmediato r< vcrsal of tho prossiir* difference (keeping 
its magnitude the same) siniplv rtvei-ses tho flow at 
tho limiting value tho initial lapid stigo being 

* liminatixl 

(. S Hvrtlev 

Sir William Ramsay an 1 Ralph Forstoi 
ChemKal I,ahoratories 

University C ollego London \V C 1 

■Hatscl k F and J»UL U s KoU / 38 31(10.0) 

•Anlrad F N <1» O and lewU J W Aug / 88 -00 (1926) 

• UaWchek E KtM Z 38 2 9 (1920) 


Crysul Structure of Succinic Acid 
Thp coll dimensions of the low temperature form 
of succinic acid have been foimd to be ra — 6 10 
6 = 8 88, c - 7 61 A p = 133° 37 , in agreement 
with those found by Yardley' with other choice 
of c axis — and Dupr6 la Tour* The space group 
IS C,*‘ — P2,/o The cell contains two molecules , 
as the general atomic position of tho specie group 
P2,/a IS 4, this leads to the conclusion that tho 
molecule has a centre of symmetry 

Tho crystal shows pronounced fibre cleavage along 
the c axis, this being also the direotion of the largest 
refraction index These facts mdioate that the 
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moleciile lies along tho c axis the length of which 7 61 
A iH in accordance with this assumption To find the 
azimuth round this axis a Patterson analysis of the 
[001] projeition was made this shows a relatively 
narrow ndgo going through the origin and makmg 
an angle of about 37° with the b axis This ridge will 
correspond to inter atomic distances m the molecule 
winch IS accordmgly approximately flat, lying in a 
plane through the c axis and intersecting tho a b plant 
along th( dipoction shown by the ndgo A second 
hump of greater dimensions in the middle of tho 
projection can be interpreted as caused by tlie inter 
molecular distances As tho details of tho Patterson 
analysis wore not v ery clear owing to man> distances 
overlapping it was not jiossible to derive further 
infoimation from it 

Several models were foimd to be possible on goo 
metrio grounds Only one of these models gave 
reasonable agreement with the intensities of the 
reflections hLO hOl and Okl On tho basis of this 
model Fourier analyses of tho projections [UHl] and 
[010] were made The resulting parameters are 

X y z 

(, 0 021 0 036 0 258 

C, 0 056 0 067 0 081 

0, - 0 133 - 0 080 0 263 

0, 0 167 0 142 0 422 

Tho distances between the C atoms were found to 
be 1 62 and 1 51 A in acci nlonte with the standard 
distance 1 64 A for tho single aliphatic bond In 
this respect, sucomio icid differs strikingly from oxalic 
acid where the C C hond is found to bo considerably 
shortened b> the mflucnco of tho carboxyl group* 
Iho C C bomls include an angle of about 110° 

The calculated C O distances are 1 2« and 1 31 A 
O O in tho same rrtolocule is 2 28 A the distance 
lietween oxygen atoms of different molecules is 
2 65 A 

The details of tho structure and of its determina 
tion will be published elsewhere 

(Tho late) 11 J Vbbwebl 
Carolina H MacGillavrv 

Crj stallographic Laboratorj 
University 
Amsterdam 
Juno 26 

Vurll > K rroc Roy Soe A 106 451 (1924) 

• la Tour Uupr^ t C R Acad Vci Par i 188 180 (19S1) 

• n bertson J M and Woodward I J Chm Aor 1817 (1035) 


A New Method of Resolvmg a Racemic Compound 

We have rooontly dovelopeil a new method of 
resolving a racemic compound bv selective adsorption 
and the results we have obtamed already published 
in tho Praktika of the Academy of Athens (April 
1038) agreo in the main with similar experiments 
of G M Henderson and Dr H Goixlon Rule’ 

Tho method is based upon tho different degree of 
adsorption which an optically aejinmetric crystal 
as rf or 1 quartz shows, for the two antipodes 1 he 
result of this selective adsorption is that when a 
(/ I solution IS passed through a Tswett column its 
(i and I components are separated and located at 
different heights. 

We used quartz powder prepared from d and 
I quartz crystals as the asymmetric adsorbing medium 
and a solution of tn ethylenediamine ohromichloride 
{(Ct en,) Cl, + 3J H,0) as the raoemio compound 


IJ R E of July 23 1938 

Wo have chosen this compound because of its great 
molecular rotation power which is 3 000° for 5890 A 
The apparatus employed is shown m the flgiire 
below After activatmg the ailsorhing medium by 
hiating in vacuum we lit tho racoraic solution pass 
through tho column A of the quartz powder by 
bnaking the glass end S by the metal sphere K 
and tipping up the vessel C thus avoiding contact 
with any grease 



Tien we examined tho filtrate in the polanmoter 
and tho solutions obtamed by successivo elutions of 
tho adsorbed salt by 86 per cent alcohol As the 
accompanying table indicates, the solutions obtamed 


OpnoAi Aitivitv or Sihkshivi HiTrn s litioss 



show optical activity By usmg d quartz the first 
elutions are dextro rotatory and the next solutions 
are l»vo rotatory By usmg I quartz the opposite 
occurs This indicates that the asymmetric quartz 
surface adsorbs more strongly the antipode of the 
opposite sign 

It IS easily shown by a thermodynamic cycle that 
the selective adsorption of the antipodes by optically 
asymmetno surfaces can be reduckl to a difference 
m the heat of formation of the adsorbed antipode 
molecule from adsorbed atoms on the asymmetrical 
quartz 

These experiments throw a new light on the 
problem of the genosu of the first substance with 
optical activity It is possible that thm substance 
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was formed by many successive adsurptions and 
elntions of a racemic compovmd on optically asjm 
metric surfaces of minerals 

Experiments are in progress with the object of 
extending the research to other substances the 
details of which will bo published elsewhere 

G Kahacums 
(jr (’ot MOULOS 

Laboratory of Phjsuiil t hcmistrj 
University of Athens 
May 28 

AaTIRK 141 »I7 (May 21 lOlM) 


We are greatly mterested to road of the success 
obtained by Prof Karagunis and (. ( oumoulos in 
effecting a partial resolution of a complex chromium 
salt by the use of active quartz Following up the 
work of Tsuchida, Kobayaslii and Nakamura* upon 
the detection of a nvcemic inorganic cornjilix b\ 
immersing powdered active (|iiartz in its solution 
we have also been examining the possibility of extend 
mg these results by the use of quartz coltiinns in 
conjunction with morganic as well as organic com 
plexes 

O M Hendebsov 
H OOBDON RtlK 

Chemistry Dept , 

The Umversity, 

Kmg s Buildings, 

Edinburgh, 9 

‘ CAem Sor Japan M 13J9(1W>) 


Modified Gattermann Reaction Synthesis of Hydroxy- 
Formyl-Phenyl-Ketones 

One of the authors (R C S ) with ]>aiwalla has 
previously shown that methyl P rcsorsj late does not 
imdorgo the Gattermann reaction imdor the usual 
conditions, that is, m the presonto of zinc chloride in 
ether or m the prosonoe of aluminium chloride in 
benzene , the reaction takes place readily, however 
in the prosonoe of anhydrous aluminium chloride 
dissolved m dry ether, with the formation of the 
aldehyde ester, methyl 2 4 dihydroxy 3 formyl 
benzoate* 

We now find that polyhjdroxv ph« nolic k< tonos 
also give aldehydes in high yields undi r tho condition 
of Shah and Laiwalla s modified t^attermann reaction* 
the formyl group entering (when possible) tlie usually 
inaccessible Y pesition in tho rosorcinol nucleus 
Thus resacetophenone gives 2 4 dihydroxy 3 formyl 
acetophenone, the constitution of which is established 
by its reduction by tho Clemmcnscn method to 
4 ethyl 2 methyl rosoromol of Robinson and Shah* 

Orsacetophonone, 2 acetyl resorcinol, 2 4 dihjdroxv 
benzophenono and phlorocotoplionoiie afford similarly 
2 4 dihydroxy 6 methyl 3 fonnyl acetophenone, 2 8 
dihydroxy 6 fonnyl aootophenono, 2 4 dihydroxy 3 
formyl benzophenono and 2 4 6 trihydroxy 3 fonnyl 
ewetophenone respectively 


CHO Mo 



The orientation of the aldehydes from resaceto 
phenone, orsaeetophenone and 2 4 dihydroxy benzo 


phononn in which tho form> I group enters the 
3 position instead of tho usual 5 position is of interest 
These results an best explained on the view that the 
clielation hetwocn the hydroxyl anil the acetyl group 
stabilizes tho double bonds in the rosorc mol nucleus , 
tho carbon atom in the 3 position which is united 
by a double Ixind to the carbon atom liearing tho 
1 hydroxjl group is thus tho point of attack (c/ W 
Hikii*) 



Till synthesis of such hyilr )xv fonnyl phenyl 
ki tonos opens up various jxissibilitios for tho syn 
thesis of heter K vclic compounds containing oxygen 
in the ring likocoumaiino Y pyrone-i furo chromones 
etc which are being explored 

A ill tailed account of tho above uivestigation will 
shortly be submitted to the fhomical Society 

H A Shah 


Roval Institute of Sciinu 
Bombay 


R t Shah 


Ismail College, 
Bombay 


SI ah and laiwalla CurretU Sfii-nrr 1»- (1036) 
•a 1ms II ind Slab ^ t Arm Sir 1404 (1034) 

• Bak r W / < htm i>ot 1684 (19!4) 


Long-distance Radio Reception and the E-Region of 
the Ionosphere 

Mb Aifxandkb A McKenzie of the Mount 
Wobhington Observatory has reported a well marked 
cose of the longdistance riieption of amatour 56 bO 
inegacydo signals whirh occuis occasionally at this 
time of VI ar A litter Irom him mails in part Wo 
startwl listi rung about 1030 e s t ( lune 5 1938) and 
hstinod lontinuously until alioiit 2046 During the 
whole time long distance signals were fading in and 
out fairly rajiidlj with extremely ludibli volume at 
the start for instance of a call letter group and 
absolute sikneo before tlie gro ip was completoil 

Mr McKinzic, on Mount Washington, heard 
twelve Middle Western stations, and reports a 
Hiipplementaiy list of seven other stations which were 
hi ing called by various amateur stations m tho New 
England area With two exceptions which may be 
ascribed to faulty identification tho stations heard 
in New England appear to have been closely grouped 
ah lilt a point somewhat south of C hicago The 
niin mum and maximum distances involved are 780 
and 960 miles the mi an being 880 miles 

( ontinuous reconls of tho heights of reflections 
from the ionosphere are mode at Cruft Laboratory at 
a frequency of 3 6 megacycles On the night in 
question, remarkably strong abnormal E region 
refleotions were observed from 1912 to 2035 e 8 T , 
the number of multiple reflections varying from four 
to SIX At 2035 the reflection began to decrease m 
mtensity, and it disappeared completely at 2050. 
The apparent height of reflection was 120 ± 3 km. 
throughout tho period 
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Wo rnay identify the long distance transmissions 
as being caused by extremely lugh ionization m the 
E region and, from the observed height and distanoe, 
deduce a minimum ionization density which must 
have obtained on this occasion The angle of incidence 
of the transmitted rays upon the E layer was such 
that the critical frequency for normal moidence must 
ha\ o been slightly more than one fourth of the 
transmission frequency, or about 15 megacycles 
This corrosponds to a density of free electrons of 
about 2 8 X 10* per cm ’, or their equivalent m 
heavy ions loo little is known of the effective 
rocombination coefficients at suih heights to permit 
tho call Illation of the corresponding energy density 
On tho assumption, however, that the highest 
frequency normally niflected from the E region is 
about four mogacjcles we may say that the 
ionization producing tnergy on this occasion was 
about 200 times that duo to ultra violet light at 
noon on a summer day 

Habry Rowe Miuno 

Ph>Hics Laboratories 
Harvard University, 

Cambridge, Mass 
Juno 13 


Enhancement of the Sodium D Lines m the 
Twilight Sky Light 

Prof J Cabannes, Prof J Dufay and J Gaunt' 
state that tho twilight enhancement of the yellow 
radiation of the rught sky announced by me* was 
previously observed by Currie and Edwards at 
Chesterfield (Canada) during the International Polar 
Year, 1932 33 To support their opinion, they give 
a short quotation from a paper published m 1935 
by the Canadian physicists* The complete sentence 
should have been quoted , it is as follows 

Tho fairly uniform mtensity of 5040 durmg moon 
light irrespective of the intensities of the green line 
and the negative bands, mdicates that it is due to a 
lummosconoo distinct from that of tho aurora and 
IS probably the radiation 6893 A observed by Vegard 
and Tonsberg m tho night sky light 

Thus tho band around 6940 A appeared to Cume 
and Edwards remarkably constant during tho moon 
light periods It is only upon this observation that 
they based their suggestion However, if it is quite 
certam that the band at 6940 does not belong to 
the auroral spioctrum, it is no less certain on account 
of its aspect and evolution, that it cannot be identified 
with tho sky lino 6893 A C'urrie and Edwanls also 
state “It appeared to bo a broad, diffiiso band 
extenduig from about 6000 A to 6800 A with a 
moon wave length of 6940 A This broesl and 
diffuse appearance (200 A ) cannot be that of an 
atomic Ime or narrow doublet On the contrary, it 
can be explamed very exactly by the spectral 
sensitivity of the plates (Ilford Soft Gradation), 
which offer a sharp and strong maximum exactly in 
this region, and by admitting that the so called band 
near 6940 A originates from the contmuous spectrum 
of the moonlight In fact, the mtense yellow band 
obtamed by Ciirrie and Edwards remains absolutely 
mvisible when tho auroral spectrum is photographed, 
with full moon, on another type of plato (Agfa I S S ) 
Taking into account some supplementary arguments, 
developed m another paper*, it seems beyond doubt 
that the yellow sky radiation 6893 A was never 
observed by Currie and Edwards It la thus 


clear that their work gave me no infonnation or 
suggestion likely to guide me m the discovery of 
the yellow fluorescence or resonance of the twihght 
sky 

Rex^ Bernard 

Institut de Physique Q6n5rale, 

University de Lyon 

N*T1 HI 141 1064 (1038) 

•Natdrk 141 788 (1018) 

* Terr Mag 41 266 (1036) 

• C « 906 1137 (1038) 


Use of Non-Conservative Properties of Sea Water 
to Physical Oceanographical Problems’ 

In applying the eddy diffusion equation to the 
non conservative properties of sea water (as distin 
guishod from tho conservative pro|>ertie8, the con 
centrations of which change only as a result of physical 
processes) a knowledge of the time rates of change 
m their concentrations (as a result of the biological 
actiMty in the water mass) is required Thus, the 
form of tho cipiation expressmg the effect of virtical 
turbulence alone on a non conservative property, 
such as oxygen would be 


da 

dt 


where, for dissoKod oxygen a the term 6 would 
represent the rate of oxygi n consumption due to the 
biological activity in tho water moss Tho i onsump 
tion of oxygon in tho sea as a means of disguising 
the oxygi n transport by turbulence is frequently 
strikingly brought out at tho depths of tin oxygen 
minimum concentration where regardless of onneh 
mont by oddy diffusion oxygen concentration actu 
ally decreases in the downstream direction duo to 
tho greater rate of oxygon consumption 

Information on tho rate of oxygon consumption 
m the depths of tho ocean basins is cemflned chiefly 
to results obtained for the mid Atlantic Ixitwoon 
latitudes 0° and 30° N , where the mean annual oxygen 
consumption at mid depths was placed at approx i 
mately 0 42 o c per litre and that m tho deeper water 
at approximately 0 10 c o per litre Use has been 
made of the former value m calculating the magnitude 
of the vertical oddy ooefflciont at mid depths (at 
depth of tho minimum oxygen concentration) in the 
Caribbean basm , where, with certain assumptions, 
the gain and loss of oxygon in the downstream 
direction could be formulated, thus 



where Ct represents the amoimt of oxygen con 
Slimed m the downstream direction by biological 
activity os the water layer (at the depth of the 
mmimum oxygon concentration) moved, durmg the 


tune, t, from position 1 to position 2 , 


the amount of dissolved oxygen gained as a result 
of vertical turbulence during the same tune (effects 
duo to lateral turbulence are neglected) , andO, — 0„ 
the observed differenoe m oxygen concentration (at 
the depth of the minimum oxygen concentration) 
between positions 1 and 2 The oombination of this 
equation with a similar one mvolving the conserve 
tive property (salmity) at adjacent depths gave two 


* CoatribuUon No 181 horn the Wood* Hole Ocetnognpfaio Imtl 
tutlon 
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Supplement to N A T 

ecjUStionH which wert solvcil Himultani ounly for tho 
values of A and t 

Substanoee dissolved m soa water the concontra 
tions of which are altered by biological activity are 
useful m investigations of its circulation when used 
either as simple identifying properties or in com 
bination with a conservative property , m such cases 
it IS froijiiontly not necessary to know tlie rate of tho 
biochemical change of con< entration Particularly 
useful combmations of lonsorvative and non con 
Borvativo properties, such as oxygon and salinity, 
or oxygen and temperature, may under (irtain df 
fined conditions be used to trai'o moviments and 
mixing of water masses and to supplement tho results 
of circulation as calculakxl from tho Bjorkius 
< irculation theorem The oxygen salinity or oxygen 
tempi ratu re rolationsliiji has its lountorpart in tho 
temperature saluiity relationship (originatoil by 
He Hand Hansen), but difTiis in that tho latter 
strictly conservative relationship is ihiofly useful in 
interpreting combinations of wati r masses of dis 
tinctly different physu al propertii s whi roos the 
combination of conservative ami non conservative 
firoportios may bo used advantageously in invest i 
gating chariutonstics of a water mass of markeil 
homogeneity Thi latti r relationship rei i ntly usevl 
m an investigation of the water (between approxi 
mate dejiths of 200 and 1 200 metros) in the ( aribbean 
Sea region made it possible to trace the movements 
and mixing of water mosses enb ring the passages 
from the open Atlantic and to bring out certain 
details not clearly indiiatod by tho temperature 
salinity relationship 

H R Skiwkil 

Woods Hole Oceanograjihie Institution 
Wootls Hole MassaehuHctts 
Tune 14 

Effect of Addition of Calcium on the Biological 
Value of the Proteins of Indian Diets 

Ddrino our investigations' on tho biological valui 
of the proteins of typical Indian diets, it was found 
that the proteins of the Madras diet gave a biological 
value cif 44 at 10 per cent pnitcin levi 1 though rice 
with a biological value of about 83 formed the major 
item of the diet In the course of an informal dm 
cussion with Dr W R Aykroyil dmetor of tho 
Nutrition Laboratories, Coonoor ho suggested that 
the low biological value might be due to a low content 
of caloiura in the cLet Expenmi nts were oonductcxl 
with addition of oaloium in tho form of calcium oar 
bonate to tho Madras diet Results are given below 
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Examination of tho aljovo results reveals that the 
biological value of the proteins of tho Madras diet 
increases from 41 to 70, and tho chgestibihty from 
04 to 89 on the addition of calcium to tho diet even 
though tho call Him content in the Madras diet is 
just enough according to Sherman s eicc ( pted standard 
for an adequate diet J ho low bioIogicMvl value in 
the first table might be duo to the non availability 
of calcium in the iliet further work to confirm tho 
ah >vi observation is m progniss 

V Rani anathan 

Y V S Ral 

llcpartmont of Biocln imstry 
Indian Institule of bcionco 
Bangalore 
lunc 13 



Biological Fixation of Nitrogen 
1 ME oxiiiK which IS formed in the loot nodules 
during the nitrogen lixation of loguino bacteria' has 
at last Km < n isolate d and e haractei ized 1 ho oxime 
pree ijMtiite s accoiding to Koroman s method which 
fact already indic ates it to be the oximo of a dicarbonio 
acid 1 xt roe ting tho oxime with e I hoi we sue coodod 
m prej)ariri„ tho copper salt from it The analysis 
of this salt showed that the comjwiind is the oxime 
of oxalaootic acid Thus tho formation of aspartic 
acid m tho biological hxation of nitiogen via the 
oxime of oxalaee tie ae lel has been iinallv confirmed 
ArTTI RI I VlKTANEN 
Bioehcmical Institute 1 T aine, 

Helsinki 
June 2') 

NATOKl 141 748(1918) 

Electric Lines of Force 

When a piece of eottein wool is placed on one of 
the ehargesl siiheros eif a Wimshurst inaohirie, it is 
iinmeeliat<*ly reqielleel and following the linem eif foree 
in tho air, preieccels to tho opjxisiuiy cliarged sphere 
This IS the usual inothoel of demonstrating the 
phenomenon, but it is not always easily controlled 
I have recently been trving substitutes for tho 
cotton wool, icmongst them tho down of hireis The 
down was furnished by ny budgerigar I find that 
the down attached to tho base of the feathers wluoh 
the bird pulls out onsweiTs the purpose admirably 
A piece of this placed on a chsrgod sphere, gradually 
takes up tho charge, tho hne pjints of the immature 
feather standing out, and fanally leaps across the four 
or five inches of au separatmg the tw o charged spheres 
If the spheres are not highly charged it may 
bo as long as five seconds or so before the repulsion 
takes place 

The way the charge is taken up i» extremely 
interesting and worth projecting on a screen The 
down M a poor conductor with many fine pomU 
I think this explains its peculiflur behaviour 

The electric lines of force are well shown by this 
inothod as it is possible to have two or three pieces 
of down going to and fro at the same time 

J Baxbndbn. 

Sir John Cass Teclinical Institute, 

Jewry Street, 

Aldgate E C 3. 

June 0 
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Points from Foregoing Letters 


Irom. tht mtt of hcUmif titation (in an ultnuintri 
fiiKP) <f the Htnim protunn of varioiin vertibrnte 
nniinalH Prof Tho Svidbcrg and K Andeimon infi i 
that tho strum pioti ins of mammals reptiles binls 
amphibians and fishis are very much aliki aa ngartts 
mokciilar wi ight but differ from those prtunt in 
thi s< n m of Cyclostomata (lamprtys) 

A iww ilje dunmont found as a deposit on lea\i^ 
and flowers of SInplocarjAts ]>unr n is doscntied b\ 
J R Prite and Prof R Robinson It crystal bzi s in 
orange re<l neodlts lias the molecular fonmila 
f hHuO, and belongs to the naplthaUm group 
Tho « upper found in human blood occurs in tin 
form of a copper jirotcm conifxnind according to 
Dr 1 Mann and Prof D Kcilin who annoiinci that 
thev have isolated from th( red blood corpiiscks of tlu 
ox a pure crystallmi. compoi nd (hapinoiuprein) con 
taming 1 12 percent sulphur and (1 J4 per cent c opp« r 
A new hybrid hwmoglobin (chokglobin) formesJ 
bj special treatment of haemoglobin ascorbic acid 
solution IS described by Dr R I embe rg J W I egge 
and W H Lockwood Ihe new compound like 
haemoglobin combines reversiblv with oxygen and 
carbon monoxide but the non protein piart of its 
molecule is a bile pigment close 1\ related to \<rdo 
hsematin 

H S Corran and Dr D L (.reen d« scribe the 
isolation from cow s milk of a flayin proti in comitoiind 
which catalyses the oxidation of reduced coenzymo I 
by carriers The mechanism of tho catalysis does 
not seem to involve alternate rt>duction and oxida 
tion of the flavin moiety 

A now enzyme whi< h hydnilvses naringiii tlu 
bitter glycosidic principle of grajie fruit maj lu* 
readily obtained from celery according to Dr D H 
Hall It also occtirs in the grape fruit itself betwc>en 
the flavedo and alb<>do whore it probably helps to 
redi ce tho bitterness of tho fruit on ripening 
Dr H O K Wostenbrink and Dr J Goiiilsmit 
have determined by a mcKlified thiochrome method 
the relative amounts of the two forms of vitamin B, 
(aneurin and cocarboxylose) in various organs of the 
rat and hnd that the aneurin content is small com 
pared with carboxylase 

Dr J H Welsh states that the acetylcholine found 
ui tho nervous tissue of the crab has upon the heart 
of that animal an effect opposite to that upon the 
human heart namely it increemes tht rate of beat 
T L Snyder and R H Broh Kahn find that 
cysteine can replace hwmin as the X factor enabling 
H influenzae to grow and consider that its function 
IS to provide the organism with a mechanism for 
protection against the hydrogen peroxide formed ui 
the presence of air 

Diagrams showing the average density of popula 
tion and the composition of the insect fauna at 
heights of 277 ft 177 ft and 10 ft above an area 
of agricultural land in Lincolnshire is submitted by 
J A Freeman Tho greatest numlnrs and variety 
occurred during the months of June and September 
and the most favourable conditions wore high tem 
perature, low humidity and wind velocity A list of 
the more common pest species taken up to 277 ft is 
given and the economic importance of their pr«wence 
IS discussed with reference to ground quarantines 


Dr R V\ ( DtnniB obscuts that the potato 
virus 1 induces brown circular lofal lesions in the 
1 aves of Li/ luiii barbarum seedlings and suggest! 
that this leaition may prove of value as a new t< it 
foi till \ virus 

tor HI vtral years Dr 1 Bin row and his associates 
of the f ifwynn toiindation havi bvon i X]r erimenting 
with differeiKis in physiological reaction according 
(1) as bihavioui is motivated naturally by the 
organism os a wliolt or (2) as it is prompts I by 
secondary part comjxjnents giv mg rise to neurotic 
pbantasii s anil relateil Is hav loiir disonk rs 

Diagrams of chromosomes from the niot tip cells 
of the saffron during mitosis an submitted by Prof 
R R ( ates and (. N Pathak m whifh the double 
structure of the chromosomts is rendend evident by 
the jinscnce of sattllites Tin authors stati that 
by moans of a new method which stains thi chro 
matin red and the nucleolar material green the 
origin of the nucleolus from the split chromosomes 
can readily be followed 

Curt btern staUs that he has shown by means of 
transplantations of testes between two species of 
DromphiUi that the distinguishing characteri tiis in 
testii iilar shaiie are induced by a difference in the 
mall ducts 

The non ionizing {X'nctratmg railiation pnidiicmg 
cosmii ray stcondariis and show rs is considi red by 
N Arley and Dr W Heitkr to be a neutral body 
corresponding to the heavy electron The authors 
suggest for a ni w entity wliii h has a mass inter 
ineiliate betwien tho neutron and the neutrino the 
name neiitntto and discuss its likelv properties m 
the light of present theories 

Prof H R Robinson points out that when the 
most recent values of the coefficient of viscosity of 
air are used Millikan s oil drop valiu of the electronic 
charge comes into almost exact agreement with the 
X ray value namely 4 803 x 10 ** k s u 

Starting with the solution for the electron velocity 
ripple in terms of the transit half angle W E 
Bcnham points out that the ripple satisfies a five 
dimensional wave equation 

Dr U R Fvans describes a trtatment which 
renders iron relatively inert to onlinary waters tho 
time taken to produce rustiness being somotiines 100 
times that ne^ed by untreated iron in the samv 
water The protective film is mvisibk and the 
tngraving of a scratrh line after treatment does not 
necessarily load to rusting probably because it 
presses down the him into the groove 

bolutions of the topper salt of cetyl phenyl ether 
sulphonic acid and other salts of the newer paraffin 
chain senes show elastic behaviour similar to tha*- 
of ammonium oloate solution when they are set m 
motion According to Dr G S Hartley this is the 
opposite of thixotropic behaviour and has been 
explaineti by Hatschek as due to the formation of 
amicroscopic structure by the process of shear 
H A and Dr R C Shah have formulated poly 
hydroxy phenols by a modified Gattermann reaction 
Tho 3 substitution is explicable on the assumption 
of the stabilization of tho double bonds m the nucleus 
by tho chelation between the hydroxyl emd the acetyl 
groups 
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40^ N , following a courno New \ oik Pans 
Moscow — Omsk — Yakutsk (Sibena) — Fairbanks 
(Alaska) — Minneapolis — New York They covoreil a 
distance of 14,874 milos in 3 days 19 hours 17 minutes 
Their actual flying time was 71 hours 4 ininiitos at 
an average speed of 209 miles an hour They followed 
a somewhat similar route to that taken by the late 
Wiley Post, the American aviator, who istablishid a 
record of 7 dajs 18 liours 49 minutos for a flight of 
15,250 miles in 1933 'Ihoir mai hino was a Locklif t d 
14 monoplane powired by two 875 hor t power 
Wright (.yclonc engines with Hamilton constant 
speeil airscrews Noimally this t-V|)o is a 14 sealer 
air lini r carrying 12 passengers and 2 crew While 
this IS a moritoriouH jsrformanct having Is in com 
pletod m only seven stages it is not a recoid for 
long distance non stop flight The longest hop was 
New York Pans, a distance of 3 041 miles 

Sunt a performance pays tiihiito prmcipally to the 
teclinical improvements that have added to the 
reliability of the enginis and the rapid stiidis that 
have l)ctn made recently in till methods of and aids 
to, aerial navigation It is signilicant of the di v i lop 
ment of this side of aviation that even m the loss 
developed paits of Siberia tin ro were suttii lont 
aerodromes and radio organization to allow of a 
choice of landmg grounds after being given rcpoits 
upon thi ir condition while flying towanls them Tht 
extra carrying capticity consequent upon ilevelop 
monts in aerodynamic knowledge plays its part in 
allowmg various aids to flying and navigating to bo 
cairied, and also making it possible to have cabin 
accommodation suffic u ntly large foi the e row to 
move about and to carry out then duties without 
undue stram In one instance, in biboria dm iiig this 
flight It 18 reported that they oven had room to carry 
an extra supply of more than 590 lb of oil, as it was 
reported that the particular grade that the engines 
needed would not be available at the nt xt stop 
It 18 intorestmg to note that the engines used on this 
flight are of the same typo os those fitted to the 
Lockheed aircraft recently ordered by the Jlritish 
Gov emment 

'Aryans' in Italy 

Nationaust dootrmc in Italy hitherto has had 
the appearance of avoiding pronouncement upon 
theonea of race It hac relied rather <m fostering the 
totalitarian spint upon imperial tradition with a 
conaequent orientation to archsoological research for 
which the learned world is duly grateful to the 
personal interest of the Duco Now, howov i r it is 
said to be time that the Italians frankly professed 
themselves to be racist A group of univci-sity 
professors, it is reported (The limes, July 16) work 
lug under the auspices of the Mimstry of Popular 
Culture, has drawn up a pronouncement appearing 
in the Oxomale d'llalm of July 14, in winch is stated 
what 18 to be regarded henceforth as the orthodox 
view of racial doctrme as applied to Italy This 
statement has the merit that it recognizes that the 
idea of race is a purely biological concept, with which 


history language and religion have nothing to do 
It claims that the present population of Italy is in 
its majority Aryan few elements of the pro Aryan 
races remaining ond no imnugiation of piqiulations 
capahio of infliii ncing the racial phYxiognomy of the 
nation having taken jilaco since the Loinhaidic 
invasion Ihe forty four million of inhabitants of 
Italy to clay it is maintained are for the most part 
dcscondcd from families which have been established 
thcro lor at least a thousand years While this may 
hi c incedccd but only so far ns it gaes the infi renco 
that the Italian race — -a tc rm which in itself laigs the 
cpicstion can thus be regaided as a pure race is 
pcrhajis less rcadilv to be occejitid Ihe corollary 
that rac ism in Italv ought to bo essentially Italian 
with an Aiyaii Nordic direction is a hard saying, 
only partially intelligible, espec tally m view of the 
lepiidiation of linguistic evidence in the light of the 
evident desire to dissociate the Italians from other 
mcinbc rs of the Moditorranean racial group by 
emphasizing its purely Furopcan characteristics as 
marking it off from all extra Fiirojican races This 
V i( w would Ignore or deny any trace of kinship 
between the M< dit< rrancan strain in the Italian and 
that m the pioplcs of North Afiica Arabia, and 
Palestine Tins would seem to require a somewhat 
drastic n interpretation of tin fiwtc 

The Deutsche Onent-Gesellschaft 

A NOTICE from tho Deutsche Orient Gesellschaft, of 
which the following is a translation, has reached its 
members, mchiimg British subjects and honorary 
members To the Members of the German Orient 
Society To ensure (he continuance of the Gorman 
Orient Society, the Executive Committee must, m 
acconlance with Paragraph 8 Section d of the Con 
stitiition give those members who rank as Tews in 
the sense of the Nuremberg Laws to undoritand that 
they must announce thoir resignation from the 
German Orient Society within 14 days ’ Tho notice 
IS signed by Dr h bchinidt Ott (vice president) and 
Dr W Andrao (secretary) of tho Society Though 
the Society has Ixen compelled by the policy of tho 
Government to take this step of asking Jews to resign, 
tho wording of tho arm lunccn ent is altogether un 
worthy of a scientific body and is particularly 
iinpardonahh when sent to m mix rs who are not 
Germans 

liiB Doutscho Orient Gesellschaft was formed 
in 1898. mainly under the inspiration of Prof 
hiiodricb Dolitzsch, a Jew in the sense of tho 
Nuremberg laws The mam aims of the Society were 
to excavate ancient sites and survey ancient menu 
meiits in tho Near East and Egypt Three great sites 
in Iraq have been carefully examined over a long 
senes of years— Babylon, Ashur and Uruk — and many 
other smaller sites soundeu In Egypt, excellent work 
was done at el Amama and on the sepulchral monu 
ment of Sahu Re Surveys of Ukhaidhir, the ancient 
synagogues of Palestine and Islamic monuments m 
India were perhaps the most important contribution 
to these subjects Regular “Mitteilungen” kept sub- 
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scnbere informed of progress. Final reports, and most 
important publications of the texts found were 
included in the “Wissenschaftliche Verdffentlioh- 
ungon" Those undertakings were generously sup- 
ported in Germany by such men as the late Dr. Simon, 
and foreign subscribers were numerous For forty 
years the Deutsche Orient Oosollsohaft has held a 
leading place among societies of its kmd, always 
insisting on a high standard of work in the field 
and the study not always attained by others 
Sir Robert Mond was one of the foreign members 
who received the letter asking for his resigna- 
tion and ho infonna us that ho has answered, 
“that since your Uouncil has unanimously decided 
to ceaso to be a scientific society, ho no longer desires 
to be associated with it” 

Archseological Exploration in South-West Arabu 
In another column of this issue of Nature (see 
p 140) a preliminary account is given by Miss G 
Caton-Thompson of the geological and archmologioal 
results of the Lord Wakefield Expedition of Explora- 
tion in South-West Arabia, upon which she recently 
accompanied Miss E W Gardner, the geologist, and 
Miss Freya Stark, whose adventurous journeying in 
Arabia on a previous occasion will be fresh m the 
memory of readers. Miss Caton-Thompson, whoso 
present record amplifies in detail the archseological 
and geological references of Miss Stark’s ssxiount of 
the expedition m The Times of July 18-21, is far 
from being a novice in archseological exploration m 
conditions similar to those of her recent exponenoe 
With Miss Gardner an her geological colleague, she 
has mvestigated the evidences of early civilizations 
m the Faiyum and the Kharga oasis, while m Southern 
Rhodesia she has attacked, and, most arohseologists 
would agree, has solved the problem of the Zimbabwe 
In venturing with her colleagues mto the rarely 
penetrated Hadhramaut she has imtiated the 
archseological investigation of a problem, or group of 
problems, which has fascinated historian and geo- 
grapher ever smee the explorations in southern 
Arabia of Niebuhr m 1701-64 and of Hal6vy and 
Glaser more than a century later revealed m their 
collection of mscnptions the existence there of 
civilizations going back possibly so far as nearly a 
thousand years before Clmist Yet the arohssological 
record has remained virtually blank, and although 
the great franlunconse route from India to the 
eastern Mediterranean through southern Arabia 
traversed coimtry known to the ancient world of 
Sumer, Akkad and ancient Egypt, it may be, m the 
third millennium B C , nothing is known with certainty 
of the cultures and relations of those oivilizations. 
Mmaoan, Sabaean, Himyaritio, and the like, which 
Miss Caton-Thompson, wisely, for the moment 
accepts collectively as pre-Islamio. The work of 
Miss Gardner and herself m the Hadhramaut has laid 
securely the foundations for the study of a group 
of problems which recent development in the pre- 
and protohistorio arohseology of western Asia and 
Africa suggests may be one of the most important 
strategic pomts in future researoh. 


Excavations at Lachish, 1937-8 

The uitoresting collection of antiquities from Tell 
Duweir, the ancient Lachish, m Palestine, on view 
at the Wellcome Researoh Institute, Euston Road, 
London, N.W 1, from July 7 until July 29 boars 
eloquent testimony to the organization of detail by 
the loader of the expedition, the lato Mr J. L 
Starkey, which enabled the members of the Wellcome - 
Marston Archseological Researoh Expedition to carry 
on without mterruption after his murder on January 
10 last By that time the expedition had already 
arrived as near a solution as is likely to be possible 
of the problem of the great shaft, 80 ft by 70 ft by 
80 ft deep, at the south east comer of the Tell upon 
which mvestigation was engaged at the close of last 
season. Tunnels driven along the sides at the bottom 
and up to the centre show that this great seventh 
century work was never completed, but that it was 
probably intended for a reservoir similar to that at 
Gezer Excavation of the Bronze Age temple has 
now been completed down to bed rock, two pieces of 
evidence leading to redatings. 

The early temple is now shown to be considerably 
earlier than was believed, a remarkable largo poly- 
chrome pot with painted metopes, showing beautiful 
representations of ibox, ibis and tunny fish, being 
pleKxxl in a class of pottery dated by Mr W A.Heurtley 
at about 1569 b e ; while a small faience plaque of 
Amenhotep HI was found m such a position as to 
place it beyond question that the building of the 
second temple falls within the reign of that monarch. 
Two Nmeteenth Dynasty pottery sarcophagi, the 
first found at Lachish, m the form of ‘slipper’ coffins, 
have lids moulded to represent the features of the 
deceased, while a third bears an inscription m 
hieroglyph which is unique. It is by a scribe evidently 
unfamiliar with hieroglyphic writing, and although 
not yet fully mtorpret^, is m a formula which is 
not Egyptian Early Bronze Age caves, dating at 
about 2600 b C , showed evidence of oooupation, as 
well as contracted burials In one cave, of the Late 
Bronze Age, which in Judesan tunes hod been used 
as a stable, was found a numbor of unfired pots 
which pointed to this having been a potter’s work- 
shop, while nearby in another cave was his stock in- 
trade In a pit were pivoted stones which may have 
served as fly-wheels for the turn-table, while red and 
yellow ochre for pamting, bowls for mixing the 
pamts, pebbles and shells for polishing and burnish- 
ing, were part of the equipment. The mteresting 
schoolboy scribing giving the order of the first four 
letters of the Judiao-Phenioian script was found 
under the Jewish Palace steps the day the expedition 
ceased work. 

Archeological Research in Greece 

Axono recent excavations and research m Greece 
recorded m the Annual of the British School of 
Archeology at Athens (S5, Session 1034-36), first place 
m interest and importance is taken by the work of 
the School m Ithaca. Mr. W. A. Heurtley, who was 
in charge, describes the results of the excavation of 
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the Helladio settlement at PelikAta, which Leake 
and others have identified with the liume of Odysseus 
08 deeoribed by Homer Pelik&ta is a hill or spur 
linked on one side with the central i>eak of the island, 
and sloping down to the sea in a series of terraces on 
its three other sides Tims commanding thiee bays, 
and having a flat top, it was as Mr Heurtley points 
out, an admirable site for a primitive communitj 
mterested m trade or piracy or both Virtuallj no 
trace of buildings remamed when m\ ostigatu ii began 
but there were vestiges of the wall which had inclosed 
the promontory Excavations on the site yielded 
evidence of an early Helladic scttlomont, which on 
the evidence of the pottery Mr Heurtley coni hides, 
reached the island in Eaily Helladic II from ( orinthia, 
nnd afterwards received an ncci ssien m a new element 
m the population, whicli Minjan ware indicates to 
have come from the south of Thessaly as its immediate 
place of origin, with an ultimate derivation from 
Bron/o Ago Macedonia 

Thb date of the origmal occupation of PelikAta 
LS placed at about 2200 b c the settlement then 
being a sunple affair — a wall of rough stone blocks 
surrounding a group of houses with nibble walls 
and roofs of reeds daubed with mud situate <1 
on top of the hill Those people buried their dead, 
or rather the bones of their dead in ptthoi or jars 
which, possibly, wore placed below the floors of 
the houses The settlement oamo to an tnd at about 
the time which tradition assigns to the Trojan wars, 
and thus, Mr Heurtley remarks, those who hold on 
other grounds that PolikAta is to be identified as tho 
Bite of the palace of Odysseus now have some archtoo 
logical evidence to support their contention A cave 
containing stratified deposits on the north east ot tho 
bay of Polls was excavated by Miss Sylvia Benton 
and showed evidence of occupation from pre 
Mycenssan times to the first century ad It was a 
shrme at which various deities were worshipped, but 
Its local importance seems to have been duo to a 
connexion with Odysseus, for which there is evidence 
m on inscription on a female mask 

Garden Plants of Proved Excellence 

Thi! Council of the Royal Horticultural ‘society 
established, m 1922, an Award of Garden Mont as 
a hall mark upon the horticultural worth, hardiness 
said beauty of particular plants Notes and do 
senptions of species which have attained to this 
particular quality have been published from time to 
time m the Society’s Journal , but it was a welcome 
decision of the Council to publish the collected 
awards durmg the past fifteen years m a separate 
volume (“Some Good Garden Plants , by F J 
Chittenden London from the Society’s Offices, 
Vincent Square 8W 1 1938 4s net) The plants 

described thorem have mostly been grown m the 
Royal Horticultural Society’s gardens at Wisley, and 
are all well known to tho Garden Committee A 
horticultural descnption, cultural notes, and sugges 
tions for suitable geuxlen groupmg, are appended for 
each of the 226 speoiee or varieties, and the most 


suitable soil typos are mentioned References are also 
given to plates in tho BotanuxU Magazine, when the 
plant has been so figured Some kinds, as Lxhuin 
regale, Dtcentra apecfabtlis. Primula denticulata. 
Daphne mezireum and Clematis montana are already 
well established in favour otlior species have recently 
been introduced to culturi from plant collecting 
expeditions wliilst jot otheis are improvements of 
verj common plants UUi curopaeiis flore plena is a 
double variety if tho common gone. Calf ha paluslrie 
plena is a dignified loim of the wild marsh mangold, 
and three improved v aneties of tho common lilac are 
described An alphabetical arrangement assists quick 
reference, whilst an index divided mto annuals 
bulbous plants, herbacoous perennials, rock plants 
shrubs small trees, wall and climbing plants and 
water plants enables tho gardener to find his way 
easily among those aristocrats of tho garden 

Child Psychology for Parents 

Wt liavi received a copy of an address delivered 
recently to tho jiari iits association of a school well 
known for its inoni er work in the field of organized 
practical tiainuig for oitizi nship Tlio address is note 
worthy if only as a too laie exanqile of effort towards 
parent teacher co operation Tho author. Dr Oswald 
bchwar/ sought to demonstiate what he described 
as one of tho greatest disco vones of modem psycho 
logy —that the foundations of happmess m later life 
as well as of all tioubles, difficulties jiroblems and 
abnormahtii H, aio almost mvariably laid m tho first 
few yiars of o ir cliildliood The only real problem 
in cduiation is ho iiolds, tho problem of an aim in 
life and its solution is to bo sought m evoking and 
fostoimg an attitude of rcepoct, or ‘ the appreciation 
of tho mhirint value of evorytlnng existmg just 
Ix-causo it exists Ho shares, apparently, with 
Whitehead the notion of actuality as m its essence 
a process, mvolvmg, on tho mental side a weaving of 
reception mid anticipation mto an end to whir h its 
mdwellmg Eros urges tho soul as to tho realization of 
ideal perfection To the objection that such philo 
sopliical ideas do not work with children he answers 
that ho knows from fauly wide jiersonal experience 
that most boys from tl o age of sixteen years onwards 
are not only able to conceive these ideas but that they 
grasp theni eagerly as if thoj had long waited for 
them” , which accords witii Whitehead s “youth is 
peculiarly liable to the vision of that Peace which is 
tho harmony of the soul’s activities with ideal aims 
that ho beyond any personal satisfiu turn 

The Brotherton Collection of the University of Leeds 
Thk second annual rejiort of the Brotherton 
Collection Comnaittee refers to the considerable 
mtorest m tho Brotherton Collection which la avail 
able for the use of tho Umversity of Leeds staff, 
students, research scholars and tho pubhe The 
numerous exhibitions wluch have been arranged, 
moluding teohmoal exhibitions for the Process Block 
makers’ Society, Punters’ Guild, the Teohmoal 
Institute, and the Society of Chemical Industry, have 
attracted some 2,300 visitors Detsul work such os 
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lighting and heating adjustments, pamting and 
additional httings which was mcoraplete at ttie 
ojjenmg of the Library m October 1936, was com 
plotod by the end of the Easter vaiation (»ood 
progress was made with tho ( ntalogiie and cross 
reference index Tho income of tho Library is 
limited to about £1,250 per annum ami the accounts 
show a balance m hand of £96 Particulars of 
gifts and a<lditions durmg tho year and of tlu rigii 
lat ions gov eming access to tho Collection are in< hide<l 

British Scientific and Technical Books 

The second edition of the Select List of Standard 
British boientiho and Tcchnit al Books has been pro 
pored by the Association of bpecial Libraries and 
Information Bureaux, at the request of tho British 
Council (ASLIB, J1 Museum Street, London, W C 1 
Price 2« to Book List Subscribers , 2s 6d to 
others Is to mimbers of ASLIB or tho I ibrary 
Association) In the preparation of tho list, the Book 
List Committoo consulted authorities upon every 
sxibjoct, so that tho books may bo justly regarded as 
representative of existing works in science and 
technology now available from British publishers 
About three hundred books are includetl m the list, 
which IS subdivided mto twenty throe sections 
Sections on agiiculture and on meilicine and surgery 
have been added m the revised edition A list of 
publisher s nddressos and a subject index aro 
appended 

Beit Fellowships for Scientific Research 

The following Beit fellowships for scientific re 
search tenable at the Imperial Collego of Science 
and Technology durmg tho Acailomic Year 1938 39, 
have recently been awarded oxtonsions of fellow 
ships already satisfactorily held for one year to D W 
Qoodall, for research on tho physiology of the 
tomato plaint, imder the direction of Prof F G 
Gregory , H A C McKay, for investigations of 
chenucal problems by tho raihoactivo mdicator 
method, under the direction of Prof H V A 
Briscoe , A K Powell, for research on jiarasitic 
wasps, m particular that of Murobracon hebetor, 
under the direction of Prof J W Munro New 
fellowships tenable for one year but renewable for 
a second have been awarded to J L O Q Micluels 
(Royal (’ollege of Science), for research on the posi 
tions and widths of the energy levels of atomic nuclei 
by means of exjieriments on the capture of slow 
ifeutrons by various elements, under the direction of 
Prof O P Thomson , E J Harris (Royal College 
of Science), for research on hydrocarbon oxidation 
and tho reactions of pieroxides with reference to 
carbon processes, under the direction of Prof A C G 
Egerton 

Announcements 

Dr Montagu Travers Morgan, medical officer 
of the Ministry of Health, has recently been appomted 
medical officer of health of the Port of London by 
the London Corporation 
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An exhibition dealing with tho prevention of 
industrial eye diseases was opened at tho Royal Eye 
Hospital, London, on Juno 22 by the Earl of Athlone 
Part of tho exhibition is to remain in the hospital ns 
a permanent museum 

An mtensive course m mdustiial hygiene and 
medicine will bo held at tho University of Birmingham 
on Sipttmbor 12 23 Further information < an be 
obtaimd from Dr H E Collier Department of 
Tiuliihtnal Hygiene and Medii me The University, 
Birmingham 

liiK Minister of Justice m Portugal has trims 
formed tho Dipnrtment of Criminal -Vrithropology, 
Ex|K.rim< ntal Psychology and Civil Identification 
into an Institute of Criminology on modem and 
strictly scientific lines under the direction of Di 
Lui/ de Pifta 

A CONKfcRENCE on Plant and Vnimal Communities 
will be hild lit the Biological 1 aboratory ( old Sjiring 
Harbor Long Island, Now York on August 29 
September 2 Three general papers will bo read and 
SIX will bo read on association conitjits and four on 
animal aggrtgations Ihcsc will lx followed by 
discussion tho whole of which will eventually be 
published in the iinericnn Midland Naturalist (20, 
No 1 , January 1930) Further information can be 
obtameil from the Director of the Lalxiratory 

There has leoently come to hand No 1 of vol 8 
of the BuUettn of the Fan Metnortal Institute of 
Biology, Zoological Senes This journal is published 
by tho Institute at Poiping (Peking) and the present 
issue boars the date March April, 1938 It is gratify 
mg to note that notwithstanding the present disturbed 
conditions m Chma, it is possible for scientific work to 
be carried out The present nmnber covers a variety 
of zoological subjects and the contributions aie 
written m the English language by Chmose mvesti 
gators, oach article bemg accompanied by short 
Chmeso abstracts Tho ifliistrations are woU repro- 
duced and of a high standard 

From the Nottmgham University College Appomt 
ments Board we have received an attractive brochure 
givmg an outlme of courses offered, a list of entrance 
and other scholarships and some notes on careers 
open to college graduates The faculty of applied 
science mcludes departments of civil, mechamoal and 
electrical engmoenng, mmmg and fuels, textiles and a 
school of arohitecturo For some years, every student 
of engmeenng who has satisfactorily completed his 
course at the Collego has obtained a post, and there 
are said to be more posts available than students 
to fill them The Nottingham coalfields provide 
facilities to students for expenonce m up to date 
methods Students of tho large and well eqmpped 
textiles department also are said to obtam positions 
readily with very good prospects m hosiery and 
yam manufacturing firms, textile testmg and research 
institutions and dyemg and finishing firms 
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Research Items 


Mtlk and Nutrition 

An mtorim report to the Milk Nutrition Committi o 
on ‘ Tho Effects of Dietary Supplements of Pastourisod 
and Raw Milk on the Growth and Hoaltli of Sell lol 
Childrtn has boon published bv tho National Jnsti 
tute for Rosoarch in Dairying 1 ho n port deals with 
tho data obtaineil of height and wnght at tho hrst 
and last examinations of a senos oxttndmg o\ir a 
y< ar, mado on 6 090 school tbildn n m J^uton 
WoKorhampton Hurt on on Trent Rentrewshiri anil 
Huddersfield 'J ho childrta niro divided into lour 
groups, the first (control) groups received bismits 
tho second J pint of pastturii'td milk thi third f pint 
of pasteurized milk and tho fourth f pint of ran milk 
as daily supplements to thi ir iiomo divts Thi groups 
reteiying milk showed greater increiiwnts in liiight 
and weight than those rocoivmg biscuits, and in the 
I ase of the children roceiying | pint of milk increases 
of 4-6 per cent in lieight and 9 10 per cent in wi ight 
over the control groujis wc ro found The response to 
milk supplements of children initially classed as 
‘well nourished , apiiearcsl to bo hotter than in 
children of a lower standard of nutiition 1 his may 
be duo to the utilization of the milk iii making good 
structural dehcionciea befort it begins to affei t 
growth No significant diffc rimes could be dotecti d 
between tho effects of raw and of pasteiin/ed 
milk 

Nutrition in an Afncan People 

Notes of observations on tho Elinolo of Liiki 
Rudolf, East Africa, mado by the late Dr W S Dyson 
and written up by Dr V E hiichs his colleague 
on the Lake Rudolf-Rift Valley Expedition (J Roif 
Anthrop Inst , 67, 2 , 1937), afford material for 

comparison with the condition of tho people whin 
first encountered by Count Teleki and Lieutenant 
(now Admiral) von Hohnel in 1 888 since whi n nothing 
has been written about them Iho contrast suggests 
that intensive study of the effects of an unsuitable 
diet on a previously healthy people and of the changed 
conditions m their mode of life would be of no little 
interest It was recorded at t ho time of t heir discov cry 
that they were approximately five hundred in 
number In 1934, the numlier of men, women and 
children was given as eighty nine only 'Iho Elmolo 
were reputed to be poor members of thioo siirrounduig 
tribes, whose mode of life had been modified by 
extreme poverty They live prmcipally on fish, 
varied by occasional flesh of liippopotamus, crocodile 
and turtle Formerly they were able to obtain a 
little grain by working , but Abyssinian raids cut 
them off from their grain supply The only drinking 
water is from the lake, and as this is di fit lent m 
calcium carbonate, there is a calcium deficiency in 
their diet, which may have some connexion with the 
universal deformity of the hips from which they 
suffer This has the appxiarnnce of rickets, taking 
the form of on outward and forward bowing of tho 
tibia It occurs both m adults and m a lesser degree 
among the children The men suffer more than the 
women, possibly owing to their more active life The 
anterior edge of the tibia in manv appears to lie 
thickened and rounded, a feature that might bo 
associated with a gradual bendmg of the bone. 


cniibing distoition Tho pains in the Itgs from which 
they siiffii they treat with a binning ember placed 
on a pitci of goat skin ami held on tlie limb until 
it burns through to the fiish 

Racial Characters in Jews of Cochin 

1 III HI in 111 ( <)< I 111 two groups of Jews Wfiite 
and Uliuk with a tliiid obvioiislv of mixed origin, 
tho Brown all i laiiiiing to hi di sccndid from Jews 
who migiatfd troiii PiUstmi on tho destriiitum of 
till Dinple by Hadiian m A D 7(1 Both groujis aio 
in tliioiv I ndogainoiis, and the White Jews have 
ividinlly iimintoini<l their segri gallon intermarrying 
(l(i-clj over a pi ilonged p nod while the Blaik 
Jews then isividcnci to show hive mlroducod low 
caste Indian women into tin ir coiniiiiinilj 4n 
invistigalioii of tl blood gimps and the phvsical 
cliaiaslers of thi White and Hlaok Tews hv Dr 
Eiliin W Macfurlane {J U)j isial 6oc He/ujul 
letUts 3 1 1937) though dealing with rather 

limited numb* rs elucidates several points of historical 
and Noiielogicttl intinst The distributions of tho 
blood groups in the thru Jiwish comnumitiBs are 
eoinplitcly dissimilar but tin data for tho Brown 
group are disregardi d as then aie so low 1 ho White 
Jews show a piejiomferanco of (iroup A, duo to tho 
verv high degrie of interbnedmg A comparison 
shows that 1 IS high in Jewish communities m the 
Niar East The Black Tews show an oven more un 
usuallv higfi pr ntago of (jroup 0 Similar high 
prientagcs have been rocoided only m very ancient 
lacis such as the Australians and Amerinds, but 
there IS a similar high peree nt igo among the low 
castes and outcast e-s of Eniakulam, among whom tho 
Black Jews have lived foi hundreds of years and 
from wlioin they have taken wives and comubmes 
1 lais evidente fnim blood groups and pliysie al char 
alters shows that the claims winch each Jewish 
lommunity makes about itself combined with what 
each says of the othi I an probably true The White 
lewn presirve a Near Fast and European Semitic 
strain with no Indian admixture while the Black 
Jews am the descendants of mixexl idomitio and 
native Malay ah ancHistors 

Eelworm Disease of Wheat 

Ekuwobm lisiose of wheat wan first reworded in 
Egypt in 1919 but ronsidormg its distribution at 
that time it is probable that it liacl existeil in the 
country some years befon In 1926 the areas attacked 
had iiieieased sufhcicntlv to warrant the need for 
Govoniment control meosurese, and although these 
wore successful locally, widespread outbreaks of 
a severe nature occurred in 1932 A more thorough 
investigation into the disease, its moans of spre^ 
and methcKls for its control were accordingly mode, 
and are now descnbtsl by G Howard Jones and 
Abel El Ghani Seif El Nasr Eff (Bull 180, Technical 
and Scientific Service M mstry of Agriculture, 
Egypt) From a knowledge of tho life liistory of this 
eelworm (AnquiUulina tntici), the almost exclusive 
means of spread of the disease is from seed contammg 
a mixture of the characteristic hard galls, which 
form in the ears of attacked plants Under the moist 
conditions of germination larviB, which immediately 
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attach the eurroiinding wheat seedlmgg, are liberated 
from these galls. Control meaeiirea, theroforo, amount 
to ensuring that seed is free from galls before sowing 
Hot water steeping, though suooessful, is regarded as 
impracticable on the large scale The same dis- 
advantage applies to the flotation treatment in which 
galls can be separated from seed by the difference in 
thoir specific grovity in 20 per cent brme Meohamcal 
cleaning by means of indented cylmders or “trieurs”, 
gave the beat resulta These machines effect sopiara- 
tion by differoncea in shape, rather than by size or 
weight, and were found to give an efficiency of more 
than 97 per cent when used for cleaning eolworm- 
infected seed 

Angiosperm Embryo Sacs 

P. Maiieshwabi (New Phyt , 36, No 6 , 1937) lias 
published a review of the variations occurring m the 
angiosperm embryo sac The data recorded represent 
a considerable si-arch m the literature, and the facts 
are presented in a more generalized form than in 
K Sehnarf’s “Vergleichendo Embryologie der Angio- 
spermen” Tho method of desonbuig the embryo 
sacs 8is monosporic, bisporio or tetrasporio accorduig 
to tho tuno of origm of the embryo sac relative to 
tho two divisions (reduction division), normally 
occurring m the rnegasporo mother cell, is useful for 
classification purposes The data contribute little 
towards the elucidation of tho problem of the homo 
logies of tho angiosperm embryo sac fteports from 
some recent workers that the synorgids are derived 
from one nucleus and the ovum and upper polar 
nucleus from a second, tend to favour tho first part 
of Porsch’s view that the two synorgids, oviun and 
upfier polar nucleus, represent one archegomum , but 
there seems little evidence that the remaining miolei 
represent a second archeguiuum 

Downy Mildew of the Antirrhmum 

The antirrhmum plant, which seems to have largely 
oi'eroome tho menace of attaok by its speciflo rust 
fimgus, has recently been threatened by another 
fungal parasite, closely allied to Peronoapora anltrrhtm 
The new attaok occurred m Sussex, and Mr. D E 
Qreon has recently described it (J Roy HoH. Soc , 
63, Pt. 4, 1.59-166, April 1938) Symptoms are of the 
downy-mildew type , mfect^ plants are dwarfed, 
and the shoots appear somewhat bimched, whilst 
mealy white patches occur tipon tho under-sidos of 
the leaves Conidia and oospores are described ; but 
little more can be said about the disease, for, having 
regard to the serious nature of attacks in other 
countries, tho Ministry of Agriculture requested, and 
accomplished, the total destruction of all plants 
infect^ m Sussex. 

Alaska Earthquake of July aa, 1937 

Mb.. E. H. Bbamhall has recently given a brief 
account of this important earthquake in central 
Alaska (BmW. Sets Soc Amer , 28, 71 , 1938) Though 
the country is sparsely inhabited, it was found 
possible to trace the boundary of the disturbed area, 
and to show that it oontamed about 300,000 square 
miles and that its centre lay near Saloha and pro^bly 
a few miles to the east of that town. During a flight 
made over the central region on July 24, what 
appeared to be a narrow path, about ten miles long 
and ruimmg north and south, was seen a few miles 
peyond Saloha, but its nature could not be definitely 
settled. The epioentre of this earthquake thus lay 
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more than 300 miles to the north-west of that of 
the great earthquake of September 10, 1899, and the 
shock does not seem to have been felt so far as Yakutat 
Bay, the central region of the earlier earthquake. 

Geology of British Graham Land 

Some indication of the geological results of Mr J 
Bymill’s British Graham Land Expedition, 1934-37, 
are noted by Mr. W L 8 Flemmg m an article in 
the Qeographwal Journal of June. Geological work 
was confined mamly to the coast where outcrops 
could be reached. Only a few specimens were obtamed 
from the interior of Graham Land With the ex- 
ception of part of Alexander I Island, the area showed 
Igneous and metamorphio types, Qramtes and 
granoderites occupy a largo area m West Graham 
Land, but voloanio rucks are also common. It is 
clear that the homology with tho Andean cordilleras 
of South America applies to South Graham Land 
as well as North Graham Land The eastern coast 
of Alexander I Island, except perhaps the extreme, 
north, consists of limestones, calcareous grits and 
shales Invertebrate and plant fossils were found, 
but though they were too fragmentary to be identified 
they seem to resemble, at least as regards the plant 
remains, specimens obtainisl many years ago by Dr 
O Nordenskjfild from tho Jurassic beds of Hope Bay 
on the east of Graham Land This was tho only 
island off the west coast of Graham Land containing 
iinmotamorphused stratified rocks. All others exammed 
proved to be of the same formation as Graham Iiand 

Structure of Hailstones 

M« K P Johnson, of tho Research Laboratory, 
General Electric Co , Schenectady, New York, has 
sent an account of a fall of broken hailstones m a 
thunderstorm that visited Washington, D C , shortly 
after noon on April 29, 1938. The shapes of those 
stones and thoir stratihcation showed plainly that 
they were fragments of larger spherical stonas about 
3fi mm m diameter, in which clear and cloudy layers 
had alternated about every 2 mm Photographs which 
appeared m newspapers of the stones that fell else- 
where m this storm showed that these were spherical, 
and that they damagesl greenhouses and the roofs 
of automobiles It was concluded that whore fracture 
took place it was at a high level, for the pieces, which 
ranged up to 16 mm in size, appeared to have term- 
inal velocities suited to their sizes They did not 
break on striking the pavement The absence of 
layers of clear and cloudy lOo built on to each frag- 
ment seemed to prove that the stones were fractur^ 
below the region where they were formed. The 
remarkable fact that all the stones were broken at 
tho place of observation, while two miles away only 
complete stones fell, suggested to Mr. J Sohremp 
(another of the research engmeers of the Q.E.O.) that 
the shattering was caused by a pressure wave that 
was sot up by a bolt of lightning that passed near to 
them as they fell These observations are a valuable 
contribution to the known facts about hailstones that 
mathematicians who seek to explain their formation 
must take into account 

New Case of Chemi-luminescence 

J H. Helbeeobr reports an interesting new 
example of ohemi-lummesoenoe (Natunnsa,, 26, 316, 
1938). When the complex magnesium salt of phthalo- 
oyanme is added m email quantities at a time to 
gently boiling tetralm an intense red glow is observed. 
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The glow rcmamfl foT a few minvites Tho proioss 
ran be repeated until further tulditions of the com 
pound fail to produce the glow, and the magnesium 
phthalocyanine disBolvos normnllv with its gmon 
colour If now benzoyl peroxide or lij drogen peroxide 
IS added to the liquid m small quantity, or if air is 
passed through the boiling liquid once more glows 
It appears, therefore, that peroxides present m com 
menial tctralin are responsible for tho chemi 
lummescence Othci magnesium complexes (for 
example, the magnceium compound of titrabenzo 
porphin) and zme complexes (for example, those of 
phthalocjanme totraberizoporphin and mesi p r 
phyrm) also give the red glow, but not with such 
great mtensity The copper and iron complexes and 
the free pigments do not show tho effect The 
phenomenon may prov e of interest in connexion with 
the problem of assimilation 

Frosting of Aeroplane Wings 
Two dangers of modern air transjsirt aio fog and 
frost deposits on the wings The risk of aiipcrt 
landing m a fog has lics^n practically eliminated h> 
the use of radio beam diuction finders and now 
according to tho BmnM Journal of June two French 
enginoois, MM Rideau and Due ret, have invented 
a methoci of de icing tho wings by the apphcaticin 
of electric currents The main dilliculty lay in finding 
resistances which could bo made pliable enough to 
cover curved surfaces without diminishing the value 
of the resistance Satisfactory results have be < n 
obtained by spraying a colloidal dope compioscd of a 
volatile solution, which contains in siisjecnsion 
laminated graphite of low conductivity on tho wings 
The surface was first insulated from tho rest cf tho 
plane by means of a layer of treated paper Selected 
Jiortions of the wings were then covered by protecting 
strips anil the remaining surface sprayed with the 
dope After the wing surface had boon covered 
with the resistant solution the protecting strips were 
removed and along them by moans of a pistol sprayer 
metallic particles were sprayed to form continuous 
bands for distributing the electric e iirront As a hnal 
protection tho whole surface to bo treated was painted 
over with a coating of \amish On tho basis of 
laboratory tests it is claimed that in an aeroplane 
of 16 metres wmg span, normal speed 3t)0 kilo 
molies per hour, the hand to whieh tho do icing 
system should be applied neeni not bo wider than 
20 centimetres If tho plane were provided with a 
four kilowatt generator, ico deposit could be pro 
vented up to fog temperatures of 6" C below zero 
With tempieratures 6®, 10° or H®!’ below zero 
It should bo possible to detach ico m 60, 90 or 130 
seconds respectively 

Production of Hydrocarbon Oils from Industrial Gases 
Db W W MYDDLKTOisr, in a paper read to the 
Institute of Fuel on May 12, described the above pro 
cess developied by Messrs Synthetic Oils, Ltd The 
chief difference between this and other procossee lies m 
hmitmg the hydrogenation reaction which leads to 
conversion of the first product of syntherfis ( primary’ 
oil) so that motor spirit and Dieeel oil are product 
Without the aid of a cracking plant , at the some 
time a considerable quantity of material is available 
for the production of lubricatmg and transformer oils 
Also, with this process, it has not been found necessary 
to adjust the ratio of carbon monoxide to hydrogen 
in the gas Suitable gas can therefore be obtained 


from a majority of solid fuels and one plant can 
handio widely different tv^ies Tho need foi coke 
ovens oi supplementary water gas plant is thus 
tiitirolv e hminated A commercial plant cajiahlo of 
Jirodncing 136 180 gallons jicr clay of s\nthetic oil 
IS in course of erection at Bedloy Colliery near Ctlasgow, 
and the results of first trials are awaited with con 
sideiable interest 

Construction of a Schmidt Camera 

MmsKs Tf W and L A (ox have loceiitly 
pubhsheil a paper vvitli the above title (J Bnl 1st 
•Iss 48 8 Time 1038) which briefly describes tho 
pimeiplc of tho Sehmidt camera and thin provides 
virv full details of their own camera eonstnietod on 
similar line s The grinding of the spherical mirror 
and also tho me t hod for ti sting tho short focus sphere, 
are doscriliesl and then follows an account of tho 
making of tho correcting lens and the procedure for 
testing its accuracy Many other d tails aro supplied 
which will be very iseful to Lhoso interested in 
celestial jihotogrtvphy and m the consti notion of a 
similor instnimcnt and it will repay them to study 
tho pajMT carefully if they are to avoid numerous 
pitfalls and dilTicultics Fhotograplis taken show that 
tho coma is satisfactorily curroctod and that the 
star images over tho negative aro small Although 
a slight amount of astigmatism appears at times, 
as this IS probably due to uneven film inferior follow 
mg, or possibly small distortion in tbo mountings, it 
IS possible to correct this blemish later 

Colour Temperature Variations of Stars 
W M 11 (iroavos and ] Mai tin have publishod 
a pajM r entitle el ( olour Temporatiiro Variations of 
Y ( asHiopein? and tho Piobioin of the Yellow B Type 
Stars m which they give tho gradients measured 
from plates taken in 1926 27 and also the gradients 
derived fioiii thi m no recent plates taken in 1936 37, 
of tho above star {Mon Not Roi/ Autre Soi 98 6 , 
April 1038) Tho remaikablo int n aso m brightness 
during 193b was occoinpaniod by a doc, ease )f colour 
temperature and a stre iigthening of tho intensities of 
tl e emission line s md tho same phenomenon took 
jilaco between tho autumns of 1036 and 1937 The 
change of colour tcmpeiaturo plae s y Oassi ipe loj in 
the category of yellow B typo stars to which group 
Heit/sprung directeel attentii n m 1023 1 ho problem 
of this typo of stars is discussed and tho objections 
to certain thoorios aro briefly stated Previouslv 
it was pointed out that the colour temperatures 
njijM ar to bo t orrelated with the intonsitios of the 
interstellar A lino thi low temjjorature stars having 
strong interstellar lines, and soleotivo absorption or 
scattiiing m interstellar space was suggested as the 
cause of tho loddening effect {Mon Not Roy Astro 
Soc , 89, 12'>) GerasimoviS criticized this view and 
showed that some of tho stars of the group under 
discussion were oharactorized by enhanced emission 
or diminished absorption on the ultra violet side of 
the Balmer senes limit, and concluded that the low 
colour temporatures were intrinsically connected 
with tho more luminous stars of B typo The subject 
has been mvestigated by others, and it is probable 
tliat not only is there a reddening duo to selective 
space absorption, but in addition, there is a reddenmg 
effect which is mtrmsio in tho stars and which is 
associated with tho development of line emission 
Further research on both theoretical and observa 
tional lines is desirable 
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Fourth International Locust Conference 

T HK Inttmational Locust Conforoncos are liehl than 4 5 millions wire spiont on control in the first 

at intervals of two to three years in order to namtd country, and nearly 3 5 millions m the second 

take stock of the progress made m anti locust Even more staggering figures were presented by the 

research in diffen nt countries and to discuss the Union of South Africa, whore two years of invasion 

plans for further concerted action The Fourth by the red locust cost the coimtry i.943,500 Similar 

Conference took jilace nt Cairo two years ago, m statistics collecteil for all countries suffering from 

April 1936, but a full account of its pmoeedmgs has locusts would imiloubtodly show that this pest well 

appeared only recently* dcseives the attention recently paid to devismg 

liettor means of controllmg it The Con 
foronce entrusted the Imperial Institute of 
Entomology with the regular collection of 
such statistical data in future 

The central pniblorn discussed by the 
( onforonce was t hat of the recent progress 
in the study of the phases in locusts and its 
practical application It was agreed that 
the phenomenon of phase transfonnation 
provides a trustworthy basis on which to 
frame a sound policy for the prevention 
of outbreaks of locusts and grasshoppers 
With regard to the African migratory 
locust {Locusta rntgmtona mvgratonoulee 
R and I ), the data obtained as the 
result of intomatiunal investigations centred 
at the Imperial Institute of Entomology 
were particularly convuicing smeo the 
present invasion has been shown to originate 
in very restricted areas m tho inundation 
zone of the Middle Niger in the French 
Sudan This happened about the year 
1928, and m seven years nearly the whole 
of tropical Africa was ovemm by swarms 
as IS shown in tho accompanying map 
This evidence induced the Coidereiioo to 
recommend to the fjovemmonts of the 
countries concerned to enter mto dis 
ousHion on tho ways and moiuis for the 
establishment of a permanent organization 
for tho prevention of invasions of this 
locust in future, by kix^ping its outbreak 
areas under expert supervision and by 
suppressing all incipient swarms A similar 
stato of affairs was found to exist with 
regard to tho two other African locusts, the 
red locust (Nomadacn^ aeptemfaaciata Serv ) 
and the desert locust {Schistccerca gregana 
Forsk ), although the investigations on 
those species were at that time not suffi 
ciently advanced for praotioal steps to be 
taken 

Another outstanding event of the Cairo 
Conference was the discussion of the problem 
as to what extent such activities 6ts agriculture and 
grazing affect the distribution and mass appearance of 
locusts and grasshoppers It was commonly believed, 
even by some entomologists, that these inseots eon 
stitute a danger only m the countries with a low level 
of ognoulturo, and that their outbreaks beoome lees 
severe as the country is more highly developed The 
evidence presented, particularly by the delegatee 
from North Amenoai, led the Conference to the 
oonolusion that, on the contrary, m the ease of many 
species of locusts and grasshoppers, their excessive 
multiplication and spread have been furthered rather 



The outbreak originated in 1028 in areas marked by two spots 
in zone 1, which was invaded during the first year Zones 2 
3 4, etc represint tho expansion of the invasion in each of 
the followmg years up to 1034 Arrows indicate tho main 
directions of migration 

The Conferonoo proved the world wide intorost in 
the looust problem, smoe twenty three countries 
were represented (as against thirteen which took part 
in the Third Conference held in London m 1934), 
and more than fifty oommunioations were made 
The statistical data on the losses caused by locusts 
m some of the countries wore of great uiterest , the 
TJmted States reported losses during the ten year 
period 1926-34 amounting to about 246 million 
dollars, and Canada to about 36 millions, while more 

* Prooeedlnga the Fourth lotcmstlonsl Locust Conforrnoe Csim 
Apium loss Pp 96 +61 appendixes (Cairo Oovemtnsnt Press 1P3T) 
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than hindered by man h activitus Iheioforo, no All the asj ects of tilt general theory of locust out 
hope can bo entertained for the locust and grass bitaks and most of the n gional problems weio 

hopper problem becoming less acute merely as a disciisseil b> the Conference, which embodied the 
rtsult of a general development of a oovmtry The results of discussions m twenty five resolutions and 
Conference suggested that particular attention shouhl four recommendations based on the facts presented 
be paid m all future mvistigations to tho influenoo in the jjapers jinnted as apfiendixes to the proceed 
on the life and ecology of locusts and gi asstioppers mgs forming a laigo volume of nearly 60h pages 
of the various forms of human activity such as Iho next the Lifth International Locust Con 
agnetdture, pastoral activity, deforestation grass fuence, will be held at Biusstls in August this year 
hros, etc B P U 


Numerical Changes in the German Student Body 

By Dr. E. Y. Hartshorne, jun.. Tutor m Sociology, Harvard University 


O IFICIAL figures for the student body in tho 
German Reieh ani available up to and m 
eluding the academic jear 1936 37 Frequent 
alteration in methods of classification and description 
have obscured the nature of some of tho < hnngos and 
make it difficult and sometimes impossible to in 
torpret them Only tho kss oquiv'ocal figures are 
here discussed For the academic jears 1932 33 
1933 34 and 1934- 36, those are taken from the 
official DeuMie Horh-schuUtati-shk, vols 10 14, foi 
1936-36 from tho official Du Deuf^chen Hochschulen 
vol I (vol 2 for 1936-37 either has not appeared 
or is inaccessible in the United Stabs and Gicat 
Britain), for 1936 37 from tho Stalmtiachea Jahrhudt 
ftir dfw Deutsche Retch of 1937 There is reason to 
believe that tho tendeni it s dos< ribeil Ik low hav e 
continued in the academic >(ar 1937 18 

In what follows there are im hided as studinls all 
registered as such, except (a) auditors that 
IS those not committed to any definite com so 
ur examination, and (b) foreign students, except 
ivhero specially indicated 

Ihe decrease in tho number of students is larg«l>, 
out not entirely, conditioneil by National Socialist 
policy There are three obvious factors which have 
imduced a fall m numbers First, the number of 
^oung men in the German population of an age to 
inter the universities has probably fallen somewhat 
luring these years Secondly, smee 1934 a limit has 
oeen set to the numbers admissible to a universitv 
sducation Thirdly, Jews and so called ‘non Arjans 
lave been practically excluded and tho proportion 
)f women students has been nommally fixed The 
loorease, however, has been much sharper than i an 
le explained by the action of those factors alone 



Thus m the wmter term of 1936-37 the total number 
of students was only 67 8 per cent of the number 
snrolled before tho National Socialist seunire of 
power m 1983 “Coming events oast their shadows 
before” since m the academic yew 1932-33 this 
leohne had already begun 


In tho fiold of science tho accompanying graph 
shows tho devilopmont of enrolment for tho major 
groups (1) agriculture (2) engineenng, (3) natural 
hciincos with mathematics and (4) medical soionces • 
fh 1 sharp <1 silino of entry in the last throe 
of these praitual fields is puzzling It is easilv 
intolligiblo that th< National Socialist emphewis on 



increased production from native soil should have 
raised the number in the agnoultural sciences 
(1,366 in 1932-33 to 1,477 m 1936-37) and also have 
raised the proportion of students of agnoulture to 
tho total entry of students (from 1 2 to 2 2 per cent) 

* In tlip category of medical sciences sre here included denUitry 
veterlnsr} surg ry end ptisnnsoy 
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Tlie numbers hero involved are small But it will 
surpnse most readers that there should bo a loss, 
both absolute and relative, m the number of students 
in the great departments of engineering and of the 
natural seioncea The number of students in certam 
science subjects are given m Table 2 

TiBIE 2 StCDEKTS op SCIPVOPB OTIIVR THAN MEIIICAI, 


winter Term 



12.»51 



KoaiTiiamont has naturally increased opportunities 
for the employment of highly trauiod onginet'rs, 
chomistN, etc Nevertheless, the dight from universitv 
education in these subjects is unmistakable There 
are no reliable statistics to show the extent to which 
the great engmeering and chemical concerns are 
training men on their own account and thus roplaoing 
tlie universities but, for oertam departments of 
science, it is difficult to behove that they cem provide 
courses that are adequate substitutes for those m 
universities The greater part of the loss in numbers 
in these subjects, as in the general student body, is 
probably related to the more numerous and more 
tempting opportunities and the greater prestige of 
the expanding hghtmg services 
A peculiar position is occupied by the medical 
sciences These show a large relative increase, 
though a considerable absolute fall, in the enrolment 
While the total number of students m all fields fell 
m 1936-37 to 67 8 per cent of the number m 1932 -33, 
in the medical field it foil only to 70 2 per cent. In 
1932-33, of etery hundred students, 27-9 wore 
entered for medical courses By 1936-37 the per- 
centage of medical students had risen to 33-9 of the 
whole student body, as shown in Table 3 The factors 
at the back of these changes are complex and would 
need special discussion 

Table a Students os medicai, scibsces 


\MntPrTerm 

ToUl 

1Q32-SS 
1933-34 
1984-35 1 

1936-36 

1936 37 

Percontagf change ! 
(1932-33-100) 

32,437 

83,482 

80,123 

28,383 

22,797 


Fer( < ntAge of Vi liol 
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In fields other than those nf the sciences wo 
note the changes shown in Table 4 


I IKNTIEir FIELDS 


PorciintBge 
oflD.ia 33 
rnmlment 


Modem lanmiAKi a 
Arfhlkotiiro 


fn ‘Ediiiation’ the number of women is practi- 
oallv stationary The increase in that department 
has been almost entirely of men It is perhaps 
oxplaineil by tho need for ‘leailers’ m various youth 
movements 

Foreign students an^ mimencally unimportant 
though they are significant m other ways The 
numbers of foreign students have been fairly mam- 
tamed for agriculture (97 6 per cent) and chemistry 
(94 3 per cent) There have been moderate falls in 
engineering (to 86 2 per cent) and architecture (to 
80-3 per cent) There are much greater falls m law 
and sooial sciences (to 65 6 per eent), mediomo (to 
65 2 per cent), ancient languages (to 42 0 per cent) 
and ‘Education’ (to so low as 12 7 per cent) The fall 
in tho total number of foreign students is from 6,693 
in 1932-33 to 4,768 m 1936 37. The latter figure is 
71 4 per cent of the former which is less change 
than might perhaps have been anticipated The 
published figures do not permit us to determine the 
countries of origm of foreign students We can say, 
however, that there has been a significant fall in 
English speaking American students (from 817 to 
418, that is, to 61 1 pier cent) and a significant 
rise m Spanish- and Portuguese speaking American 
students (from 102 to 166, that is, to 161 8 per 
cent) 

Of all file major fields the greatest absolute loss 
has been m law and the social sciences. Yet despite 
this loss the Nationalist flocialist mterpretation of 
these subjects is attracting the attention of certain 
foreign students as the figures m Table 6 show 


Table 5 8ti dents of I as and Soiial Scifmfb 


(1932-33 = 100) 


»n Reich Student* 



Unexpected results are yielded by the subjects of 
‘race science' and pro history, on which very great 
emphasis is laid m sohonls and m tho general educa- 
tional system So far os the universities are con- 
cerned, these special fields have neither enlisted 
more them a very small number of native students 
nor have they attracted any foreign students. For 
“Vorgeschichto” there wore only 69 native and no 
foreign students, and for “Rassenkunde” there wore 
only 47 natives and one foreign student m 1934-36. 
After that aoademio year the numbers of students 
for these subjects disappear from the available 
statistics 


On the other hand, for medicine, Germany is 
oeasing to attract foreign students as is revealed m 
Table 6 


Table 6 Foixion btddents of mdioal soibuces 


winter Term 

Oennan Reich Studeut* 

FortiBii BtiidenU 

1932-33 

1938- 34 
1934-35 
1985-39 

1939- 37 

Ppreentue ohiinBe 
(1982^3 -KW) 

82,437 

38,482 

80,128 

28,883 

22,797 

70 2 

1977 

1249 

1196 

1172 

1090 

55 2 
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The Constitution of Starch 


■'HF chemical stnicturo of starch has not >ot botn 
X fully elucidated In recent voars evidence as 
to the size of its molecule has l«tn diinid finu a 
study of the products obtaini d v hen trimothyl 
starch IS broken down, and it is suppostd that like 
cellulose, starch consists of chains of glucopj ran iso 
residues but united by ot glucosidio instead i f 
P glucoHidic links Haworth lias eakulated that the 
molecule of starch consists of not more than 2'i 30 
glucose units and that those units an associated into 
physical aggregates of much larger dimensions On 
the other hand, Prof Staudinger has long hi Id the 
MOW that the physical pioperties of starch point to 
the existence of mac ro molecules as distiiu t from 
molecular aggregates and in the May issue ot the 
Brrichte dcr deutachrn rhemischrn OeaeUsihnft ho and 
Herr Husomann adduce fresh evidence m support 
of this viow from a study of the effect of chemical 
reactions upon the degree of polymerization of vain us 
preparations of staich fiom wheat 

Iho persistence of a particuloi degue if poly 
menzation after the starch hod been regent latid 
from an acetylatod derivative has beem ilcarlv 
demonstratCKl and is held to be conclusive proof of 
the existence of macro moleculos The re asm wliv 
such evidence has not hithci'to been available is 
because these macro molecules are fat raoie sensitiv 
than ordmary molecules to disniptivc agcncus and 
it has been shown that even traces of atmosjihi ric 
oxygen in the solvent exert an < nonnous effect upon 
the degree of isilyme rization 

The starch was first freed fi m jihosphone ai id 
and purified by repeated precipitation bv me thin 1 
from solution in foimamide Osmotic jin isuio 
measuiements of a solution of this in fonnamido 


iiidicatod a molecular weight of i86 000 or a poly 
iiierization degree of 1770 Another propaiation with 
a p lymeiizatiin elegno of only (ilM) was obtained 
freni it by lapid liydii ly'sis with n iimil hydrochloric 
aci 1 fill) two pitparations wiio then acetylatod 
till foimcr giving an ins ihiblo, tho latter a soliiblo, 
derivative Ihe acetylatcd compounds woio then 
liydroly/eel by' sodium methylate undt r very stringi nt 
conditions whin it was found that tho poly 
minzatien of tho icgiiieratid starches had only 
liin lediicid to 1040 and ISO respectively In 
VHVV of tho dilhiulty of t liimnatmg the last traces 
f atmosplu lie xygen diumg tlie alkaline hydrolysis 
it IS claimed that tho degree of ]K)lymeri/ation of 
till starih was materially uiialtci 1 by tho process 
of acetylation \ iscosity miasuienents led to the 

Starch appears to lio not one compoiuid but a kind 
I f p I vine lie series hrom tho relation between dogieo 
if polymerization and spieeifii yisoosity the macio 
m< lee ules of starch must Ixi ejiiit ) different in stnictun 
fii 111 tho micollos of cellulose for tho viscosity of the 
lattii IS “i-lO times as gnat as that of starch of 
the seme degreo of polymerization Suice howceor 
the vise sity of tho solution may fio taki n as a 
measuio of tho length of tho dissolved raoliculis 
till so cf strtiili must bo very inucli slioitor and aro 
thoiofire o did It is also suggestesi that the coils 
aro hranoheel and tho ends of tho short ghicoso chains 
are linked in ghicosidic fashion with hydroxyl groups 
ef othei ch uns this structure would not only 
accovmt for a relatiiilv high proportion of tetra 
methyl glucose ami ng tho fission products of tn 
mithyl starih hut also for tho complete absonee of 
nlilihydic pripeities in starih itself 


River Teeb Survey 


T Hi, beauty and [lurity i f our rivers is a national 
heritage, and tho increasing attention that is 
being turned towards problems of pollution is then 
fore welcome But before tho laiises and effects of 
pollution can be truly understood it is neiessaiy to 
have, as a foundation, a knowledge of the natiiial 
unpolluted state One of the most important British 
contributions in fhis respect is to be found in a re u nt 
publication of the Water Pollution Board ol the 
Department of bcientifio and Industrial Be eaicli* 
This report is concerned with the non tidal reae lies 
of the Bivor Tees and supplements tho work on tho 
tidal region previously published Tho siirvev was 
1 ndertaken by the Ministry of Agncultiiro and 
I isheries, the research staff being under the direction 
of Dr E 8 Bussell The report is drafteil by Dr 
B W Butcher. Dr J Longwell and Mr F T K 
Pentelow, who were botanist chemist opd zoologist 
respectively, on the survey 

A comprehensive chemical and biological survey was 
mode and many experiments performed in the labora 
tory on the effects of sewage pollution It was found 


• Department of Sdentlflo and IndiutrUl Keneareh Water To^tlon 
Rewiaroh Teobnloal Paper No « Survey of the Elver Ti^ Part S 
The Non Tfdal Beaehea-Chemioal and Biological By H W Butcher 
d LongweU and F T K Pentelow (London H M StoUonery 
Omoe,l9S7) lb fld net 


that the River Tees loulii lomenieiilly bo elividi d 
into two legions namely fiom tho souree it Cross 
hill to the June 1 1 111 with th River Ski me at Cioft 
Bridge a river mileage of 5» rules and from Croft 
Biielgo to \aim a dislaree of ,?4 miles Above tlie 
junction with tl o Skeme the lies waters aro faiily 
soft and slightly alkaline, i xeept at jienods of heavy 
flood The ffoia and fauna iii tl s region aio luiifonn, 
takmg into crnsidi latiou diftir ncos to bo oxpetfiHl 
flora ty^pe of bottom and rate of flow The only polhi 
tion comes from several small snwago works botwien 
Middleton in Teesdale and ( roft but tho dilution by 
the riv er IS suffie lentlv groat to prevent harmful effects 
The Riv I r Skomo IS however, quite different its 
watoi IS very hard and it is heavily jwlluted with 
sewage effluent from Darlington The Skomo water 
on entering tho Rivor Tees produces a marked change 
m tho chemical and biological eharaotoristics of this 
lower reach The hardness of the water is moreased, 
as IS also the amount of organic matter m solution 
and m suspiension with a resultant lowering of the 
oxygen content Thi composition of the flora and 
fauna is different from that above Croft Bridge, but 
owing to the presence of nutritive substances from 
the sewage effluent the numbers of plants and 
animals are greater By comparing the two regions 
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of tho Ilom it was pOHHiblo to disonmmnte certain 
orgonums as useful indicators of pollution 

Iho work opens up a number of questions, not only 
of economic impoitanfo but also of diiect sciontilic 
interest Ono of tho most nob worthy points dis 
iloseil IS oiii complete lack of knowled^fo concerning 
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tho life histones of so many of those insects which 
form the major constituents m the food of trout and 
other hsh It was found impossible to identify man; 
of tlie larval stages as these have never been described 
The necessity for a comprehensive survey of thii 
subject IS stresscid 


The Study of Genetics 


0 \ tlircL occasions recently the Indian journal 
Current iicience has appeared as a special issue 
cic V oted to a particular topic Tho third of these, 
dated March 1938 is devoted to genetics It include*! 
eight short reviews by acknowledged authorities 
hold together by an mtniduction by Dr Eileen W I 
Macfarlanc 

Dr H J Muller writes on The Present hiatus of 
the Mutation Theory , discussing the nature and the 
mode of action of the gone The following section 
headings indicate the scope of his contribution the 
gene as the material basis of mutation , the cjuantita 
tive study of the nonnal mutation frecjuency , 
thermal and chemical influoneos on tho mutation 
process , the production of mutations by irradiation , 
effects of mutations on the organism , changes in 
gone arrangement , and geno mutations as tho 
primary steps of evolution 

Prof O Wingogivesuveiy concise and deal review 
of tho facts concerning the cytology of sox Ho 
describes his own exiiorimente on Lebvtiee in some 
detail m order to Kiqiport his opinion that sex genes 
are present in all chromosomes and that there is 
always the possibility that the sox chromosome may 
become changed into an autosome and vtce trrta 
Prof Kihara providos a short article on cytogenetics 
ofspecieshybndit, whilst Dr H D Frost, in an article 
on the genetics and cytology of citrus, furnishes a 
valuable example ol the application of tliose disciplines 
to the study of a special group of economic value 
bpecial aspects of evolution are dealt with m tho 
contributions by Prof E 11 Babcock on phytogeny 
m tho light of genetics and cytology and by Prof 
A F bhull on adaptation in tho light of genetics 
Tho former stresses the importance of genetics, and 
particularly of comparative cytology, in discussions 
wnceming phylogenetic relationships between groujjs 
of animals and plants, and illustrates his views with 
references to data from his and his co workers' 
researches on the gonus Crepes Prof Shull discusses 
the possible ways in which adaptation may have 
arisen through the interplay of mutation and selection, 
and suggests the lines which future work might 
profitably taka when the problems of selection aro 
being studied genetically 
Dr r B Davenport m his Genetics of Human 
Inter racial Hybncfe" stresses the importance of 
studies of this kmd in regions where hybridization 
18 just beginning, so that the first and second hybrid 
generations may be definitely known He suggests 
that the regions where such studies might be profit- 
ably made are the Amoor River region m Siberia 
where the Siberians are coming mto contact with the 
Japanese, in cortam regions m Africa where the 
whites are meeting the practically full blooded Negro 
stock, and in North America where the Eskuno and 
the white are now newly meeti.^ 

The final article is by Di C B Bridges, who dis 
cusses in a most attractive way tho future of genetics 


He IS of opinion that the near future will see genotical 
studies extendi d to an ev er intrcasmg number of 
animal and plant fonns tho intenpivi study of surli 
forms as have so far failed to conform to OKtiiblished 
genetic princijiloM such studios leading to the con 
sMjuoiit oxtrnsion of those jirinciplcs and to tlie mven 
tion of new hypotheses and tho simplification of the 
old , the elaboration of new teohnical methods in 
genotif experimentation and m cvtology the 
employment of further physical or chemical and 
environmental agencies in the induction of oyto 
genetic novelty, the hybridization of genetics and 
cytology with other sc loncos such ns chemistry 
embryology, physiology and finally, the progressive 
clarification of man s philosophical outlook as to his 
origin, development and activities, with the rfocue 
of still other dejiartmcnts of life from the deistio 
and vitalistic to the naturalistic and mechanistic 

Dr Bridges recommends stiidicw of bacteria and 
viruses and phages for an understanding of geno 
action and of the nature of sex and points out that 
tho gene now occupies for us tho place held by tho 
cell mr a prev lous gc neratiun of biologists Tlio gene 
must be analysed in terms of its phjsical structure 
and chemical behaviour For tho moment we think, 
of it as a crystalline body, probably of the fibre type, 
the autocatalytic growth of which is by surface con 
densation of constituent simpler materials from the 
surrounding medium, and its roproduc tion is pictured 
as a simple split of this fibrous crystal wliun its growth 
has excoedf<d the size limits projier to its internal 
bonding rertut the dianiption due to temperature and 
other environmental factors Tho model of gone 
structure must allow not only of autocatalytic growth 
and self reproduction, but also of compositional 
change and tho subsequent perpetuation of that new 
structure On the hypothesis that the fields of force 
on the surface of the geno control its crystallmo 
growth. It 18 conceivable that rare acciptance of a 
misfit building block would alter the surface material 
Tho interpretation of position effects will probably 
follow the idea that the action of the gene is limited 
by materials which diffuse into it Tlie induction of 
changes in the gene and m the chromosome by the 
use of radiations and of chemical agents is now only 
just begun By their extended use, problems of the 
size, number, structure, mutability and action of the 
gene liave become soluble The cytologists may be 
expected to continue and elaborate their studies of 
the solivaiy gland chromosomes, and will proceed 
mtensively to study the phenomena mvolved in the 
synapsis, crossing over and distribution of chromo- 
somes to the gametes 

Reading these articles, one cannot but be impressed 
by the exftraordinaiy activity that is everywhere 
preset in the field of genetics, by the luxuriance of 
its growth, and especially by its promise of great 
adventure 
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Science News a Century Ago 

iJenner and John Hunter 

In 1838 Dr John Karon (1786 1851), tin f< undor 
of the Medical Benevolent hocietj , publiHhi d hm bonk 
Ihe Life of Edward Jtnnei, MD et< jenner 
who was bom in 1740 and died in 1821 waa n pupil 
of John Himti r, and in the (oiirwi of a review of 
Baron a biography of him (ontainid in tin Athena,um 
of July 28 1838 the reviewer anid Between 

Hiintir and his favourite pupil thiro was imuh in 
(onimon Jenner was a full participator in bis 
masters views and Huntei acknowlidgid in bun a 
kindred genius Their correspondence in afti i lift 
was active, and Jintiir continiieil his assistano in 
the labours of the school by ol»sivations (xjsri 
ments and original speculations dm cte<l to the 
development of its favourite obpets riainid undei 
such a chief, and possessing an o<(uall> ardent love 
of natvire, it is not to bo doubtcel that m whatever 
circumstances of professional life Jenner had been 
thrown, he would liave made for himself a great 
name in science , and had he accepted a proposal which 
was made to him, to join Hunter in the busmens of 
lecturing, he coulil not but have become more favour 
ably known to the medical world than he was as the 
provmcial practitioner and discovi rer of vaccination ’ 

Differences between Pears and Apples 

‘A LONG and interesting memoir has lioeii pi< 
sented by M Turpin to the Irencli Academy of 
Sciences , said the Athencntrn of lulj 28 1838 on 
the difference which exists lietween the cillular 
tissues of the apple and pear which oliservations 
are expected to extend to knots of wood to ligneous 
kernels, to the calcareous concretions found m the 
mantle of the Arions, and to the ossification of animals 
in general Those authors most tenacious concerning 
the establishment of these two vegetables as different 
genera liave elrawn their characters from the adher 
enee of the lower part of the fine styles to their 
villoHity, to the speroid fonn of (ho fniit and to the 
stalk being set in a cavity, chariuters which am 
frequently effocexl M Turpin founds Ins on the 
absence or presence of those stony concretions 
w hich are met with in the cellular tissue of the jxar 

Medicune in Holland 

The issue of the British and foreign Midnal 
Review of July 1838 No 3 contains the following 
information Holland contains threw luiiversities 
those of Ijcyden, Utrecht luid Oroningen Hardorwyko 
and Franeckoi wore formerly the seats of imivcr-ities 
but owing to the small number of students at each 
were disfronchisexl early in the present centiuy 
Liimaeus for some time studied and ultimatelv 
graduated at Harderwyko , and hero were published 
his Amoenitaies Anatomicae There are also three 
subsidised colleges or Athenaaums, one at Amster 
dam, another at i ranecken, and the third at Deventer 
Each of these has five faculties, and the medical 
faculties are subject to arrangements in accordance 
with the general system of instniction ^tablished in 
•Holland Owing to its contracted territory and 

its mtimate connexion with other centres, of which 
the languages are more generally studied and more 
extensively known, and from which, particularly 
Germany and France, books are contmually imported, 
the medical literature of Holland is at present rather 
circumscribed” 


University Events 

UiBMiNuiiAM 1 ho follow iiig Candidates have lieen 
iwardcd tho degree of II 'x h W Norris for con 
tributions to the Bwchemtcal Journal on Ihe Pectio 
'uibstancos of Plants , Studies on Htmicolluloses 
Annlv^sis of Carbohydrates of the fell Wall of 
Plants , and other pajurs L 1 ( Nortlicott for 

various papeis on the striictiiro of mi tals and alloys 
in tho Joun al of the Institute of Metals Journal of 
the Iron and Steel Institute public ations of the 
Biitish Cost lion llescarch Association and else 
where r P’-cstou foi papers on Visccisitj of tho 
Sxla Silicate t^ilawses at High Teinpc ratim s and its 
Blaring on thoir ( onstitiition in tho lounuil of 
(llasi I ethnology Lvaporation and Diffusion of 
Volatile Mateiial into an Ini rl (,as Stream m tho 
I ranaaciions of the i araday Society and other pajiers 
on till liilinology of glass 

Ldinbuboii bir Arthur Olvcr has bewn ap 
pointed prtncipal of tho Royal (Dick) Veterinary 
College Edinburgh (now afflliateMl with tho Univor 
sity) m suocosaion to tho late Principal O Chamock 
Bradley who died in November 1937 bir Arthur 
graduated at tho leondon Veterinary tollego in 1897 
and obtained his fellowship in 1909 Ho served in 
tho South African War m Fgyjit and in tho Sudan, 
in I9(t7 In 1908 ho was appointisl assistant director 
general Annv Vetciinary Seivices and served 
throughout the (>reat War In 1928 30 he was 
dc jiiity director of veterinary servicexe for India and 
in 1930 was appointed to the Imjierial ( ouncil of 
Agricultural Rt search of India, from which post he 
has but rocentiv retirisl In his last positions he was 
laigely rosjsinsible for the reorganization of the 
votorinary colleges and of veterinary rtsoareh in 
India 

London University jxistgrathiato travelling 
studentships of the value of £27') for one year have 
been awarded to Margaret Ehzalwth Broughton 
(Kings ( »lleg<) and Mr Edward Michael Evans 
(Iin|)orial ( olUge — Royal ( ollege of Science) Miss 
liioiighton proiioses to visit Nigeria and make a 
vtudy of the land uso and native agriculture in 
the Lower Niger Basin Mr Ivans proj'osos to 
investigate under Prof Bonhoeftcr in tho Uni 
versity of Leipzig the svnthesis of the sugars undor 
tho action of light and n the pre se nc e of v arious 

University jHistgroduate studentships of the value 
of £169 for one year have lawn awarded among 
others to R J Bray botany (Imfs iial College) , V C E 
Buniop, chemistry (Imperial College) , M C Church, 
chemistry (University Gollcgo) Elizabeth H 
McPherson, philosophy (Lnivers tv (ollege), W H 
Ward enginewring (Imjx rial College — City and (lUilds 
Engineering College) 

bT Andrews — Tho Court has agrood to eicewpt 
the legacy by the late Miss Scott Lang on tho con 
ditions attached to that legacy, and has approved a 
scheme for tho erection at the United College of an 
astronomical observatory and for the apfwintment 
of a lewturer in astronomy m fulfilment of these 
conditions 

Dr C A Coulson, fellow of Trmity College, 
Cambridge, has been appomted lecturer in mathe 
mattes in University College, Dundee 
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Societies and Academies 

Dublin 

Royal Irish Academy, June 13 

J J Nolan and P I Nolan Diffusion and fall 
of atmospheric condensatuin nuclei (with an appendix 
by P G Gormley) Recalculation of rowilta obtamed 
previously by Nolan and Guorrmi give for the dif 
fusion coefficients of nuclei held during the exjiori 
ment m a water scaled gasometer, the value 
D 12 X 10"* cm ‘/sec New expieriments witli 
nuclei hold m an oil sealed gasometer give D 
20 X 10 • cm '/sec The values of the radii of tho 
nuclei deduced from these results are 3 ’i’t and 
2 68 X 10"* cm respectively 

DoKOTirv Hill and L B isMVTH Tho identity 
of Montlopora (Nicholson and Lthridge 1870) with 
CladoU)onii8 (MePoy 1847) Tho gonoloctotyiie of 
tladorhoiM^ McCoy, 1847, is C tcnuxcolhs McCoy 
Tho type specimen of this, from tho Carboniferous 
of New South Wales has lieeii sectioned, and is 
here hgurod and described Tho types of C banllnriua 
M C oy and C crassus M C,oy are from the Car 
boniferous of Co Donegal Ireland 1 he latter spec les 
was made the ty'po of MonUopora Nich and bth 
1879 the distinguishing features being the unique 
retioulati tissue and the attachment to a crinoid 
coluronal Work on now mateiial from Doorin Pomt 
halfway bi tween tho two ty jje local ities has revi aled 
(o) that C hanlUiniis and C (Montlopora) crasBtts 
are parts of tho same organism the upright zig zag 
bacillartus phase arising from the creeping ring lilw 
crasgus phase (b) that the reticulate tissue occurs 
in tho calice wall of both (c) that the crasma phase 
IS not ct nflned to a crinoid stem as a support a 
specimen havmg been found attached to a bryo/oan 
and several with an empty ring The reoonstnicttd 
organism is assigned to Cladochontta Montlopora 
IB discarded and craaatia is chosen as the specific 
name 

Pans 

Academy of Sciences, Juno 8 (C J? 206 689 1768) 

ItLiF Cartan Gonorali7od siiaoes and the integia 
tion of certain classes of differential M|uationH 
Hknbi Dkvaux and Louis Pallu A macroscopic 
representation of monomolooular films and their 
behaviour m various states of compression De 
scnption of experiments on the distribution of rape 
seed on the surface of a sheet of mercury Tho results 
confirm the generally admitted interpretation of tho 
arrangement of the molecules in inonomokciilar 
layers 

Mabo Krasnfr A generalization of tho local 
theory of bodies of classes Value of the conductor 
Interpretation of a formula of Artin Law of limita 
tion for Galoisian extensions 

Paul Ij^vt Correction to a previous note 
Th Motzxin Plane arcs the osculating curves 
of which do not out 

Nicolas Bovbbaxi Banach spaces 
Hkinbich Bbhnkb and Karl Stein Convergent 
suites of domarns of holoraorphy 

Henri PAiLiiOUX The oquilibiium of certam 
deformable membranes 

liiiopoLD Esoandb New experimental researches 
on flow through a submerged valve gate 


J GimANiAi Study of the interaction between 
a photon and an electron by wave mechanics 
Mme Marik Antoinettk Tonnklat Baudot 
Ihe eqviation of propagation of tho photon in a non 
hiUclidian space 

Maurice Bayfn Monourement of tho dispersion 
of tho ultra vioht refraction of heavy water 

Maurice Parodi Ihe vibrations of some diionne 
comjKiuiids 

Jean Rouvillois and Hbvri Mi baour The 
study of tho transfoimation of a band spoctnim 
into a contmuous siHctium under the influence of 
prossuri 

PiKiiRE Auokk Ra\ mono Maze and Mmi 
rm^uLsB Grivei Mkyhi Large atmospheric cosmic 
sprays containing ultia penetrating corpuscles 
Henri Muraour and Gauriei Aunis Vonfica 
tion of tho law of combustion by parallel layers for 
(olloidal powdirs 

Fnbique Moifs Mlle T Torat and A Lsibib 
ANO The limiting density of tho gas SO, Tho 
atomic weight of sulphur The mean hgure foi tho 
normal density was 2 9265’) giving 2 85794 as the 
limiting density 1 lom this the atomic weight of 
sulpliur IS deduced as 32 0b2 

ThadAf Peczalski The sublimation and mutual 
diffusion of salts and of metals 

Marcus Brutzcds The theoiy of heterogeneous 
catalysis 

Andri!' Boi ii-E bcdium totramitaphosphate 
Mllf Ibanib Bloih Tho constitution of tin 
thioacids Prom a study < f tho absorption spectrum m 
the infra n d it m concluded that if thioocotio acid is 
a mixture of the two tautomeric forms, ( H, CO SH 
and CH, ( S OH the amount of the latter fonn is 
very small 

Z Charles GiA< Ki and JosEi H Wieviann Diifili 
(ative reductions 

Aifreo SiLBERSTEiv Tlio Crystalline structure of 
ammonium cupridiammoniototrachloride 

Giidert Mathiei Dscoviry of an Ordovician 
fauna in the synclinal if Saint Ph ire du ( heinin 
(Vcnd5« ) 

PiBBRF Comte The up|)er Fatneiuiiau in the 
Cantabrian Cordillera 

ANDRlf Caiiikux Pebbles shajieil by the wind 
m tho Quaternary m tho south of Brittany 

Iaduis Bessf Expenm ntal study of the velocity 
of fall of plant particlis in a viscous medium It is 
impossible to apply Stokes s law even m a form 
embodying corrections to non spherical partu les 
Gpoboks D^jabdin and Ren^ Bernard Tho 
bands of tho (OH) molei ule in thi spectnim of the 
night sky 

Andre Renaud A halo at tin surface of snow 
Pierre Dangeabd The enumeration of tho 
chromocontros in the quiescent or interphase nucleus 
J Rabat* and A Gourevitch Tho presence of 
I tartaric acid m the leaves and fruits of Bauhima 
reltculaia This is the hrst example of laevotartano 
acid lieing extracted from a plant Tho leaves or 
fruits yield 4 8 per cent of tho pure acid 
Ottavio Munkrati The possibility of forcing 
beetisKits to give stems outside the normal tune 
Philippe Joyht Lavbbonk The mechamsm of 
the action of the X rays on the cytoplasm of the cell 
Mlle Paulette Berthikb 'The action of electro 
lytes on the surface tension of saponm solutions 
Oeorobs MoubiqUand, Jacques Rollbt and 
Mlle Adbla Pape Chronic A avitaminosis 
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Amsterdam 

Royal Netherlands Academy (Proc 41 No 5 1938) 

J (.1 VAV DFR (.onprT Contribution to the 
atlditive theory of numhern (3) 

B WKmFNBOCK On trivectors (7) 

E Cohen and W A 3 ( ohfn de Mffsifr 

Acute tin plague (2) The very great influence of 
small quantities of aliiTnitiiiim alloyed with tin on 
the rate of change of white tin into grey tin w closely 
connected with the effect of tracts of wattr on suth 
alloys as observetl by Heyn and Wc tri 1 

P P Bijiaard a theory of jilastic buckling with 
its application to geophysics 

A Erd^lyi Some integral formiil e foi Whittaker 
functions 

C Visser The iteration of linear oiierators in a 
Hilbert sjiaee 

J A Bakrau Ci( ntrahrat ions of Steiner b Roman 
surface 

O Bottkma ramilas of quadratic varitties 
H T nr Boer A pc i lod of 5 25 years in rainfall 
temperature and pressure 

Anna M A yan S antes InfViu nee of hydrogc n 
ion toncentration on the growth rate of the Avetw 
coleoptile The curve representing the growth rate 
of excised coleoptile sections of Awna in h 01 molar 
phosphate buffer solutions as a function of />H 
coincides in part with tho disscx-intion curve of auxin 
indicating that the growth substance is only active 
in its undissociated acid fonn 

Ono Sian Gw an Exaltation and maintenance of 
the virulence, variation of the rate of agglutination 
increase of the velocity of displacement and of 
propagation of B coli 

Capetown 

Royal Soaety of South Afnca, May 18 
H B Fantham (the late) LecUhoataphiilus can 
than, n sp , a tiematode parasite of the hottentot 
hsh Spondyhosoma hlorhii of South African waters 
E H Ashton A sociological sketch of Southern 
Sotho diet 

Moscow 

Academy of Sciences (( H 18 No 9. 1938) 

M Krein The best approximation of th< con 
tiniious functions 

M A Rutmann a HjKOial class of wholly con 
tiniious linear ojxrators 

L b Gilman Application of the conformie repre 
sentation to the solution of a problem in tho the ory 
of elasticity 

P A Walthkr and W A Stbfanowbki ( om 
parison between two axial pumps, one calculated 
according to the Joukowski theory, and the other 
accordmg to that of tho tnangle of velocities 
J A Alpert, V V Miqulin and P A Riasin 
Dispersion of electro magnetic waves above the 
earth’s surface 

A Gobodezkaya and A Frumkin Investigation 
of thin layers of organic substances at the mercury/ 
solution boundary by the method of capacity measure 
mentg (1) High molecular alcohols and acids 
Anna Gelman and M Bauman Compounds of 
platmum emd carbon monoxide 

E A SiLOv Tnuisraitting mechanisms of organic 
reactions 


V S Bykova Quantitative separation of 
niobium and titanium 

V S Bctkfwiich E Menzhinskaia and E I 
liioHMoVA (.huuronn aeiil as an intermediate 
phase in tho foimation of citric acid from sugar 

V S Bctkevvitch The question of intermediate 
phasiH of hiuihiinical t lansfonnation of sugar into 
citric acid 

K V Radi < in The Salair folding 

B M Kfiivr Eocene hedimciits of tin Tuapse 
n gion 

I) b Bfliankin ( haracteristu h of the mineral 
monolheimitf 

M \ Rosanova Polvmnrphie type of the origin 

H F Ki shner ( omposit ion of blood of camels 
in n lation to tli< ir working ability 

B A FFNKOVif riu ternixiaturo of whales 

N A Mam II OVA Ei ns hiiiUling power of the 
eye cup in Vmphibia as afficted hv lopeaticl injiic 

N A Manx iLOVA A 1 Mvchabfli and T A 
biKHVRiLinzE Investigation of the morphogenetic 
propcities cf the cm cup in tail less Amphibia 


Washington, D C 

National Academy of Sciences (Fror 24 199 227, 
May 15 1938) 

G A Miller (1) Relative numlieis of operators 
and Bubgniii|w of a finite group (2) Mmimiiin degree 
( f subslitutioii'i of highest degree in a group 

( F Bmhwaid D M Galiaiihfii C P Has 
kins r M fHVTCHFR aiul P A ^Aiu, Measure 
ments of resistance and i afiiuity of monofilms of 
barium stearate loi tins purpose a standanl a c, 
bridge ((• 25 volt at 1000 cycles) was used with one 
aim modified to allow pn liininary balancing of tho 
iinhlmtd cell 

D F Jones Transloi ation in relation to mosaic 
formation in inai/e 

R D (.ORnoN Estimating bacterial populatic ns 
by tho dilution method HalvorBon and Ziegler’s 
tables which give on estimate of the mean density 
of viable bacteria in the middli of three successive 
dilutions using a dilution if 10 1 and three sets of 
ten test tubes are apparoiitly liosed on Iishers 
criterion of maximum likelihood A better result 
IS obtained bv using the geomitno mean, and appro 
priatp fomrnilse are dcdiiersi 

W J Crozibr E Wolf and Gertrud 
Zbrrahn Wolf (1) Temperature and tho cnticjvl 
intensitv for response to visual flicker Experiments 
on the turtle indicate that the shape of tho curve 
of flash frequency (E) against logarithm of the critical 
intensity for ‘recognition’ of flicker (!) is unaffected 
by change of temperature, the whole curve being 
shifted to lower mtensitioa with rise of temperature 
It IS suggested that recognition of flicker is governed 
by the velocity of a terminal reaction affectmg several 
nervous elements, and that this reaction involves at 
least two steps of a catalytic nature (2) Speciflo 
constants for visual excitation (ii) Expenments with 
albino toleosteans gave curves for F against log J 
which correspond exactly with those of normal fash 
of tho same stock 

£ Guth and A E Haas Relation between 
Stefan s radiation law, Nemst's heat theorem and 
Maxwell’s formula for the radiation pressure 
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Protection of the Fauna and Flora of Africa 


I F a review i« made of the steps which have been 
taken m the past to safeguard the fauna and 
flora of any particular country, it will genorallv 
1)6 found that whatever has been done, or at any 
rate originated, in this direction has been almost 
entirely due to private enterprise or through the 
efforts of such scientific field societies as happened 
to be mterested m some restrictwi portion, or 
mdividual members, of such faunas and floras 
These societies, besides bemg very numerous, were 
necessarily of a very heterogeneous character, 
varymg m that respect with the particular field 
of biological research m which they were more 
especially mterested They were generally handi- 
capped by lack of funds, lack of pubbe or private 
interest and consequently lack of means or oppor- 
tumty for carrying out, on the necessary scale 
required, protective measures adequate for the 
schemes which they had in view Each society, 
moreover, worked in its own limited field, usually 
without co-operation with other societies 
Thus, although we would not for a moment 
belittle the pioneermg work which has been done 
m the past, this lack of co-ordination has con- 
tributed to a large extent towards rendermg that 
devoted work either meflfeotive or of far less effect 
than it might otherwise have been There has, m a 
word, been a tremendous output of individual 
energy, devotion and interest, with an made- 
quate and often disappomting result 
Fortunately, there has been a tendency m 
recent years to consider the protection of faunas 
and floras on a large and comprehensive scale, to 
realize more and more the essential mterdepen- 
denoe of specks, and, where protection is needed, 
to set a^e larger and larger areas of country for 
that purpose. It has been realized, too, that 


protection on a large and efBcient scale connotes 
international co operation, that where in the past 
the efforts of individuals or individual national 
societies led the way, (Jovernments must now step 
111 and take up the work 

A good example of united action on a largo 
scale has lately been manifest in the International 
Conference for the Protection of the Fauna and 
Flora of Africa, held in the House of Lords m 
May of this year It was the second conference of 
its kind to bo held, the first havmg taken place m 
1933 in the same buildmg Both may be regarded 
as havmg mauguratod a new policy m dealing 
with the protection of ammal and plant life , for 
although many international conferences have 
assembled to consider biological and economic 
problems relatmg to the welfare of mdividual 
species, none, so far as we are aware, has ever 
before been set the task of considering from the 
pomt of view of its protection the fauna and flora 
of an entire contment 

The second conference, like the first, was held 
under the chammanship of the Earl of Onslow 
and was opened on behalf of His Majesty’s Govern- 
ment by the Marquess of Dufferin and Ava, Par- 
liamentary Under-Secretary of State for the 
Colonies It was attended by G ivemment delegates 
of the Umon of South Africa, Belgium, Great 
Britain and Northern Ireland, Egypt, France, 
Italy, Portugal and the Netherlands The mteresta 
of the Anglo-Egyptian Sudan were represented by 
the Umted Kingdom and Egyptian delegations 
jomtly. A report of the proceedings has already 
appeared in Natubk of Jime 4 The main object 
of the second conference was to report progress 
smee the holdmg of the first conference of 1933 ; 
to exchange information , and to engage in 
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exploratory discussion preparatory to a further 
conference which it is hoped to hold in 1939 An 
outline of the various delegates’ announeements 
will be found in the report to which reference is 
made above 

In addition to these announconients, however, 
a report of the Committee of Experts relatmg to 
the pnncipal species suitable for mohision m the 
Annex to the Convention was handed m, and 
although for obvious reasons we cannot here 
consider this report m detail, there are two 
questions of a general nature to which this Com- 
mittee has directeil special attention, questions 
which are not easy of solution, and to the dis- 
cussion of which wo propose to devote a good deal 
of the space available 

The first of those questions relates to the 
method to be adopted to secure protection for 
species which, owing to their scarcity, require 
protection over wide areas in Africa, but are so 
relatively plentiful in certam other areas as not to 
require protection The second relates to species 
which m the greater part of Africa do not require 
special protection, but, owmg to special factors, 
are exceptionally scarce m certam areas, where, 
therefore, such protection is called for 

It was felt by those drawing up the report of 
the Committee of Experts that species fallmg 
into either of these categories could not, and 
indeed should not, be treated in the same way as 
species which are extremely rare throughout the 
whole range of their distribution There will be 
general agreement among biologists with the 
Committee’s view that some suitable method 
should be thought out for securmg protection on 
an mtemational plane for species m those parts of 
Africa where they are extremely scarce although 
they may be so plentiful elsewhere in Africa as 
not to call for such protection 

It may be added that m this connexion, the 
Committee of Experts, very properly we think, 
directed attention to the danger which exists 
when the population of any given species, or 
group of species, is reduced to a low ebb ; and 
that any unnecessary disturbance of the balance 
of Nature may have far-reaching consequences 
the ultimate effect of which it is impossible in 
any given case to foretell 

To return, however, to the first question, which 
concerns species requiring protection over wide 
areas m Afnoa but plentiful in certam territories 
It was brought to the notice of the Ciommittee 
that there are a number of species found over 


wide areas in Africa of which all but possibly one 
or two subspecies are so scarce as to justify bemg 
placed m one or other of the categories of the 
Annex to the Ckmvention This, however, in 
certam cases has not so far been done, owing to 
the relative abundance of some subspecies in 
certain other areas In dealing with this and 
another very similar type of case, the Committee 
suggested (1) that there might be included m 
the Annex itself a direct exception in respect of 
whatever might be the territory where special 
protection is not required , and (2) that the 
Government of the territories m which special 
protection is not reciuired should follow the pre- 
cedent set by the Union of South Africa in the 
case of the aard wolf and the mountain zebra, in 
respect of which reservations were made bv that 
Oovcniment at the time of the ratification of the 
(Convention 

Ommg to the consideration of species which we 
may refer to as those of Category 2, namely, those 
which require protection in certain parts of Africa 
only, the Committee was struck by the fact that 
there are a number of species which over the 
greater part of Africa do not require protection 
on the international plane, owmg to them relative 
abundance m the majority of the territories con- 
cerned On the other hand, in one or more parts 
of Africa their population is so reduced that 
vigorous action is necessary Examples are 
quoted m the Committee's report m respect of the 
Cape hart^beest, Bubahs caama, and the oribi, 
Ourebia ourebt, which, it is understood, the 
national provincial admmistration proposes to 
protect on a scale equivalent to that given to 
species m Class A of the Annex 

It is suggested that these problems, which are 
mainly concerned with the welfare of mammals, 
may well be given careful consideration until such 
time as they may be brought up for final decision 
at the next conference, which it is proposed to 
hold m 1939, for they are problems urgently 
calling for solution 

There were other problems of protection, more 
especially concerned with birds, which the Com- 
mittee of Experts was called upon to consider 
One of these was concerned with the recent dis- 
covery of species like the African peacock, Afropcivo 
congenns Chapin, and the African broadbill, 
PseudocedypUmfna graueri Rothschild Both 
species are of very great zoological interest , for 
prior to their discovery the presence of neither 
peacocks nor broadbills had been suspected in 
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Africa ; both have very restricted distributions 
indeed, and wo may take it for granted that no 
museum of importance will rest content until it 
has secured specimens To satisfy such a demand, 
local ‘agencies’ will bo established , and unless 
great care is taken there will be ovcr-oxploifaiion 
with the inevitable and usual result It is to be 
feared that this commercialization has taken place 
in the case of the very mterostmg flightless rail 
of Inaccessible Island 

We are far from advocating any pernickety 
interference with the privileges of the bona fide 
scientific collector, but we think there should he 
real and rational control on the part of the Govern- 
ments concerned m cases of this kind If there 


Nature and Uses 

The Chemistry and Technology of Rubber 
Latex 

The Chemistry and Technology of Rubber Latex. 
By Dr C Falconer Flmt Based on Georges 
Gdmn’s “Chimio et technologie du latex de 
caoutchouc”. Pp xx -1- 715 40 plates (London ; 

Chapman and Hall, Ltd , 1938 ) 42« net 

T HK fund of information concernmg rubber 
latex has attained its present proportions 
by contributions from two widely separated 
sources For many years, excellent work has been 
m progress in the rubber-producing countries of 
the East on the physiology and general properties 
of latex, chiefly with a view to its use as a source 
of first-grade dry rubber of uniform cpiality 
More recently, latex has become available in 
quantity in the industrial countries of the world, 
and this has led to mtonso and detailed study, par- 
ticularly m Great Britain and the United States, 
of the problems associated with its use as latex m 
mdustrial processes It follows that few men of 
unquestioned scientific attamments have had 
working experience m both fields of investigation 
Dr Falconer Flint is one of these few After 
service m the East as a scientific officer on the 
staff of the Rubber Research Institute of Malaya, 
he is now working m Great Bntain for Imperial 
Chemical Industries, Ltd , on problems associated 
with the applications of latex as suth It will be 
with keen anticipation, therefore, that the reader 
will take up this book He will be hard to please 
who is disappointed Although the author’s 
original intention was to translate the treatise 
prepared in 1934 by Georges Gi^nin, he has in 


were, we shoulil not be faced with the possibility 
of the extmcfion of such a biological treasure as 
the diminutive flight loss rail just referred to Until 
it was discovered by scientific investigators living 
an almost undorgrmmd life among the rocks of 
Inaccessible Island, the inhabitants of Tristan da 
Cunha had been mdiffereiit to its existence As 
soon, however, as it was realized that ‘there was 
money in it’, its exploitation went on uncontrolled , 
111 a suiiilar way, other relativelv rare or unusual 
animals, such as the African peacock and the 
broadbill, to mention just two other examples, 
will quickly bo brought to the verge of extinction, 
unless adequate measures for their preservation 
are quickly devised 


of Rubber Latex 

reality so amplified and extended it as to con- 
stitute the volume under rev lew practically a new 
work He presents an orderly, thoughtful, and 
balanced analysis of the literature, including patent 
specifications. 

Proceeding from a historical introduction, the 
author treats nibber latex first as to its souroes, 
composition, properties, employment as a source 
of raw rubber (including special varieties such as 
rubber crumb and powder] preservation, con- 
centration, and transport A later chapter is 
concerned with the physical testing of latex The 
large volume of literature to be digested compels 
a selective treatment m many places, and by the 
courtesy of the Research Association of British 
Rubber Manufacturers the reviewer has been able 
to compare Dr Flint’s selected references with those 
on file in the comprehensive records of the Associa- 
tion’s Intelligence Dmsion I'rom this it would 
appear that the policy adopted has been to quote 
freely the literature of a subject when that 
hterature is scanty, but to discruninato as the 
literature accumulates In this way the more 
familiar tracts of knowledge are adequately 
treated and space is found fo less familiar matter. 
For example, attention is directed to the fact 
that copper is a normal constituent of natural 
latex as it exists in the tree , moreover, that this 
copper IB associated with the rubber particles 
rather than with the senmi The significance of 
this as regards the agomg of vulcanized rubber 
will be appreciated by every rubber technologist, 
and suggests an mvestigation into the ageing 
properties of vulcanized rubber freed from these 
traces of copper. 
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Again m the sharply defined subject of surface 
tension of latex significant in regai^ to foaming 
every important reference seems to have been 
noted When a selection has been imperative 
what to mcludo and what to omit is a matter of 
judgment and the selection seems on the whole 
to have been wisely done In the chapter on the 
physical testmg of rubber latex however m 
sufficient notice seems to have been taken of recent 
American research particularly that by Wohler 
stressmg the need for humidity control m tensile 
testmg In this connexion more use might have 
been made of the opportunity afforded by tbe 
chapter bibliographies of moluding references not 
discussed in the text as by so doing the work of 
the reader desirous of followmg up his study 
would have been facilitated with no great increase 
to the cost of production of thi book 
The latter portion of the book takes up the 
discussion of the mdustnal applications of latex — 
a wide subject indeed with ramifications extendmg 
far beyond the confines of the nibber mdustry 
This section mcludes reviews of latex compoundmg 
and vulcanization manufacture of dipp^ goods 
from latex electro deposition of rubber from latex 
latex and textiles various other important applica 
tionsoflatet and synthetic latices Here selection 
has been more severe Thus m the sixteen pages 
devoted to the vulcanization of latex one is 
disappomtod not to find a mention of the interest 
mg work of Spence and h erry The msulation of 
wire and cables by latex processes is dismissed m 
two and a half pages occupied mamly with a 
discussion of a smgle paper The developments 
introduced by the Simplex Wire and Cable Co 
( Latox cord) are ignored as are some half dozen 
general articles and still more patent specifications 
A book of 88 pages published m the Umted States 
last year was devoted entirely to the use of latex 
m chiropody but this subject is not even men 
tioned m the volume under review 
It 18 perhaps ungenerous to mention such 


imperfections smee omissions of this kmd are 
almost mevitable m a review of so complex a 
subject and one m which knowledge is advanemg 
so rapidly We therefore hasten to add that m 
our opmion it would not be easy within the limits 
set to improve upon Dr FImt s text Indeed the 
detail he is able to include is sometimes surprismg 
and indicates first hand familiarity with the 
subject bor example the reviewer was seekmg 
information concerning an obscure detail m the 
manufacture of latex paper and the desired facts 
were located immediately on relerrmg to the 
appropriate section m Flint Moreover he 
writes concisely clearly accurately and m 
polished style while his authority is such that his 
guidance may be followed with confidence 

Each chapter concludes with a numbered 
bibhography There are also author and subject 
mdexes These features will cause imtation to 
the expenemed mdexer Strange liberties are 
taken with proper names both ot persons and of 
companies Small letters and capitals are used 
with little regard to system Such details though 
a blemish on the book are not misleading and 
definite errors are relatn ely few (the reviewer has 
noted three) But the author mdex docs mislead 
It IS mcomplete m respect of both names occurrmg 
m the book and of page references to names 
entered in the mdex The subject mdex is too 
short to be compsehensive The title of the book 
also IS unfortunate m that it lends itself to con 
fusion with Chemistry and Technology of Rubber 
recently issued by the publishers of the present 
work and with the journal Rvbber Chemistry and 
Technology Confusion of this kind has already 
occurred m two cases known to the reviewer 
The fact remains that Dr hlmt has written the 
most comprehensive treatise on his subject that 
has yet appeared and all mterested m either the 
scientific or mdustnal aspects of latex will bo well 
advised to obtam and use this work Prmtmg 
and bmdmg are good T H Mkssbnobk 


Patent Medicines in Great Britain 


Patent Medicines 

By Prof A J Clark ( Fact No 14 ) Pp 98 
(London Fact’ 1938) 6d 

S OME of the facts revealed m this book will 
come as a surprise to many people Patent 
medicmes is a convenient misnomer for remedies 
the reputation and sale of which depends more 
upon advertisement than upon proved efficacy 
liie name of the remedy is protected as a trade 


mark and vast sums are spent on makmg the 
name a household word These advertisements 
enjoy remarkable legal privileges moluding specific 
exemption from the hoods and Drugs Act The 
pubhoation of fictitious testimonuils from bogus 
physicums is common practice and qmte legal 
The use of fictitious testimonials from real phy 
Bicians 18 less common but a physician who sued 
a firm for this offence lost bis case 
The propnetors of secret remedies pay a tax 
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and must affix a stamp to each packet This 
stamp looks hke an official guarantee, but since 
it 18 only applied to remedies the composition of 
which 18 not only secret, but also potentially 
vanable, it cannot possibly be anythmg of the 
kind. The tax can be evaded, and secrecy, to 
some extent, maintamed by publishing the com- 
position in a form which the public cannot imder- 
stand, and considerable mgenuity is shown m the 
mvention of words like ‘hydroxyethane’ and 
‘trihydrox3^ropane’ The actual composition is 
not considered important, and is often decided 
upon quite casually 

Patent medicines do harm by making the nation 
hypochondriacal , by delaying the rational treatment 
of c.ancer and other diseases until it is too late, by 
wasting the money of poor families when there is 
mcurable disease m the house, and by poisonmg 
Prof Clark omits the tale of the cure for obesity 
which consisted of living tapeworms, but quotes 
several authentic cases of widespread poisonmg 
from secret remedies There is no law against the 
liistribution of medicines with unknown properties 
New synthetic products sometimes have remark- 


able therapeutic properties, but they should be 
tested under careful observation before being sold 
indisen mmately 

Various legal reforms were advocated m the 
strongly worded report of the Select Committee 
on Patent Medicines which was unfortunately 
published on August 4, 1914 Prof Clark supports 
the recommendations of this Committee, and 
belicv'es that action has been delayed by the fact 
that the Press derives large revenues from the 
advertisers of patent medicmes and is reluctant 
to lose this source of mcome The law is par- 
ticularly lax m Croat Britain 

The book is probably an overstatement of the 
case, and is likely to irritate anyone who actively 
distrusts the medical profession , but it is much 
more readable than any dispassionate statement 
of the facts could have been Tt is not mtended as 
an attack on all the advertisements of medicines, 
since the author clearly realizes that important 
advances m therapeutics have been mode m the 
laboratories of reputable firms, whose incomes 
depend largely upon advertisement, but whose 
ethical standard is high. J H 0 


Trade 

The Mechanics of Prosperity 
By Hobart C Dickinson Pp xvi-fl30 (Balti- 
more, Md. ; Williams and Wilkms Co , Ixmdon . 
Bailhfere, Tindall and Cox, 1937 ) 9« 

V^THEN the admitted imperfections of the 
’ ’ present monetary system come to be 
impartially and scientifically investigated, the 
system advocated by Mr Dickinson m this book 
will surely deserve consideration The book is 
directed to American conditions, and does not 
attempt to give a complete survey , in particular. 
It scarcely touches at all on the unstabilizmg 
effects of gold — to which Prof Gustav Cassel gave 
such prominence in his recent book, “The Downfall 
of the Gold Standard”, confinmng the views of 
the late Sir Basil Blackett, in his “Planned Money” 
Mr, Dickmeon, m contrast to the two authors 
just mentioned, takes the view that the trade 
cycle arises primarily from the operation of interest 
— 'Which m his view is neither completely elastic 
in rate, and returned to circulation (as assumed 
ui classical economics) nor reinvested and com- 
pounded at a fixed rate ( as assumed by Marx) 
It follows that, owing to this ‘stickiness’ of mterest 
rates, aooumulationB of unused spending power 
periodically, and cause a temporary inflation 
which is followed by deflation. During deflation 


Cycles 

the debts, due to the issue of new money and credits 
dining the inflation period, are wiped out by 
bankruptcy and defaults , and the cycle begins agam 

The author’s remedy is that the State shall 
operate as a form of savings bank, accepting 
money on deposit at an attractive rate of interest 
when occasion domaiids, and utilizing the proceeds 
in the execution of desirable public works by 
private contract, so that the unused spendmg 
power 18 restored to circulation The State may 
also ‘retire’ money Tn this way the ‘work-flow’ 
18 kept constant When normal conditions return, 
the rate of mterest on depooits is lowered All 
deposits may be withdrawn at any time — the 
Government issumg new money {not bonds), 
without mterest, for the purpose , or the Treasury 
may sell securities 

Inflation is prevented by the imposition of taxes 
on luiearaed profits (due to rise of pnce-level) : 
for example, a national retail sales tax, and a 
capital gams tax, which are apphed automatically, 
and at appropnate rates, on the rise of price-level 
of goods or secunties, and discontmued when the 
pnoe-level falls again The author claims that this 
system of stabilization, which substitutes public 
works at home for enterprise abroad, avoids the 
necessity for scouring a favourable trade balance, 
and thus makes for mtemational peace. 
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The author does not discuss the edtemative 
methods of encouraging spending and preventing 
the accumulation of unused purchasmg power, 
such as the deprecmting money advocated by 
Silvio Gcsol m his book, “The New Economic 
Order”, or the interestmg proposals of Dahlberg, 
in “When Capital goes on Stnko” 

Some of the present author’s conclusions— for 
example, his objections to taxation for the purpose 
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ot providmg “social security”, such as old age 
pension, etc — are not in accordance with Bntish 
experience, and his disregard of the effects of the 
varymg value and supplies of gold (or silver) on 
price-levels and purchasing power is open to 
criticism The scheme is clearly described, and 
constitutes a useful contribution to the growing 
literature of monetary reform 

RASP 


Elementary Science 


(i) Chemistry (with some Geology) 

By J, A I^auworys and J Ellison (New General 
Science Senes ) Pp xii ’d6(i (London Univer- 
sity of T/mdon Press, Ltd , 1938 ) 4« 6d 

(a) Introductory General Saence 

By Dr L M Parsons. Pp vui -p 308. (Tiondon 

Macmillan and Co , Ltd , 1938 ) 3s 6d. 

(3) General Science 

By Miss I C. Joslin Pp vui + 360 (London • 
Macmillan and Co , Ltd , 1937 ) 4s 6d. 

(4) Elementary General Saence 

ByT.H J Field. Book 1 Pp viii -1-200 (London: 
Edward Arnold and Co , 1937 ) 2a 6<i. 

F or the past twenty years or so, a movement 
has bwn afoot for a more liberal approach 
to science m the schools , and, although this 
movement has latterly shown signs of becoming 
widespread, there are still many masters and 
mistresses who hesitate to put their behof m it 
into practice One serious drawback to the wider 
adoption of courses m general science has been 
the lack of text-books from which the ordinary 
work of the laboratory or the classroom might be 
supplemented or oven directed 

(1) The chief interest of the first volume named 
above bes in the msight it affords into the kmd of 
tochmque which may be employed m the teaching 
of general science. The title, “Chemistry (with 
some Geology)”, indicates that this is no ordmary 
book aocordmg to standard pattern It is one of 
a senes for which two smaller volumes afford an 
introduction through the medium of topics The 
compamon volumes in the senes proper are con- 
cerned with biology and physics. The authors 
have solved the difficulty of indicating important 
related matters m the biological and physical fields 
by a series of cross references, thereby avoiding 
unpeoeasary repetition, whilst emphasizing the 
inter-relationship. 


In the selection of subject-matter the book is 
outstanding, for in this the break with tradition 
18 most marked, and the authors are to be con- 
gratulated on a work which must be regarded as 
a pioneer achievement A consideration of water 
and solutions introduces ideas of solubibty and 
crystallization , and, followmg the next chapter 
on the composition of water, comes a simple 
treatment of fundamental geology. Here the now 
emphasis is clearly apparent • chalk, carbon 
dioxide, carbonates, lime, cement, hardness of 
water, fumng, water softeners, sand, glass, coal, 
coal gas, coal tar, pass under review , and each 
arises for discussion perfectly naturally, though in 
an order which is unorthodox. Then the general 
process of winning metals from their ores provides 
a fresh approach to the further resources of the 
earth Copper, iron and load arc examined with 
emphasis on their service to man, and a considera- 
tion of the protection of motalbc surfaces by 
pamting leads to the whole question of the chemical 
activity of the metals and the subject of equiva- 
lence At this juncture, some chemical theory is 
necessary and the laws of constant composition 
and multiple proportions, and a sbnple treatment 
of atomic weights and valency are introduced 

After this pause for consohdation, the sea is 
considered as a source of raw materials • salt, 
hydrochloric acid, chlorine, bromine, iodine and 
fluoruie being treated with a refreshmg vitality So 
to the air as a further source of raw matenals and 
to the story of mtrates and ammoma The con- 
sideration of sulphur and its uses m industry and 
a further section of chemical theory mark the end 
of such chemistry in the book as has normaUy 
been regarded as proper m a school certificate 
course 

Much that is found m such courses has been 
omitted, and the reason is not far to seek the 
authors have regarded it as of loss importance 
than those matters to which the remaining third 
of the book is devoted. It is mdeed re&eshing to 
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find attention being paid here to sugars and sUrth, 
cellulose and paiier, rayon and celluloid, alcohol 
and wines, beer and vinegar, eaters, fats and 
oils Foods, fuels and explosives occupy a further 
sixty pages before the final chapters on electricity 
in the service of chemistry, and on light with 
reference to chemical action One is left with the 
impression of a good story well told 

An important question remains to be answerc'd 
grantmg that it is all very interesting, is it not 
very superficial i Will a pupil bo benefited b\ 
sucli a course as it is claimed that ho is by one 
which is narrower but more intcmsive "> A kev 
to the answer to this can perhaps bo found in the 
many questions which follow each chapter These 
are a striking feature of a striking book Those 
who can answer them will need a sound knowlcxlge 
of the facts and principles of chemistry and a 
considerable facility in applying this knowledge to 
now situations Stimulating in their originality, 
these questions represent a noteworthy attempt 
to produce a conscious transfer of framing whereby 
the pupil will be made to realize that there is 
chemistry outside the test-tube and outside the 
laboratory 

While Messrs Lauwervs’ and Ellison’s book is 
intended to be used m conjunction with othcT 
texts, the remaining three here reviewed cover the 
whole range of general scuence They thus give 
a clearer indication of the scope which supporters 
of that subject— if it can bo called a ‘subjoc-t’ — 
consider desirable Clearly, there is a much wider 
measure of common agreement than is often 
supposed All three books maintain some form 
of subject division, though sometimc's chapters on 
different subjects follow each other In all oases, 
physics, chemistry and biology are the staple 
ingredients of the diet In all cases, too, the 
application of scientific knowledge to everyday 
activities IS made clear and the social importance 
of science is stressed Lastly, while generalities 
are by no means ignored, formal theoretical work 
plays a much smaller part than has hitherto been 
thought necessary 

(2) Dr Parsons chvides his work into three 
parts • physics, chemistry and biology To some 
extent, his book is an abridged version of his well- 
known “Everyday Science”. The biological 
sections, however, are almost entirely new and 
they contam an excellent chapter on the human 
body m health and disease. The material is up 
to date, and a great number of applications are 
described and explained Some attention » paid 
to meteorology and to simple mineralogy — ^these 
are welcome features The biological sections, as 
is now usual, are arranged functionally 

(3) Miss Joslin in her book starts with the 
earth and the solar system Though the 


astronomical section is not extensive, it will be 
welcomed by children, who almost always find 
tins subject fascinating and exciting She goes on 
to consider simple mechames, physics ancl chem- 
istry The last third of her book is devoted to 
biology, including a chapter on hygiene and the 
human bcxly An interesting aspect of Miss Joslin’s 
book IS tho attention sho pays to domestic 
apphames Possibly this may prove to be the 
best avenue through which girls m.iy jirofitably 
approai'h tho pnnc'Hilos and generahzalions of 
sc lent c 

Tioth of the two foregoing books are attractively 
written and .nre obviously tho work of expenoncod 
teachers Miss Joslin has indudod nearly a 
hundred cxiiorimonts to bo jierfomied by the pupils, 
and teadiers will be hclfieii by tlx dear directions 
whidi she gi\es Is evert heless, two im|K)rtant 
difheulties remain the material m both books 
IS all of about the same order of difficulty, and 
the various suhjec ts are rather separated Teachers 
will have to use* those books rather freely, but this 
is probably what tho authors mteiided 

(4) Mr Field’s book covers tho first year only 
of a genend scionce course, clearly planned on 
concentric lines His arrangement is mtorcsting 
and many of hi.s ideas are novel Ho jiays miuh 
attention to tho sod and uses these studies in a 
very profitable manner The most interesting part 
oi his book is that m which ho deals with biology — 
the animals of t ho soil, for example Here ho treats 
ot garden slugs, wirewonna, centipodos, tiger- 
moths, aphis, greenfly, and he adds an excellent 
chapter on the cultivation of the runner-bean In 
fact, most of tho biological work ho suggests could 
be done in a suburban back-garden This is a 
toaturo which will Ijc found very useful by muny 
teachers Furthermore, Mr Field has graded his 
work well, he gives considerable help to the teacher, 
and his stylo is simple and direct 

All these four books illustrate the groat advance 
which has taken place m the prcxluction of text- 
books for schools dunng the last ton years • they 
are illustrated by numerous photographs , ex- 
planations of simple apphcations and of famihar 
things abound , the style of presentation is lively, 
vigorous and direct Above all, science is made to 
appear attractive, and the interests and needs of 
the pupils receive full consideration It is clear 
that teachers of science are begmnmg to find their 
inspiration in tho everyday world rather than in 
the somewhat rarefied atmosphere of specialist 
courses Further progress, however, is still desir- 
able Much more, for example, might be done to 
assist children to transfer scientific modes of 
thought to ordinary life and to relate the 
school work more closely to the social back- 
ground 
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The Birds of Kenya Colony and the Uganda 
Protectorate 

By Sir Frederick John Jackson, K 0 M Q , C B Com- 
pleted and Edited by W L Sclater Vol 1 Stru- 
thionidao to Psittocidae Pp. lii-|-842 HO platos. 
Vol. 2 Coraciidoo to Sylviidao. Pp viii f 646-1 134 
Vol 3 Hinindmidae to Emberizidao Pp viii 1 
1 137-1692 -f 6 plates. (London Gumoy and Jack- 
son, 1938.) 90« net 

T O the making of bird books there is no end, and 
out of the vast bird fauna of Africa there comes 
continually something now For more than thirty 
years. Sir Frederick Jackson served his country in 
East Africa, ending as Governor of Uganda, and all 
his leisure was spent on safari, mostly in the happy 
study of tlio birds He planned a great book, but 
loft it unfinished. It has now been completed with 
the utmost care and skill by Mr W L Sclater, and, 
beautifully illustrated by Mr Lodge and Mr. Grim- 
wald, it takes its place beside the works of Reiohenow, 
Shelley, Sclater and Bannerman 
In a graceful preface. Lady Jackson tells how her 
husband on his first arrival m East Africa waa cheered 
by the call of a curlew and gladdened by the familiar 
sight of sandpijiera, oyster-catchers and ringed 
plovers. It 18 indeed wonderful to find true ewallowH, 
kestrels, nightjars and many another homely bird, 
not to speak of tho all but world -wide osprey and 
bam owl, all at home in tho same land with trogons, 
barbets, plamtain-eaters, gumoa-fowl and the endless 
host of foreign fowl besides. The book is packed 
full of field notes, straight from the diary of a true 
field-naturalist. An admirablo example is Sir 
Frederick’s account of the groat fish eagle (C. vocifer), 
the home of which is on Lake Victoria, and which 
ranges from the ocean to the Belgian Ckingo. How its 
mode of fishing differs from the osprey’s is beautifully 
explained ; and tho zoologist will be interested to 
know how it catches perch, catfish and an occasional 
lungfish (or ProtopUrut), but loaves the last uneaten I 
The hammerhead (Scopus), the ground horabill and 
several of tho sunbirds are a few more among the 
countless examples of Sir Frederick’s powers of 
observation and description The book is a fine 
memorial to a modest a useful life. 


Outlme of Historical Geology 

By Dr. A K Wells. Pp. xiv-|-263 (London George 

Allen and Unwin, Ltd , 1938.) 128 M net 

D r. WELLS’S new book, although essentially a 
text-book of stratigraphy, is something more 
than a formal descriptive catalogue of the 
various divisions and subdivisions of the geological 
oolumn. It 18 an excellent general account of Bntish 
stratigraphy, pleasantly written m the form of a 
oontmuous narrative, and very fully illustrated by 
Ime drawings, many of which have been specially 
prepared. 

Tho book is expressly mtended for beginners m 
geology, either undergraduates about to oommenoe a 
course m this subject, or general readers who wish to 
acquire a knowle^ of geology for cultural reasons. 
The author’s experience as a lecturer u sufiQoient 


guarantee that the text is suitable for the first class 
of reader, but it is rather doubtful whether the needs 
of general readers with absolutely no previous know- 
ledge of tho subject are adequately mot 

Such readers would surely be curious about the 
various geological processes that have operated m past 
ages to produce the rocks that now form the earth’s 
crust This branch of historical geology is, however, 
rather summarily dismissed m the short mtroductory 
chapter (further references to geological processes are. 
It IS tnio, made in the text, en passant) A more 
complete account of these processes seems desirable 
in order that uninformed readers may fully 
appreciate the details of stratigraphy, with 

which ‘historical geology’ is largely concerned Again, 
although technical terms have been avoided wherever 
possible, a general reader would probably appreciate 
a glossary m explanation of some that are used 
Apart from beginners, specialists in other branches 
of geology will find this work provides an excellent 
refresher course m stratigraphy, and it should be 
appreciated by a wide circle of readers. 

Comprehensive Index of the Publications of the 
American Association of Petroleum Geologists, 1917- 
1936 

By Daisy Winifred Heath Pp vi-f382 (Tulsa, 
Okla American Association of Potroleum Geo- 
logists , London Thomas Murby and Co , 1937 ) 
ISs fid net 

T he comprehensive mdox to tho first twenty 
volumes of the Bulletin 0 / the Atnenoan Assoo^a■ 
turn of Petroleum Geologists is a fitting tribute to the 
work achieved by tho Association during the first two 
decades of its existence In 1917, the production of 
jaotroleum in the Umted States amounted to approxi- 
mately 366 million barrels, whereas in 1936 it 
exceeded one billion barrels Tho first volume of the 
BuUehn, issued in 1917, contained 176 pages, whereas 
the twentieth volume contains 1868 pages This m 
itsell IS proof of tho efforts mode by the Association 
to further the search for oil and aid its soientifio 
development during those years. The value of tho 
work has been immeasurably enhanced by the com- 
pilation of an index, which facilitates reference to all 
publications of the Association durmg tho penod 
1917-30 

Numerical Problems m Advanced Physical Chemistry 
By J. H. Wolfenden Pp, xx-f227. (Oxford- 
Clarendon Press, 1938 ) 7s. fid net. 

M ost teachers of advanced physical chemistry 
will have felt a need of a collection of examples 
taken from modem publications on such subjects as 
photochemistry, dipole moments, activity 00- 
efiBcients, kmetios and molecular spectra. Mr. 
Wolfenden’s book oonteuns an adequate number of 
such exercises with answers and explanatory notes, 
although for the theory the reader is referred to text- 
books. The book is attractively produced and its 
price IS very moderate. It may be recommended as 
likely to prove very helpful both to teachers tmd 
to students. 
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Les Instruments de Musique de Madagascar 
Par Prof Curt SachH (Universit4 do Pans Iravaux 
et M6moirea de 1 Institut d Ethnologie, 28 ) Pp 
IX + 96 + 16 plates (Pans Institut d Ethnologie 

1038 ) 37 60 francs 

T his study of the muBK al uistrumonts of Mivdugus 
car by Prof hachs, the well known authorit> , 
fills a gap in the study of prumtive music , whuh in 
itself IB not a littlo n murkablo As the author pc Hits 
out, ethnographical museums and collections of 
musical instruments are singularly ill supplic d with 
specimens from this source The Mus<5o du liocadoio, 
however, or the Muse o de 1 Homme as it is now 
called, possoshts a collection of nearly two hundred 
examples Prof Sachs, accordingly has prepared a 
catalogue rnisonni of the collection and in onler to 
inako hiH study ns complete ns possiblo, has supple 
mented it with a description of typos to be found in 
other collections, or if not otherwise available, 
rtxordcd in the literature 
In view of the ethnic composition of the jKioplo of 
Madagascar in part African, in part of Malayan 
origin, and keepmg in mind its geographic al positic n 
which has made it from early tunos accessiblo to all 
the seafarmg {leoples who tinvcrsed the Indian 
Ocean, it is not surprising to find that the musical 
instruments are of a varied character and mixed 
origin African, Malayan, Indonesian, Arab and 
European Nor is it safe to mfor that when an 
instniment has been traced to its place of origin, it 
has reached Madagascar direct It may have come 
for example by way of India Hence it will bo seen 
that the task which Prof boclis has sot himself of 
coiutnicting a chronology is by no moans simple 
One very mtorosting pomt which emerges is connexion 
with the instruments from Malaya The absence of 
the Javanese gong and other boll like Indonesian 
types leads to the conclusion that the Malayan instrii 
ments cannot have been introduced in the island later 
than the beginnmg of the Christian era 

Elementary Mathemaucs for Electrical Engmeers 
By Sir Ambrose Fleming Pp 110 (London George 
Newnes, Ltd , 1938 ) 6* net 

T his handbook of mathematics is designed to 
provide the engmeering student with just those 
practical parts of tho subject which are of the greatest 
importance to him The subject matter, arrsuiged m 
ton sections, ranges from simple to differential 
equations , from the elements of trigonometry to 
hyperbolic functions and from piano co ordinate 
geometry to vector algebra and harmonic analysis 
There is a commendable contmuity m tho treatment 
of such a variety of topics, tho connootmg link being 
naturally the calculus, which is the foimdotion of 
ongmeenng calculations 

The section on quadratic equations may prove 
somewhat confusing as an x is missing m several 
places on p 16, and in the following paragraph, tho 
condition for one real root is oxplamed after tho 
existence of two roots has been well illustrated 
There are few exercises for the student, but many 
of the basic prmoiples are well apphed to some 


intorobting and really practical problems Some 
useful tables are given at tho end by tho use of which 
numerical calculations may be locibtated The 
onginoormg student should find this a very useful 
book, in hjiite of its brevity, and if ho makes himsolf 
thoroughly acquainted with its contents, he will be 
able os tho author bojies, to continue his mathe 
raatical studios from more advanced works on 
mathematics 

The League from Year to Year (1937) 

Pp 24(1 ((,oiiova Information Soetion, League of 
Nations, London (,ojrgo Allen and Unwm, Ltd , 
1918) 1« 

U NDPB tho titlo I ho Looguo fiom Yoar to Year 
(1937) tho Information Section of the League 
of Nations Secretariat has issued its amiual survey 
of tho Teagues activities in 1937 Thm volume of 
2t() pages gives a < lear and concise review of all tho 
main activities of tho year m sufficient detail to 
omjihasiro the v aluo and sigiuhc4inco of tho technical 
CO operation which is lioing maintamcxl in spite of tho 
doton iration in the international political situation 
Sc lentific workers should fmd in the volume much 
mat( rial to facilitate the study of technical q lestions 
in wliK h thoy are specially mterestod The chapter 
on cominiinK ations and transit, for example, lofors 
to lution taken in relation to oil pollution at sea 
and m regard to road transport A separate chapter 
IS devoted to nutrition, while the chapters on the 
Health Organization and on intellectual co operation 
indicate very 0 arly tho significant contribution to 
human welfare that is being made m those fields 
Other chapters deal with mandates, the Permanent 
Court of International Justue economic and hnancial 
work, tho protection of minorities, opium, social 
questions etc a detailed chronologi(»l table of the 
chief events of the year so far as the League is con 
cemed is also included 

Commonwealth Bureau of Census and Statistics, 
Canberra 

Official Year Book of the Commonwealth of Australia 
No 3(», 1937 I'reparod b> Dr Riland Wilson Pp 
xxxii + l(»21 (CanLi ra tKivomment Printer, 
1938 ) 6« 

T he Commonwealth Year Book is always most 
informative It oontnvea, mainly through the 
modium of statistics, to give a view of Austraban 
life as a whole It would be difficult to find any 
important asjioct of Aiistra'ian activity that is 
omitted from its pages, and whore considerations of 
space demand curtailment of treatment, full reference 
IS given to relevant pubboations In many aspects 
also the statistics are all the more useful smoe com 
jiarable statistics are given for other States 
The book contains a number of maps, moludmg an 
average annual rainfall map, an air route map, a 
railway map imd a map of artesian basins The 
number of artesian and subaitesian bores increases 
only slowly, but on the other band the area irrigated 
by surface water has grown m several States As 
usual, a long list of books on Australia appears 
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Ice 

By the late Dr A E H Tutton, F R S 


'"pHL subject of bir WiUiam Braggs Jnday 
evening discourse at the Itoyal institution 
on March 18 last is oiu which is of deep interest 
from a n markable variety of points of view 


among them that of the crystal lographer the 
physicist the geologist the obmber the ski runner 
the plumber the food purveyor and distributor 
and even the very housewife herself Moreover it 
18 one which has proved of unusual difficulty 
although it concerns natural phenomena of the 
most familiar kmd and one of the most abundant 
substances m Nature Indeed we never seem to 
get a thorough and complete understanding con 
ceming the extraordmary nature and unusual 
properties of ice although they have been in 
vestigated and discussed for ages Only quite 
recently an Association for the Study of Snow 
and Ice has been formed in Great Britain now 
numberuig about eighty members the nucleus 


being the British members of the International 
Commission of Ice and bnow which deals with the 
survey of glaciers and the prevention of catas 
trophes due to them One of the latest discussions 
at the L mdon mtotmg ol the Association 
concerned Ihe Structure of Flow of 
Clacior Ice 

One property of ico its crystal form 
and structure in I i speciallv the system 
of symmetry to which it I clongs has 
h wivtr now ifter long discussion been 
settled a satisf ictory conclusion mainly 
derivcel trom the X ray nalysis of ice 
erystals which wt owe largely to Sir 
William Brigg himself lor ice is now 
definitely kn iwn to crystallize in the 
hexagonal system an 1 in the holohodral 
1 IKS exhibiting the full symmetry of that 
system the dihexagonal bipyramidal A 
whimsical yet very beuitifnl illustration 
of this fact IS afforded by one of the ex 
juisito photographs of snow flakes taken 
m a severe winter on the other side of 
the Atlantu by Mr Wilson Bentley one 
of the four thousind whieh we owe to 
his genius no two cf which are alike 
while all exhibit the same symmetry b or 
this particular snow flake of the plate 
like rather than the feathery star like 
kmd resembles almost ridiculously closely 
a grandtather clock face m its case with 
twelve markings \ory like Roman num 
erals in exactly the positions of the 
twelve hours Ihese twelve markmgs 
correspond to the dihexagonal character 
of the crystal for if the symmetry hod 
been merely trigonal as so long sup 
posed one would have expected the markmgs to 
have been only six corresponding to ditngonal 
symmetry 

The crystallographic facts now definitely known 
regarding ice crystals due to the work of Dennison 
Sir William Bragg and Prof Barnes may very 
bnefly be stated The space group is DJ corre 
sponding to the class already mentioned There 
are four molecules of water in the umt cell of the 
structure the dimensions of which are o = 4 53 A 
c = 7 41 A The ratio of the axes is c o = 1 634 
This structure remains unchanged for all tempera 
tures between 0° C and — 183“ C The density 
of the crystals is 0 9168 and their cubical oxpan 
Sion coefficient is 0 00016 
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Sir William now regards tho ice crystal as a cell in the case of Til Mciarlan appears to have 
set of parallel sheets of puckered hexagons as lound piessuros up to 210 ) atmospheres adequate 
shown m the photograph of a model reproduced for tho production of these two new forms of solid 
m the upper part ot hig 1 the observer being water Hegnesthespace groupofllas F'— ^ 222 
supposed to be looking along the optic (hexagonal) an 1 the cell dimi nsions a 7 80 A 6 — 4 50A 

axis perpendicularly to tho basal plane The sheets an 1 c 5 50 A and for 111 tho space group 

are connected by links perpendicular to them The If, mi ml the dinunsions a 10 20 \ 

balls m the photograph (and model) are suppose 1 b ) 87 A and c 7 17 A 

to be oxygen atoms tor as hydrogen has so little Iho slip or gli le pi me of jeo made known m 

effect on X rays owing to its extreme 
lightness the position ft thi hydr gin 
atoms IS even yet not quite cert nn 
although there is greit probibility th it 
they lie between tho oxygen iloms 
altenmtily with them in siuh a inaniur 
as causes tho hydrogfn atoms to be 
double m number to the oxygens Iho 
second photograph m the lower half of 
lig 1 was takfn at right anghs to flu 
upper one showing tuo sheets the 
observer looking ilong the basal plint 
hach oxygen atom lies at the centre of \ 
tetrahcflron ot which the four corners ire 
occupied by other oxygen atoms Ihi 
distamo between adjacent oxygen ate ms 
18 2 74 angstrom units whotlur m the 
same sheet or two neighbouring sheets 

Sir William directs attention to 
some singular fxperiinents in 103(1 by 
Mciarlan as to tho ctFeet ot pressure on 
tho strueturc from which it w nild 
appear that under high pressures ice 
changes its structure somewhat forming 
in succession two diflfennt forms II and 
III and two other photogriphs were 
shown m the le( turc reproduced in h ig 2 
of form II While the sheets rcmaui much 
the same they are brought nearer to 
gether by the pressure as shown in tho 
lower half of Iig 2 In foim III the 
sheets also give way 

lamman in 1010 first observed this 
remarkable fact and showed that the 
forms II anil III are solids at the low tern 1891 by the work of McCoimell of Cambridge a 
perature of liquid air by actually removing frequent visitor to Davos for health reasons and 
them from the steel high pressure cylinder fully confirmed by all recent work to be parallel 
after releasing the pressure The new solids to the basal plane is due to the readiness with 
rapidly changed mto ice with a large increase which the sheets of hexagons although puckered 
of volume at the ordinary atmospheric pressure can glide over one another Moreover water 
Bndgman m 1912 confirmed Tamman s facts froc/mg in an open pond or vessel crystallizes as 
usmg pressures up to ten thousand kilograms pei a plate parallel to the basal plane Hence 
square centimetre MoFarlan has taken the matter McConnell m order to test the plasticity of single 
further by obtainmg X ray analyses of these two ice crystals cut some bars of ice from single 
forms II and III at the low temperature of crystals from a frozen lake surface the bars being 
- 166° C and concludes that they are polymers several mches long and an mch or so wide and 
of loe, havmg eight molecules of water to a side deep Each was supported m turn near its two 
centred orthorhombic cell m the case of II and ends and a weight was suspended by a loop from 
sixteen molecules to a body centred orthorhombic its middle When the bar had been out with its 
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length parallel to Iho basal plane and the water 
surface, and was arranged on the supports with 
its upper surface also horizontal, parallel to that 
same plane, a little bending occurred when the 
weight was placed in position , but it was only 
elastic bending, and the original position was 
restored on removal of the weight If the bar 
were turned over on its other side, with the basal 
plane now vertical, practically no bending at all 
occurred on adding the weight But if the bar 
had been cut from a very thick plate of pond ice, 
so that its length could bo made to be perpendicular 
to the basal plane, then on adding the weight the 
bar sagged continuously in the middle, taking a 
V-shape with a more and more acute angle, owing 
to the glide plane having full freedom of action, 
the sheets of hexagons readily gliding past each 
other The deformation was, moreover, permanent 
to almost the complete extent Indeed it seemed 
at first as if this newly discovered property of the 
glide plane might afford a better explanation of the 



Fig 't 


movement of glaciers than regelation For a 
glacier is a conglomerate of single crystal grains, 
closely fittmg together, with irregular bounding 
surfaces instead of crystal facets 

Evtn this was not the only additional factor 
required to supplement the madequate regelation 
prmciple of Faraday (the freezing together of 
freely floatmg pieces of ice on contact) and Thomson 
and Tyndall (the liquefaction under pressure and 
re-freezmg on removal of the pressure) For the 
crystal grains are usually promiscuously orientated, 
neutralizing each other’s glide-plane movements. 
But subsequent researches ^owed that the 
irregular bounding surfaces are in reality liquid 
films, the pressure occurrmg from tune to time 
durmg the glacier’s movement down its unevenly m- 
clined bed bemg most effective at these boundaries 
Hence, molecular transpiration across them occurs, 
the crystal grams growing in size as the glacier 
descends, so materially mdeed that while it is micro- 
scopic m the upper reaches, the ‘fim’, it may be os 
^reat as a yard or more at the snout of the glacier. 

Of course Sir William emphasized the fact that 
the liquefaction of ice by pressure is rendered 


possible by the very open structure of ice, as 
revealed by X-rays, which also accounts for the 
abnormal expansion (mstead of contraction) of 
water on freezmg I would like to add that it is 
even yet rarely appreciated how immense is this 
volume change which occurs on the freezing of 
water, compared with the thermal expansion of 
either ice or water That of ice has already been 
mentioned (0 OOOifi), and that of water is not far 
different , between 7° and 8° (I it is 0 OOOOfiS, 
between 10° and 11° it is 0 000091, and between 
19° and 20° it is 0 00021, the average coefficient 
between 10° and 20° and also the aclual co 
efficient at 15° bemg exactly 0 00016 For the 
interesting interval between the maximum density 
at 4° (or more accurately 3 945° (! ) and 0° (without 
freezing) the total expansion of the water is only 
one ten-thousandth of its bulk But when freezing 
occurs there is a sudden expansive leap of nearly 
one-tenth of the whole volume of water frozen 
The ‘water-flowers’ (Tyndall’s ‘ice flowers’) or 
negative icc-crystals, produced in a slab of lake- 
ice by passing through it the hot rays from an 
electric lantern, are particularly mteresting as 
illustratmg the foregomg fact most elegantly, for 
they always exhibit a vacuole about their centre, 
of about onc-mnth of the water content in the 
whole star-like cavity. Sir William exhibited a film 
which had been taken at the Royal Institution of 
this phenomenon, and Fig 3 reproduces one of the 
beat of these six-rayed ‘flowers' shown by the film. 

At the recent meeting of the Snow and Ice 
Association already mentioned. Dr C H Desch 
emphasized the necessity of distinguishing between 
plastic and viscous flow He pomted out that the 
former means an immediate yield under constant 
stress, and quoted Ruskin’s example of butter 
(plastic) and honey (viscous), as an excellent 
illustration of the difference He also showed that 
no formula can be found for the flow of glacier ice 
because flow is here compbeated by recrystalliza- 
tion He also propounded the question as to 
whether, m the production of a crack in ice leading 
to the formation of a crevasse, the fracture 
occurred between the crystals or along the basal 
planes (ghde planes) within the crystals In this 
connexion, I well remember bemg present at the 
startling event of the birth of a crevasse It 
occurred during a crossmg of the Alphubeljoch 
from Saas-Fee to Zermatt, m company with 
Alessandro Corsi of Macugnaga. Suddenly there 
was an explosion like a rifle shot fired at one’s 
feet, at which both of us leapt forwards (the rope 
being taut between us) On recovering our 
equanimity and looking down at the glacier 
siuface, which at that spot had been unusually 
free from crevasses, we perceived a thin sinuous 
line of crack extending as far as we could see on 
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each Bide of ub, which obvioiiBly, before our eyes, 
opened more and more, until aB we loft to resume 
our climb this now orevasse had widened to more 
than a couple of inches 

The chau-man of the Association, Mr (ierald 
Seligman, quoted recent work indicating that the 
mdividual crystal was the unit of glacier move- 
ment, and that the slightest differential movement 
of the crystal grams might well bo one of the 
prmcipal causes of glacier movement Tt is to bo 
hoped, and mdeed expected, that confirmation or 
otherwise of this view, and the answer to Dr 
Deseh’s (juestion, may be forthcoming from the 
investigations now proceeding at the Jungfraiijoeh 
by Mr Seligman and his collaborators 


In conclusion, it appears to me that practically 
every seriously suggested cause lor the movement 
of glaciers that has ever been put forward does 
operate, each playing its part when the conditions 
are favourable to its operation, and several of 
them usually acting simultaneously This opmion 
IS not merely the result of an attempt to digest all 
the voluminous reiords of practical scientific work 
on glaciers, but of personal study commenced so 
long ago as the year 18!)1, materially assisted by 
careful examination of nearly two thousand 
photograph.s ot ice and snow formations on glaciers 
and mountains, taken bv mo personally during 
more than thirty seasons spent in the Alps, besides 
visits to the Itocky Mountains .ind the Himalayas 


Cambridge Meeting of the British Association 

General Arrangements 


^l''HE Sectional programmes for the Cambridge 
mectmg of the British Association wore out- 
lined m Naturk of July 16 , it remains to add 
some general remarks to the notice which appeared 
in these columns when the prelimmary programme 
was issued last April 

The attendance promises to bo largo it should 
well exceed the average figure (which, smee, but 
excluding, the centenary nieetmg m 1031, is 2,274), 
and this despite the unusually early, and to some 
members rather disconcerting, date of the iiieclmg, 
August 17-24 This was inevitable, m order to 
meet the convenience of the colleges which are so 
generously offermg their accommodation to visitors 
Those who remember the last Cambridge meeting, 
m 1904, may recall that it fell on exactly the same 
dates, for the same reason Nevertheless, the 
attendance then was 2,789, a very high figure for 
those days, but one which the present officers (and 
especially the Glenoral Treasurer) would very 
gladly see surpassed this year It may well be, 
however, that the mdulgence of late-comers will 
have to be sought if there bo not room for them 
all to hear Lord Rayleigh’s presidential address on 
August 17 The same drawback supervened m 
1904, when many were unavoidably excluded fsom 
the Com Exchange m which Mr Arthur (after- 
wards Lord) Balfour as president inaugurated the 
meeting. On the present occasion the address will 
be given m the Regal Cmema There is more room 
there than m the Com Exchange (and certainly 
those present will listen in conditions of greater 
comfort) ; but there may not be enough for all 
members. It has therefore been decided to 
number and reserve all seats and to issue tickets 


c<irly next month to members according to priority 
of their intimation to bo present , any who receive 
tickets hut who <lo not intend to use them will be 
besought to return them at once m order that 
they may be made available for other members 
Consideration is being given to the desirability of 
rclaymg the address to another hall, a facility not 
available to the harassed officers in 1904 

The general arrangements are noarmg comple- 
tion, and an ample list of excursions and visits 
has already been issued to those who have mtimated 
intention to attend The full programme and time- 
table, together with the specially compiled scient ifio 
survey of tho Cambridge districl, will be sent 
out as usual some ten days m advance of tho 
moetmg 

In recent years, tho Association has attempted 
to meet a widespread demand for more specific 
attention to the direct relations between science 
and its lieiring upon the life of the community, 
by the simple method of ludicatmg in the pro- 
gramme all communications which liear specifically 
on this question There will, however, be presented 
to the Council and the General Committee impor- 
tant proposals to place tho study and presentation 
of this aspect of tho advancement of science m a 
more clearly defined position withm the Associa- 
tion Tt will be recommended that a Division for 
tho social and mtemational relations of science be 
established — the Council havmg already approved 
this step m prmciple, and has appointed a com- 
mittee to consider and report upon the method 
of workmg the new Division The inclusion of 
international relations is made with the more 
oonfidenoe because the intorest of the Amenoan 
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Association for the Advancement of Science m 
these questions is well known and a representative 
delegation from that body is ( xpei tod at Cambridge 
to confer with the officers of the British Association 
upon the ways and means of closer co operation 
Iho report of the coinimttoe will be circulated early 
in August to all inoinbcrs of the (.itcneril Committee 
known to intend to be present at the meeting 
Ihe same committei of the ( ouncil was chxrged 
with a review of the methods of publication at 
present practised by the Assoc iition the prmtipal 
medium be mg the anniiil report which inaiiv 
people have long regarded is a graveyard of 
seientihc c ominunications the relegilion of which 
thereto not iiifrc picntly appears to bo something 
less than they deserve A fir reaching proposal 
will be put forw ird in this c onnoxion 

It will be apparent from previous innouncements 
that the scientihc programme will bo full of worthy 
subjects and one not previously mentioned calls 
for notice here 1 he visit of the scientihc dclcgat ion 
to India last wmter was so notable an episode that 
it has been felt to c ill for due recognition at 
( ambridge and it is hoped to hold a special 
meeting withSir James Joans the jubilee president 
of the Indian Science Congress Association in the 
chair at which some of the delegates will give 
their impressions of the tour Also an exhibition 
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of photographs taken by delegates will bo dis 
played m the reception room the party was 
fortunate m mcludmg i number of very skilful 
amateur photographers Another unaccustomed 
exhibition will be th it of pamtings and drawings 
by members of the Association some of whom are 
already well known as artists m their hours of 
relaxation though hitherto there has been too 
little opportunity to ippreciate their work 

Tn certain directions therefore tho Cambridge 
meeting 111 ly be expected to acid materially to the 
history of tho Association In one other it will 
assuredly clo so b or tho first time a sherry pirty 
finds phee m the official progrimme It will be 
given in Fmmanuel College by the M lyor ind 
Mayoi ess of C imbndge a very welcome innovation 
Among other social functions will lie i reception 
by tho University m the Siiute House and Old 
{Schools cm Thursday evening August 18 Ihere 
will be informal convers iriones in Trinity College 
on knelay evening August 10 and m St Johns 
College on Monel ly evening August 22 Garden 
parties will be held m Downing ( ollcgo and Sidney 
Sussex College on knday afternoon August 10 
and in Christ s College and Queens College on 
Monday attcriioon August 22 

kill! details of the social functions will be pub 
lishcd in tho programme and tunc t iblc 


The Piltdown Man Discovery 

Unveiling of a Monolith Memorial 


O N July 23 Sir Arthur Keith unveiled a 
monolith mcmonal which has been placed 
111 tho grounds of fiarkham Manor Piltdown 
Sussex to mark the spot where the late Mr 
( harloH Dawson found the fossil skull of Piltdown 
Man (Eoanthropua dawsom) Ho paid a tribute to 
Mr Dawson whose important work as an amateur 
deserved our gratitude and remembrance He 
remarked that the Piltdown skull is so different 
from any other human skull previously discovered 
that tho divergent opmions expressed by those 
who have attempted to mterpret it are not sur 
prismg In 1912 1913 when the fossil was found 
much less was known of early man than is known 
at present If a similarly novel discovery were 
made now there would be closer agreement 
among those who studied it Sir Arthur is more 
impressed at present with tho simian characters of 
the skull and bram cast as well as those of the 


lower jaw than ho was when ho originally ex 
ammed the fossil 

After tho unveilmg Sir Arthur Smith Woodward 
gave some remmiscences of his collaboration with 
Mr Dawson at Piltdown and he added that the 
first subscription towards the memorial was 
received from the late Prof Henry Fairfield 
Osborn of New York Brigadier General E G 
Godfrey laussett chairman of Council of the 
Sussex Archeeological Society spoke of the 
generosity of landowners to archoeologists and 
expressed thanks to Mr D Kerr of Barkham 
Manor Tho memorial was designed by Mr 
Percival Bndgman of Lewes and is made of 
durable Carboniferous sandstone from Yorkshire 

The followmg is the substance of Sir Arthur 
Keith a speech 

Mr Charles Dawson — solicitor and antiquarian — 
has been m his grave these twenty two years , ho 



No 3587 July 30, 1938 


NATURK 


197 


died in 1916 at tho ago of fifty two but tho discoverj 
he made on the spot wlare we art now aastmbicd, 
the fossil remains of the earliest Fngbshman known 
to 118, goes on growing in magnitude and in imptir 
tance Tho fossil bones ho gathcretl hero from a heap 
of road metal by tho wayside tho private way 
leading to Barkham Manor — gave ns the <nt ranee to 
a long past world of Imnianity sueh a world as hud 
never been dnaint of by anjono in 1 ngland or in 
any other land 

I hn\ o in my hand a guide book to Siisst x published 
in 1011 It was wTitti n by my leami d frii nd the 
lat( Mr A B llojs Monti itff Ht asHiiitd his 

rcatltrs that thi eat best inhabitants of Siissi x wtn 
the Celtic tribes whoso camps can still bo tract d on 
the Downs Whtn these woids win bung written 
by Mr Mont ruff Mr Dawson was asstmbliiig 
(vidcnte that carried tho history of man in Siisst x 
back to a remote period — one to which gtologists 
assign a duration of half a million of jears — oi 
pel Imps twice that amount Ihis discovery was not 
stnt to Mr Dawson by tlie fiikle goddess chanie 
it came to him hecaiist knowledge knew how to iisi 
its opportunities The Weald was then alive with 
antiqiianes searching for tho handiwork of ancient 
man Mi Dawson had his own beat, and searching 
for implemi nts in that beat ho met with the fossil 
remains of a makoi of the older stone implements 
The greater tho novelty of a discovery the men 
it departs from ascertain! d knowledge tho gnutir 
IS tho dithculty of getting it into its right persp ctive 
and tho longer is tho time needed to riwoli that < nd 
Moie than riiimty yeais ago an exciseman named 
Boucher de Perthes found worked stono implements 
in ancient deposits in tho Sommo Valley , it took 
seventy jears to prove that what was tiiio of tho 
ancient depisits of tin Somim* Valley is npatid in 
every great river valley of the Old Woilcl In 1867 
when Neanderthal man was discovered, diverse 
explanations were given to account for the brutality 
of his structure , it took half a century of exploration 
to place him m his proper place m history Hei 
proved to be a representative of tho Europeans of a 
remote period the period which saw tho onse t of 
the last glaciation of EiirojK 

The fossil remains found at Piltclown by Mr 
Dawson set students of mans evolution tho most 
difficult task that has confronted them hitherto In 
his characterization, Pdtdown man was quite unlike 
any fossil type known to us Sir Arthur Smith 
Woodward was impressed by his simian similarities , 
I, on the other hand, was impressed by those features 
which, as I thought then, were eminently human and 
modem Honcai arose those discrepancies between 
us — discrepancies of a quarter of a century ago 
Since then, much has happened Discoveries aro 
being made which help to throw Piltdown man into 
his proper place in tho crowdeil throng of ovolvmg 
human forms We now know that when the Pilt 
down type was being evolved m England — or at the 
western end of the Old World — a totally different 
type had come mto being m tho Eastern lands of the 
Old World The Eastern types had low receding 
foreheads, modelled as m the gorilla and chimpanzee 


The Westiin or Piltdown type diffi rod , it had a 
nlativcly upright and high fiiehcad, modelled not 
on goiilla lines but lafhcr on those of the oraiig 
Wliik the Eastern forms retained in their shape of 
lieail tho low sijiiat type of the thmipanzoo and 
goiilla tho Wistirn or Piltdown type tended to 
assume tho highi r vault! il «k ill seen in modem rac! s 
I hen IS no di nying that in many of his features 
Piltilowii man foil shadowed some of the structural 
inodificatims wo find in moih rn racts of mankind 
Sir Arthur Sniitli Woodward I know, will agree 
with mi us to how Piltdown man i ami by such 
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features ho came by them mdepondontly for dis 
ooverios of recent years have provoil that diverse 
races of mankind have imilergone tho same structural 
change quite independently of each other And 
there is also no donymg that through all his known 
parts there runs a simian vein in Piltdown man, in 
his skull and bram as well ns in his mandible 

bo long as man is interested in his long past 
history, m the vicissitudes which our early fore- 
mnners passed through, and tho varying fate which 
overtook them, tho name of Charles Dawson is 
certain of remembrance We do well to link his 
name to this picturesque comer of Sussex — tho scene 
of his discovery I have now the honour of unvOiling 
this monolith dedicated to his mepoory 
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Obituary Notices 


Mr C F M Swynncrton, C M G 

T UI, retmt doalh of ( harlen Iranois 

bwyiuu rtoii, ti8 a rowult of an aeioplane accidt rit 
m langanyilca lirritory on Juno 8, liaa been a heavy 
losH to sriinco and OHfieoially to all who aro intereutud 
m the development of tiopical Afriia, and it w 
particularly deplorable m that it occurrod at a time 
when ho hod just been pltvced m a pomtion to apply 
on a much larger Hialo the sciintifio ecological 
methods that ho bod doviscd for the control of 
tsetse fhes 

bwynnerton was bom on December 3, 1877, m 
Lowestoft going to India later where bis father was 
senior chaplm to the Indian Anny, hw mother bemg 
the daughter of Major W H Massy, of Grantstown 
Hall, Tippornry He was educated at Lane mg College 
and wont out from there to Southern Rhodesia at the 
ago of nini toon years, where for many yoors ho was 
ingagod in farming m the Molsottor District, thtn 
generally kitown os Gazaland 
Being a very keen all round naturalist, Swynnerton 
soon turned his attention to the birds of that area, 
and during 1907 and 1908 he published a sorios of 
papers (260 pp ) m the Ibts recording his observations 
Owing largely to the fact that his form comprised a 
portion of ( hirinda Forest, a most mteresting piatch 
of residual tropical ram forest which was then quite 
unknowm botanical ly, ho soon took an interest in the 
plants of the district and sent home a large collection 
to the British Museum (Natural History) This was 
I vontiially worked out by various specialists, and an 
account of it was published ui tlie Journal of the 
Ltnnean Socirly m 1911 The collection contamed 
nearly 1,100 species, of which 190 were new to science , 
several of these were described by Swynnerton him 
self, mcluding two hno new mahogany trees 

Swrynnerton then became mtorosted m the problem 
of the Bignificanoe of form and colour in Nature, and 
as ho possessed to an unusual degree a capacity 
for precise and impartial observation, without any 
trace of that urifortunato urge to bolster up 
one’s own thconos or to smash those of other people, 
I suggested to him that he should undertake a really 
large scale experiment to test unpalatabihty in 
insects and the deductions based on it m the theory 
of mimicry Ho then began a long senes of expen 
menta lasting over five years in which very large 
numbers of insects of all kmds wore used, the butter 
flies alone totallmg more than 17,000 These expert 
ments wore made not only with captive animals, but 
also with wild birds, and wore the first scientifically 
precise mvestigations m this field, and served to 
show the unrehability of much of the eorher work 
and also of cntioisms based only on a few casual 
observations, or on the examination of the contents 
of birds’ stomachs The mass of evidence obtained 
was BO great that less than half of it has been pub 
lished (principally m J Lxnn Soo , Zool , 33, 203- 
386 , 1919), though he rejected his first five hundred 


experiments for fear that they had not been done 
critically enough He demonstrated that his birds 
when really hxmgry would eat almost anything, 
becoming increasingly discnmmative as the stomach 
filled, so that a graded senes of preferences could be 
compiled with considerable accuracy 

In 1918 a bn akdown m health necessitated 
Swynnerton getting away from the worries of farmmg, 
but with his chaiactermtic iintirmg energy he con 
sidered that a change of work was the best type of 
holiday At my suggostion he turned his critical 
mind to a study of tho tsetse problem, for which his 
intimate knowledge of the fauna, flora and geology 
of the country specially fitted him With the aseis 
tance of tho Mozambique Government he spent three 
montlis m analysmg the tsetse situation in the 
Mossurme District of Portuguese East Africa His 
coinpreheuHivo report (BuU Knt Research, 2, 316, 
1921) contained a number of original ideas, and threw 
an entirely new light on the ecological aspects of the 
complex tsetse problem It was here that he first 
recommended the use of controlled grass fires as on 
economical method for olimmating these flies, a 
suggestion the value of which has been amply de 
menstrated in parts of Tanganyika and southern 
Uganda, where the vegetation was suitable for it In 
1919, ho became the first game warden of Tanganyika, 
with instructions to study the relations between game 
and tsetses, and in 1921 he made a preliminary survey 
which showed that two thirds of the Territory was 
infested by these flies An outbreak of human 
trypanosomiasis, carried by Qlossina swynnertonx, m 
Mwanza district started him on the practioal work of 
controlling tho fly, and he inspired and organized the 
first volxmtary communal effort on a large scale by 
the nativee themselvos to stop the advance of the 
fly by well planned clearing of bush The successful 
results led to a great mcrease m this work, and a 
timely visit to the country by tho then Under 
Secretary of State for the Colomes, the Hon W 
Ormsby Gore (now Lord Harlech), led to ofiloial 
rooogmtion of the importance of his work, so that 
fimds were made available for its extension Never 
tholoes, moessant and unjustifiable difficulties were 
placed m his way by cntics of his methods, which 
nearly disheartened him, but thanks to his imflag ging 
persistence a special Department of Tsetse Research 
was established m 1929, and Swynnerton left the 
Game Department to become its first director 
Here Swynnerton soon collected around him a 
small band of first rate scientific workers and field 
officers, whom he trained and inspired by his own 
untiring energy and enthusiasm These men have 
carried on a precise and mtensive mvestigation of 
the ecology and habits of Olosstrta m all their complex 
aspects, and tho work aooomplished has been sum- 
manzod by Swynnerton m hw outstanding pubhoa- 
tion "Tho Tsetse Pbes of East Africa’’, which will 
long be the standard work on the subject 
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The results obtained are such that it can now bo 
said with some assurance that the recovery of largo 
areas of valuable land from the tsetse fly has become 
economically feasible imder the control of specially 
teamed men , and it is to lie hoped that the Dc part 
ment that Swynnerton built up will ho allowed to 
continue its separate existence and carry on tlio gnat 
work for Africa which ho initiated 

Guy a K Marshall 

Mr B D Burtt 

The tragic loss, through an aeroplane disaster 
of Ml C F M Swjnnerton, Direstor of the isetse 
Research Department and of Mr R D Built 
botanist to the Department robs East Africa at e no 
blow, both of a distinguished zoologist and admin 
istrator and of a field worker who ha 1 a more intimate 
knowledge of the vegetation ol Tanganyika and 
probably of Fast Tropical Africa os a whole than anv 
other living botanist The loss is the greater smeo 
nows had just be*en received tliat the woik of the 
Department was to be < xte iideel 

Bernard Burtt was the son of Dr A H Burtt e f 
York, who was himse If a botanist Young Burtt 
who was bom in 1902, was educaUel at tho Tiienels 
School Ackworth, and at Universit\ tollogo 
Aberystwyth, and came to Kew m 1923 Ho diet 
not shine m examinations but os an all round 
naturalist he was outstanding Although he held a 
temporary post in tho Kew Herhaiium his real 
mtereet was m tho open the living collections tho 
local insect fauna, and the bird hfo in Richmond 
Park Later he assisted his cousin. Dr J Burtt Davy, 
who was preparing the first volume of his Tlora 
of the Transvaal” Burtt’s opportunity camo when 
the tsetse fly campaign was organized Tho writer 
^vell remembers bwynnerton visiting the Herbarium 
m search of a botanist for Add work m Tanganyika 
Burtt’s services were pressed with every confidence 
He went out to East Africa m 1926 as District 
Reclamation Oflicer, an appointment m the Tsetse 
Reclamation branch of the Game Preservation 
Department Wlien that branch later became tho 
mdependent Department of Tsetse Research, ho 
bexsame the survey botanist for that Department 
Ho threw himself with all his enthusiasm mto the 
work, the mterrelationships of the fly, tho game and 
the vegetation, and it is doubtful which of tho 
three held tho greatest attraction, for one possessexl, 
as he was, of such intense biological mtorests and 
sporting instincts Though not the olflcial ecologist 
to the Survey ho became an ecologist m the widest 
sense At the same time ho always appreciated 
and fostered taxonomic studies, both botanical and 
entomological 

Burtt was an excellent collector TJlis herbarium 
material was usually suflloient for a five folil distnbu 
tion , a set each for Kew, the British Mufteum and 
the Imperial Forestry Institute, Oxford, a fourth 
and fifth set being retamed in Africa for Amani and 
for his own Department The collections as a whole 
were dealt with at Kew, though specialists at South 
Kensington mid Oxford helped m the identification 


of thoir respective groups Burtt s energies taxtsl 
tho Kew staff to its utmost, one of Ins last sendings 
1 onsistmg of thirty one cases His material was 
always good and often reproaontod little known or 
now species But though he collected many novelties 
they weie not his first interest He was concerned 
with the vegetation ns a whole tho component spocios 
and tho fly though ho was qiiuk to spot a beautiful 
niwsjieeiis as ho fondly termed th( m Tie did not 
care foi writing and published little When on leave, 
mountain exploration nlway s lind ii strong appeal , 
bo e< Hotted on Hanon,^ and tho Ngoro Ngoro crater 
and siirrouiKhrig in luntains besides the bettor known 
buininils an 1 he was piobably the only British 
botanist to climb and eollret on tlie dithi iilt ground 
of tho old < inter <f Mount Mem 

latterly Biiitt tiavolkd much by air, surveying 
tho vigotatnn and tho haunts of various spieies of 
tsetse fly In order to see more 1 1 tential Africa ho 
curtailed his last leave and trivv filed back to Tangan 
Vika liy ( ar with a fiii nd by way ot Nigeria, French 
(anifrofiis B Igian Congo Itun lorest, Kivu and 
Uganda and < f this ho has left a graphic account 
His love of fun kindheartodnoss and fondness of 
children wt n < valences of a most attrat tivo person 
ality Always abounding m ( norgy and good pints, 
lie was exactly the man for the post, and his loss will 
bo sovoroly f< It not only by botanical institutions in 
Biitain hut vfiy specially by thi Department of 
Tts tso Research As a correspondent in tho Territory 
writes I do not know how tho Department will 
fill hia place, for n >t only had he a iinKiuo knowledge 
of our country s flora but he had to an unusual 
ext( nt the gift of inthiising others ADC 

The above accounts of the loss which scionoe m 
general, and East Airs an science in particular, lias 
sustained m tho uiitimoly deaths of Mr Swynnorton 
and Mr Burtt, have como from two writers who are 
m a far bottc r position than I to appraise tho magni 
tude of that loss As one who has worked for the 
last thirteen years under the direction of the one 
and in. constant close association with tht other, I 
am glad of tlus opportunity to add a fow words about 
thorn m their capacities as loader and colleague 
Mr Swynnerton in additinr to displaying tho 
qualities which have been desenbed above, so treated 
his staff that they one and all looked to him more as 
guide, philosopher and friend than as to an official 
suponor , he was an inspiration to greater and ever 
greater efforts to aclueve the objects for which his 
Department was created, and his kindly appreoia 
tioH of all efforts, oven the smallest, mode each feel 
that his contribution formed a vital part of the 
general scheme He never asked from anyone more 
than he was prepared to perform himself, and his 
visits to lonely workers wore like an invigorating 
tome, diflioulties which had previously seemed m 
Huperable disappearing, for the tune at leeist, under 
his magio touch His work was inspired by a genume 
love for the Africans m whose ooimtry he spent so 
much of his life and his treatment of them was 
oharaoterised by a piatriarohal attitude m the best 
sense of that word 



200 

Mr SwynnoitonM qualities as a naturalist have 
been described nolissthanhe was Mr Hiirttalover 
of Nature and a born obHei\cr , the great qiiahtios 
of the latter in this rospoct, his delight in all such 
observations and tho enthusiasm vvhuh ho gavo to 
them, all combined to make him a comitanion whoso 
presence not only lightened many an arduous day 
iiiukr tho trying conditions of tho tropus, but also 
inf teased bo-\ond moasuie the profits gamed from 
such toils , to tmvil with him through tlie African 
forests u os an education < sfsioially in tho latter days 
as his own oxpenenro and knowledge grew His 
oogomesH to (o operate, his entire lack «)f solfaslmess, 
and tho kindly (nthiisiasm with winch he shared 
tho fruits of his observations and experiences, 
often won at Ili< txjsnso of siidi arduous 
endeavour os one of h sscr physical strength would 
hav( Iss n incapabli of i xi rting modo him tho most 
valuable of colloaguos and one who inspired all with 
whom lu (aim in contact with some mcasun of his 
own love of Nature This led frequently to thi ir 
stimulation to attempt similar observations on their 
own so that his work was often extended and 
eiirKliod beyond what ho could have achieved aloiu 
Ono wlio was ev i r impatient of red tape, ho found 
m hm chief, Mr bwyimerton, a sympathetic loader 
under whom his natural abilities could develop and 
flourish in a way which would have boon difficult 
under the more rigid and stereotyped conditions so 
otten asHOcia rd with Government seivitf 
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The deaths of those two leave gaps in their Depart 
inent which it will lie impiossible to fill entirely , their 
colleagues and friends suffer the bitter loss of two 
hoiirtoH of inspiration and infectious enthusiasm 
which wore a constant and quickening stunulus to 
them , the campaign agamst that plague of Africa— 
the tsetse fly- — end the study of East African ecology 
in goneial both so essintial to the proper develop 
ment of tho latent rtsounxis of that country aro the 
jMiorer by tho disappearance at one and the same 
timi of an ahU and inspiring loader, and of a gifted 
and indefatigablo worki r who both possessed in no 
Mnull dogiet the jxiwei to stimulate others to eon 
tribute to ili( subjects in which they wire tlicmselvts 
interested and which it was then mam object m life 
to fost( r W H Potts 


Wf ngnt to aiinounco tin following deaths 

1 icut ( olonci f H H Harold, OHh, director 
of Water Examination, Metropolitan Wiitci Boaid, 
on July 18 aged fifty thno years 

Miss A F Noilsoii li ( tun r m gi ology in tin 
Lnivirsity of Glasgow on July 8 

Mr F M Nelson, fonmrly president of the 
Qiickett Mil ro8( opical Club and of the Royal Miiro 
scojiical bocioty, an authority on microscopy and 
miiroscopo construction, on July 20, aged eighty 
seven ycois 
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News and Views 


Sir Gilbert Morgan, O B E , F R S 
SiK CiiiBiiiir Mobqan is retiring from the director 
ship of the thomical Lalsiratory Teddingtoii under 
the Deparfmi nt of Scientific and Industrial B» search 
and IS taking over a directoiship in another important 
field of woik He was appointt^ direc tor at Tedding 
ton in 1<)26 but bad held previously the professorship 
of applied chemistry at Finsbury Teilmical College 
the professorship of applied chemistry at the Royal 
( ollcge of Scienct , Ireland, the piofessorship of 
chemistry at the University of Binningham, as well 
os the jjost of assistant piofcssor of chemistry in the 
Royal ( ollego of Science, London At Toddington, 
ho was entrusted with the task of eroating something 
out of nothing and was successful in establishing an 
institution which lias become a valued national 
possession For this he received tho hononr of 
kmghthood m 1936 Before his administrative duties 
limited tho time which even he could hnd for research. 
Sir Gilbert published many papers in the Journal 
of the Chemical Society and other journals In fact, 
his mvention of the word “oholate in connexion 
with CO ordination led hia friends to name this 
branch of organic chemistry “Morgamo Chemistiy ’ 
To the Chemical Society he gave his services as 
editor, secretary and president, and he has been 


piesidont also of tho bocioty of Choniii al Industry 
Sir Gilbert is one of those men who disi rcctly avoid 
giving the year of their birth m Wlio s Who ’, but 
his ago may bo judged from the fact that he is now 
rt tiring under the usual Civil Service rules Ho has 
tile good wishes of all his friends m his new appoint 
moiit and they are confident that the success which 
has crowned all his other activities will attend his 
new effort Let us hope that like rhevrouJ, he will 
have a modal struck in his honour on his hundredth 
birthday Meanwhile, his ‘chelate” personal char 
octoi will continue to attract the affection and 
admiration of all who come into contact with him 

Major F A. Freeth, O.B.E , F.R S 
Major F A Frbkth, who has been research 
manager of Imfienal Chemical Industries, Ltd , since 
tho formation of the company m 1926, is retiring from 
that position but has consented to continue his 
connexion with the company m the capacity of con 
Bultont Major Freeth was educated at the University 
of Liverpool and at an early age gamed considerable 
reputation os a physical chemist, becoming chief 
chenust to Messrs Brunner Mond and Co Ltd in 
1910 On the outbreak of the Great War, he went 
to France with the Cheshire Regiment, but was 
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recalled to England to under take scientific work in 
connexion with the supply of munitions He re 
joined Messrs Brunner Mond and for the nmauider 
of the War he did very valuable work in developing 
new process! 8 for the manufacture of explosives 
For his services to the coimtry he was honoured with 
the O B E In 1924, Major Freeth was awarded tho 
doctorate in the Faculty of Mathematics and Phjsics 
in tho Unnereity of I^jden He was elected a 
fellow of the Royal Society in 1926 

Mr A. G Lowndes 

Mr a t. Lowndfs who for the poHt mvintcen 
^ oars has been a sc ii nco master at Marlborough 
College, IS retiring at tho end of the piosi nt term 
Few science masters in jnibltc or other secondary 
schools devote themselves to original research, oi 
have their contributions to knowhdgo published by 
scientific societies, but Mr Lowndes like tho late 
Mr Edward Meyrick, who was for many years also 
a master nt Marlborough, hut on the classical 
side, has had a number of original contributions 
published in tho proceedings of scientific societies 
and also in the columns of Naturk In 1934 he 
was awardisl a Lovcrhulme rtscanh fellowship for 
his cinema phot oimcrographj Immediately after 
tho British Association meeting nt Cambridge next 
month, Mr Lowndes is going to the Taipor Settle 
ment at Oji River, Onitsha, Southern Nigeria, as a 
guest of the Church Misaioiiary Society to stay with 
an old pupil Dr Dayid Money who is the medical 
officer in charge, and to see if useful work can be 
done there by a trained biologist He proposes to 
return to England in the spring and to work at least 
eighteen months at the Marme Biological fiaboratoiy 
at Plymouth, where he will apply liis method of 
flndmg the density of living aquatic organisms to 
the study of plankton 

Soaety for the Protecuon of Science and Learning 

Mb David Cleohokn Thomson, formerly socic 
tnry to the Oxford University Ajipcal Committee 
lias been appointed general secretary, in succession 
to Mr Walter Adams, of the Society for the Protec 
tion of Science and Learning (formerly known as 
the Academic Assistance Council) which for hvo 
years has been handling the academic side of th* 
international refugee problem Mr Cleghorn Thomson 
IS a graduate of the Universities of Edinburgh and 
Oxford , a senior history exhibitioner ot lialhol, ho 
was for seven years the B B C 's chief official in 
Scotland The booioty for the Protection of Science 
and Learning, of which the Archbishop of York 
recently became president m succession to the late 
Lord Rutherford, acts as a central bureau of mforraa 
tion regarding professors, lecturers and research 
workers displaoed m their own country on account 
of ‘race’, religious or political opmions, and aids m 
securing the contmuation of their valuable work in 
other countries So far, of tho 1 360 displaoed scholars 
registered with this Society, 620 have been permanently 
placed m 38 countries, apart from more than 300 
who have temporarily found work Within the last 
three months, the Society has received 340 applies 


tions from scholars who have had to discontinue 
academic activity in Austria The offioes of 
the Society are at 6 Oordon Square, London, 
W( 1 

Atlantic Flight with 'Pick-a-Back' Surt 

\tercury, the seaplane iijiixir component of the 
Short May o composite aircraft, arrived at the airport of 
Bouchcrvillo nt ar Montreal on July 21 at 1220pm 
Eastern Daylight Tune, having flown from Foyne, 
( oiinty Luntntk, in a little more than twenty hours 
The actual tirno from shore to shore, L'oyno to tajie 
Baiilewn, Newfoundland, was 13 hours 29 minutes 
Considerable ram and hood winds wore experienced 
dm mg the flight, the machine arriving at Montreal 
with only aliout eighty gallons of fuel left After 
refuelling she took off for New York, roachmg there 
about two hours lator Captam Bcimitt, the pilot, 
and Mr Coster, the wireless operator, stated that 
fhtj had exfierieiued no unexpoctod diffloulties 
dining tho joumoy, and had used their automatic 
pilot ((iiile successfully as necessary The machine 
earned a cargo of niwspapers, newsreels, and photo 
graphs principally of the royal v isit to Pans Tho 
iKwspapers were on sale in New Yoik on the day 
following their publication Tho successful flnishing 
of this flight roprosonts the completion of ono of tho 
exjicriments upon tho problem of launching aireraft 
with exit SHIV o loading, duo to tho necessity for 
lariymg considerable fuel and oil for long distance 
flights Other methods such as catapultmg, topping 
up with fuel while >n tho air etc arc being developed, 
and have been imntioned m Nature as they have 
occurred 

Depredations of Property by Rabbits 

A Bill to protect agriculture from tho ravages of 
labbits was introduced m the House of Lords by 
Lord Setnpill on July 26 It follows tho linos of the 
report issued by the Mersey Committee on this 
subject, and provides powers for enabluig the county 
councils to take action against the owmer or oeoujiier 
of rabbit infested land who fails to take preoautions 
to prevent damage to neighbounng land It also 
provides for action for damages on the part of the 
aggrieved party To meet tho difficulties of those 
who are unable to find the labour and equipment 
nuessnry for keopmg down rabbits, the Bill enables 
county coimcils to provide staff and equipment for 
this purpose Om traps, however, are not to be used 
by the staff so provided Some doubt has been 
expressed as to whether the deetruotion of rabbits by 
cyanide fumigation, which may now be regarded os 
tho standard method of rabbit control, is stnotly 
legal, and a clause of the Bill puts the use of this 
method for rodents beyond doubt The Bill also 
gives effect to tho Mersey Committee s recommenda- 
tion that "gm traps should in no circumstances be 
set in the open ’ 

Special provision is made m the Bill for instanoee 
m which Scottish legal practice and administration 
differ from the English The mtroduotion of the Bill 
18 in the nature of a reconnaissance and haa boon 
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undertaken m the hope that it may facilitate the 
paeaage next seeeion of legislation on similar Imes 
The promoters liave a two fold objective , first to 
bnng some relief to farmers who are suffering from 
the depredations of rabbits coming from neighbour 
ing property and secondly by reducing the stock of 
wild rabbits in the country to reduce the amount of 
suffering inflicted annually by tho rabbit trapping 
industry A leaflet written by a Bedfordshire farmer 
with illustrations by a Bedfordshire farm labourer 
has been issued in support of tho Bill and copies of 
this together with a memorandum summarizing the 
details of the Bill moy bo obtained from TJLAWS 
(The University of London Animal Welfare Society) 
42 Tomngton Square Ixmdon W C 1 

Prehistory and Quaternary Geology of the Sahara 
The first international meetmg for tho Study < 1 
the Prehistory and Quaternary Geology of the Sahara 
was held under tho auspices of the Mua6e de 1 Hr mmt 
Paris on Ji no 27 30 Sir Robert Mond who 1 as 
arrangeil for the publication of tho results was 
pri»ident d honneur and Prof P Rivet who kindly 
allowed tho magnificent < rganiration of his new 
Museum to be used was president Archicologieal 
papers predominated at the meeting and of these 
tho larger number dealt with the numerous and 
important rock drawings and rock paintings of the 
Desert This being tho first general meetmg of men 
of science workmg m different areas of almost half 
a continent it was more exploratory than definitive 
the primary purpose bemg to familiarize workers 
with progress in other parts Perhaps not hast 
important was the opportunity for personal contact 
A second meeting will bo held four years hence 
However, certam more concrete results were ob 
tamed Machmery was set up for formmg a biblio 
graphy of rock paintings and drawings It was 
agreed that in the pri camdxn« ora two clear periods 
of ropk pictures wore to bo found tliroughuut tho 
entire area, an early level of hunters and a later 
one of cattle breeders Further subdivisions appear 
at present to be local and it also seems os if the 
hunters differed m different localities, whereas the 
cattle breeders were probably the same people 
throughout the Sahara Purthenroro there was 
common accord that one genre of pottery is found 
throughout though it varies slightly locally The 
biggest uniform group stretches across the entire 
southern half and is the same as the Early C Group 
culture of Nubia and a similar oidture found by the 
Robert Mond Expedition at Armant Its date of 
entry into Egypt is fixed at about 2600 b c The 
papers read at the meeting will be pniblished later m 
full 

Iron Age Site m Wiltshire 
Thx experiment of the Prehistono Society m 
undertaking excavation on an arohseological site m 
Wdtshire, hitherto known only from air survey, 
with the view of providing at the stune time a training 
ground for young arohnologuits (see Natubb, July 9, 
p 66) has fully justified itself so for as concerns the 
arohteologioal results, which, after a month’s ex 
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oavation, have proved of considerable mterest The 
site selected was the lesser of two enclosures at 
Woodbury on the hill south of Salisbury A test 
excavation had shown that it had be^ thickly 
inhabited at a period definitely belonging to the 
Early Iron Age According to a preliminary report 
{The Times, July 20) not only did excavation confirm 
the existence of tho pits inferred from tho evidence 
of tho air survey but it also revealed others not so 
mdicated Further study of conditions affecting the 
two groups will no doubt prove of value in the future 
development of the technique of air photography In 
addition to isolated pits and poet holes there is a 
large group of mtercommunicating shallow pits 
appearing on tho photographs as what has come to 
be known as the C roat Dark Mark Fmds included 
a blue bead of the Early Iron Age and quantities of 
k arly Iron Age pottery No Romano British remains 
were found Iho pits were evidently for storage 
and the excavators conclude that such pits, with 
their vertical sides cannot be regarded as hitherto 
as pit dwellmgs 1 ho burnt material adduced as 
evidence of hearths, it has been shown at Woodbury 
by mtenaive study m ntu was not formed in the pits, 
but was thrown into them The discovery of a 
similar enclosure on a hill above Hamham about a 
quarter of a mile away leads to the suggestion that 
tho site now occupied by Salisbury was surroundBd 
by a ring of such enclosures There are others at 
Cockey Down and north oast of the aerodrome at 
Old Sarum The complicated nature of the site will 
probably necessitate a second season s excavation, 
although the diiratii n of the present term of diggmg 
will depend upon the funds available t iwards which 
contributions are needed These may be addressed 
to tho Hon Treasurer Department of British and 
Medieval Antiquities British Museum, Bloomsbury 
London W C 1 

Destructive Earthquake in Greece 
On July 20 about 2 16 am Athens was shaken 
by an earthquake which lasted about 10 seconds 
and probably had its epicentre m the Island of 
Euboea (Nogroponte) m tho ^gean bea The depth 
of focus appears to have been normal (10-16 km ) 
and the area m which the earthquake was de 
struotivo was about 6 000 square miles Eight 
villages near Oropos were seriously damaged, seven 
teen people were killed, and about eighty injured 
There appears to have been some fault displacement 
near Halooussie No damage appears to have been 
done in the capital Greece is well known to be a 
centre of seismic activ ity m historic times though of 
recent years the epicentres have been chiefly about 
38 6 N lat , 22 6 E long which is north west of 
Athens Very close to the present epicentre was on 
earthquake which occurred on April 27, 1894, and 
which did damage over an area of 3 000 square miles 
Permanent siufaoe movement in this 1894 shock 
was for thirty five miles along a well known fault 
parallel to the Gulf of Eubesa The ground to the 
north-east side of the fault was moved slightly to 
the northwest and depressed by varying amounts 
from place to place, but never greater than 6 ft 
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Earthquakes in India 

The T%nies correspondent from Bombay reports 
that several earthquake sliocks have been felt daily 
between July 5 and July 9, with epicentres near 
Paliad, a town 64 miles from Bhavnagar, near the 
west of the Gulf of Cambay Pahad is bemg deserted 
by its population of approximately 6,000 m con 
sequence of these shocks This area cannot bo said 
to have been greatly affected by earthquake shocks 
m the past, and there is no record of one at all m 
Miss E F Bellamys latalogue for the years 1913 
1930 There was some destruction of property in 
this district at the time of the Great Cutch earth 
quake of June 16, 1819, which was attended by 
what was pnibably the greatest vertical surface dis 
placement resulting from any earthquake in India 
The ground to the north was uplifted by 1") 20 ft 
whilst that to the south was depressed botwetn 10 
and 16 ft When further reports come to hand, it 
will bo mtoresiing to see whether this epicentre is 
a south easterly migration of the great earthquake of 
more than a century ago or whether it is purely a 
local surface phenomenon 

Science and Mankind 

In his preaidontial aildrcss to the So< i< tv if 
Chemical Industry at Ottawa on June 20 on the 
relation of science to the world of to day. Viscount 
I^verhulme reminded his audience that science 
recognizes no political front leis and accepts as her 
servants those in all coimtnes who arc engaged m 
the search after truth and who are woiking to 
increase mankind s knowledge of natural phenomena 
Discussing the relation between mankmd and science, 
ho suggested that possibly we ask too much of 
science and apply new methcxla in fields whore they 
have only a limited application The man of science 
approaches all problems with the one purpose by 
observation, measurement and comparison to dis 
cover truth Tlie quest is dispassionate, and though 
a utditanan purpose or a commercial motive might 
inspire the research, that does not affec t the scientific 
approach to the problem which cliaracterizes the 
scientific worker Nearly all the contributions of 
science to our comfort and welfare can bo traced to 
the quest of knowledge for its own sake 

Thk scientist as such is not concerned with ethical 
and moral problems, or with the political issues wliii h 
may surround developments arising from his work 
When, however, so many scientific discoveries having 
a practical apphcation can be used destructively as 
"ell as constructively, the significance of the remark 
made by Lord Leverhulmc s father that the greatest 
problem m the twentieth century would be the man 
behind the machine becomes apparent I,ord Lever 
hiilme, indeed, suggested that just as the ethical 
►development of the human race has not reached the 
point where it can safely be given aeroplanes and 
high explosives, so the hmnan mind, m the mass, 
has not reached the pomt when it can adjust itself 
to the new revelations of physical and astronomy 
If mankind is to become worthier of the gifts and 
opportumtiea science is gi\ mg him. Lord Lcverhulme 


suggested that we must depend on forces and guiding 
principles at present outside the range of science 
Even psychologv, which is giving us a deeper under 
standing of man s mind and emotions and behaviour 
has its limitations and man cannot impartially 
demand of seionio the answer to every question and 
expect of her the solution of every problem We 
should abandon the conception of science as an 
invadmg army that has ravaged and laid bare the 
spiritual In the daylight of true proportion and 
perspective science should bo welcomed as a friend 
by those who work for tho progress of humanity in 
otbi r sphcics of life 

Science and Industry 

I HE Messol Memorial Lecture of the Society of 
( hcmifal Industry for 1938 was delivered by Dr 
I H Baekeland on Juno 21 Doalmg generally with 
Sdonco and Industry ’, Dr Baekeland sketched 
more particularly tho growth of chemical industry 
first in h iirope and then in the United States Tho 
value of chemical industry was only fully realized 
in tho United States with the outbreak of tho 
Qieat War, and Dr Baekeland described how 
Mr r P Garvan’s appreciation of the depondenoo 
of tho United States on Germany for dyos, mter 
mediates, photographic chemicals, medioinals, etc 
led him to organize the Chemical Foimdation, of 
which ho ri tnainoil president imtil his death Any 
bona fide Aineiican ihemical manufacturer or com 
pany can become a stockliolder, but can only sub 
scribe for a liniitc I number of shares Every stock 
holder has the opportunity of acquiring licences by 
paying loyalties on any patents owned by tho 
Foundation The money thus collected is used for 
developing chemical education, research, and similar 
efforts for advancmg knowledge in chemistry and for 
tho development of chemical mdiistnes Generous 
support IS furnished to many societies for the advanw 
ment of science and uidustry and modioal reseiutil 
Gaivan also recognized the possibility of much closer 
roluuions between chemical industries and agricultun , 
anil instigated the f irmation of the National Farm 
Chemurgio txiuncd to co ordinate agriculture, m- 
dustry and science lev men. Dr Baekeland con 
sillers, hod more mfiuenoe m tho Umted Stabs 
on science and industry than Mr Garvan, and there 
IS now a much wider appreoiati n of the importance 
of scientific research ui industry 

Internauonal Astronomical Umon 

Ihe triennial conference of the Litemational 
Astronomical Union, representing 27 countries, will 
be hold at Stockholm durmg the week August 3-10 
imder the presidency of Prof E Esclangon, direotor 
of tho National Observatory of Paris After the usual 
opening meetings, the conference breaks up mto 
a niuuber of committees rt which astronomical 
problems, especially thoso calling for international 
CO operation, are discussed Draft reports from no 
fewer than twenty nme such committees have been 
distributed a month m advance to those attending 
the meeting Among the topics to be discussed are 
standard notations in astronomy — a provisional list 
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of HiiggeHted Hymboln haw been circulated in advance— 
air almanacs, the publication of claaaical worka of 
astronomy which arc untranslated or diffloiilt of 
accew, the sources of error in observations with 
meridian telescopes and the distribution of funda- 
mental stars for observation to different observatories, 
co-oporation in cmematography of solar prominences 
to cover longer intervals of tune than are available 
for one observatory, wave length standards in the 
laboratory and the solar spectrum, the zero point 
of photographic magnitude and colour mdex, problems 
of stellar statistics and the absorption of light m 
intersh'llar space Reports will be received on the 
present position of the “Carte du Ciol”, of the obser\'a- 
tions of Kros at the opposition of 1931 and of the 
observations of radio signals at 71 different observa- 
tones in the world scheme of 1933 General discuHsions 
will take place m the different special committees on 
the past and future co operation m the observations 
of stellar parallaxes, proper motions, variable stars 
and novie, radial velocities, solar phenomena and 
cometary spectra and magnitudes. 

It seems indicated from the reixirts that there may 
bo discussions on such questions as the origin and 
maintenance of stellar energy, the hydrogen content 
of the sun and stars, the theory of the Fraunhofer 
Imes, the source of the far ultra violet solar radiation, 
problems of spectrophotometry (of interest to a wider 
circle than that of astronomers alone) and instru- 
mental questions such as the use of the Schmidt 
camera, the aluminizing of mirrors and of pyrox 
matrices for gratings • the work of Prof R W Wood 
on those linos suggests the ultimate replacement of 
pnsms by gratings for stellar work The reports of 
the committees give clear evidence that the conference 
will be helpful, stimulating and useful, and there is 
every reason to expect a good attendance from 
Europe and America. South Africa has recently 
rejoined the l^nion and will be represented Among 
the less arduous features of the Congress may be 
mentioned visits to the Observatory at SaltsjObaden 
and to the Planetarium, also an excursion to Uppsala. 
His Majesty the King of Sweden will give a reception 
at the Royal Palace The general secretary of the 
Union is I^f. J. H. Oort, of the Leyden Obeervatory, 

British Museum (Natural History): Acquisitions 
The two most unportant additions to the Mammal 
Section of the Zoological Department during the 
present month are— the bequest by the late Mr 
Norman B. Smith of his collection of Rhodesian, 
East African, and Sudanese game trophies, and a 
collection of mammals from South-west Africa pre- 
sented by Major P H. O Powell-Cotton and Mr 
Christopher PowelbCotton An important addition 
to the Osteological Section is the skeleton of a 
Hunter’s hartebeest {Damaliactu hutU«r%) from the 
Tana Valley The increasing scarcity of this species 
makes this specimen of special value , it is the gift 
of Messrs, Rowland Ward The Museum has acquired 
hrom Lieut -Colonel F M Bailey, who has just 
vacated the post of British envoy to the Court of 
Nepal, a large collection of buds made in that 


country. There is still much to be learnt concerning 
the distribution of Himalayan buds. Many sjiecies 
found in the Eastern parts do not occur m the 
Western, and the question as to how far oast or 
west in Nepal they extenil will, to a great extent, 
be solved when Colonel Bailey's collection has been 
properly oxammod A further valuable selection of 
Swiss minerals, numbering 618 specimens from 69 
carefully recorded localities, has boon presented to 
the Department of Mineralogy by Mr F. N. Ashcroft 
The Department has purchased a large portion of 
the oldest meteoric stone, the fall of which is recorded 
It fell in 1402 at Ensisheim, Alsace, France For a 
long tune the meteorite, which oiigmally weighid 
236 lb , was suspended by a chain from the vault of 
the choir of the parish church of Ensisheim, 
Alsace 

Geological Museum : Recent Acquisitions 

Amono the recent acquisitions of the (jeological 
Museum is a large geological relief inoilol of the 
London basin, moasiirmg about 10 ft by 5 ft This 
IS constructed on a scale of 1 in to a mile, vortical 
heights bomg exaggerated about six times, and it 
includes an area extending from Foulness in the east 
to the Vale of White Horse m the west, and from 
Baldock m the north to Isuth Hill in the south The 
model illustrates clearly the main synclmal structure 
of the London basin, from the chalk rooks of which 
Ixmdon draws so much of its water siqiply Details 
of this structure of the solid rocks are accentiiaUd 
by the colouring of drift and other surface deposits 
by various shades of stipjile siiporimposod on the 
solid geology A second relief model just placed on 
exhibition ilUistratos the glacial lakes of (Cleveland, 
on a scale of 1 in to a mile This reconstruction, 
which IS based on the work of the lato Prof P. F 
Kendall, shows tho glaciers, ice-dammed lakes, and 
drainage system of t ho Cleveland area at tho time of 
tho maximum extension of tho Pleistocene ico- 
shoots. Among the dioramas recently added to the 
displays is one of an Anglo-Iranian oil-fleld, pre- 
sented by the Anglo-Iranian Oil Co This is the 
second experiment in a typo of diorama in which the 
foregroimd is out away to a depth of several thousand 
feet to show the geology Two diamonds of imusual 
crystal form from Atian Kama, Akim, Gold Coast, 
have been given by Mr G. P Aslunoro Some five 
hundred varieties of marble used in decorative work 
m western Europe are now being exhibited 

The Science Museum 

The report of the bcionce Museum for 1937 again 
directs attention to the urgent need for the rebuilding 
of the centre block and for tbe extension of the 
library. Four years ago, tho Advisory Council 
estimated that the book-stores would bo filled by 
the end of 1938 and ga\o a warning that further ( 
storage room was essential The Library is tho most 
valuable of its kind in the oountry and great use is 
made of it by those engaged in research, and if it is to 
perform its functions properly it is necessary that 
books and periodicals should be arranged so that they 
can be issued to readers with the least possible delay. 
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It IS to be lioped therefore that immodiato sti ps will 
bo taken to adopt the siiKgostKins of the Advisory 
Council The report refers with satisfaction to tlio 
general work of the Museum and the special i xhibi 
tions which have become a feature of its activities 
With the advance of discovery invention and 
industry it is unavoidable that tho collottions should 
increase rather rapidly and there is ov cry jiistitioation 
for the demolition of the old centre gallcrios and 
their re erection m keeping with tho eastern 
block 

Research on Potatoes 

During tho annual genoial meeting of fellows <f 
the National Institute of Agricultural Botan} at 
Cambridge on July 21 the chairman of tho Council 
Dr R N Salaman roviowcxl tho Institute s work on 
potatoes during the past twenty years 1 hi tests 
for immunitj from, or siisccptibility to wartdiscase 
has materially assisted the bn i dins iffirts towards 
raising only immune varieties the crit ical exainina 
tion of the man^ thousands of seedlings i iitensl 
for these tests has led to a rapid elimination of useless 
vanctics and the work of the Potato Synonjm Com 
mittee has resulted m the almost complete climina 
tion of Bjnonyms Iho large scale demonstiations 
at tho Potato listing btation Ormskirk hove 
proved that it is possible for farmers in < leat Br tain 
to grow and maintain virus frii stocks fi r sc»od ptir 
]xisee He estimated that the loss in yield in Cnat 
Britam alone from tho use of viiiis infi cted stocks 
for seed piirpKiscs is in the nature of a millii n tons a 
year With regard to potato bnxsling Dr Salaman 
thinks it vii> unlikely that any outstandmg varieties 
will be produced until new methods are mtroducocl 
breeding stocks require the mje>ction of fiosh blocxl 
by tho use of wild tuber bearing sjieeiia of Solanum 
In conclusion, Dr Salaman stressc'd the importance 
of reorganizing and regularizing potato seed pro 
diiction, that la ing the basic element in potato 
culture and of the utmost imjxirtancc m time of war 
Our immediate need is a scientific organirntii n i f the 
industry from the priKluctiem of sexsi at one end of 
the scale to tho dish of potatoes on the table at the 
other Virus disease and blight cost the nation about 
five million pounds a year loss caused by th 
former eould laigely be avoided by the propci 
organization of the seed trade and fiiither rcscareh 
might well eliminate tho latter 

Scientific Aspects of Refngerauon 

On July 12 a conference on Refrigeration 
organized by the British Association of Refrigeration 
was held in the rooms of the Royal Society On tho 
previous day, meetings of tho Technical Board end 
Commissions of the International Institute of Be 
fngeration were held at which eighteen countries were 
represented The farst paper to the ( onferonte was 
presented by Dr A K Balls of the iood Research 
Division, US Bureau of Chemistry and Soils It 
dealt with enzyme action in food products and at 
low temperatures In the subsotjuent discussion Dr 
L J Hams ofthe Nutritional Laboratory, Cambridge, 
Dr Katherme Coward of the Pharmaceutical Be 


search laboratory and Miss M Ollivir took pait 
Prof Prescott of Boston jiresented a paper prepared 
by Missrs R R Jenkins and D K Tresslor of tho 
N \ State Agrioultunil L xporimental Station, 
(rfinva NY and G A tit/girald of the Birdsijo 
Laboratoriis USA on vitamin C in vegetablts 
Htoiage temperatures foi frosted vegetables Dr 
Kidd of the Low Ti mperatiire Station Cambridge, 
nad in abstract a pap r by himself and Dr Moran on 
atmospla ri< continl in tin pn'servation of food 
stuffs 

In til aftoiiudi till wssion was opened bj a 
papci by Mr 1 ilgai A (uithths South Africa on 
tho design an<l op rats n i f larg< gas stoves lollow 
ing a brief discussion in air (onditii ning then wore 
three contributions from (.ermanv Dr Plank of 
KarlsrulK d< alt with tlu ideal i omjianson cyclo of 
lefiigciati n foi int< mational use Dr F Altinkirch 
of Bcilin load a nptit tn an mtiinatiunal unit of 
refiigeration and Di E Sclunidt tf Braunschwi ig 
iliscussod tho question of preparmg standard tables 
for th< jiniprtus of iifrigerants 1 he ( onferenco 
was pnsid<<l iv*r by Dr Eztr Griffiths and Mr 
ART Woods past pnsidcnt of the British 
Associati m of R< fngeratioii Ihi pipers m abstract 
will the diwuHSions an 1 h iiig p iblished m Ice and 
( old Storage and othei ji uinals 

Leverhulme Research Fellowships 

Jhf fillowing Itveihiilmo i-esearch scholarshqis 
among <»hers hav< recintly been awarded for n 
seanh indnatod Dr W Ciile Davies (University 

< 111 g< f ardiff) organic compoimds of nitrogen 
pliosplu rtis and arsenic Dr S (lOlcUtoin (University 

fCsinhiidge) turbulent mi tion c f fluids Dr P C 
Happohl (I niversity of l/>ods), nutrition of tho 
tlirw typ H of C diphtheruB in its relation to toxin 
]Modu(non Di M W fepjis (I niversity of C las 
gow) Htnictun and lift cjtlcs of certain marine 
Protozoa Dr W H 8 Tom s (St Catherme s 

< ollegt Cambridge) C.roek medicine and C,roek 
thought from 600 to 300 b f , A King (Imperial 
(ollegt of Ncitnio and lethnology Tendon), leader 
of t xp dition to carry t it a biological, geological and 
physical examination of Jan Mayen Island in the 
( lecnland Sta DAO Diiffv (Balirtm Petroleum 
( oinjiany) lubiication problims at high pressuros 
and tomperatuns , Dr O A Oeser (St Andrew s 
C niversity) tlu combined method in the social 
SCI! nets Dr C. B B M Sntlierland (Pembroke 
( ollcge, Cambridge), application of infra red spectra 
to stnietural problems in chemistry and physics. 
Dr W Taylor (Tho Pol vt( chn II I ondon), substitu 
tion mechamsms in alqiliatio com^iounds , Dr B 
Thomas (Ijondon Schxil of Feonomics and Political 
Science) post War migiation of population withm 
tho British Finpiro and as between the Empiie and 
the rtst of tho worltl Dr W H Thorpe (Jesus 
Collegt Cambridge) physiology of African tropical 
Homoptera, R Wilson (University Collegt Swansea), 
nature and |x>Bition of the singularities of a function 
in relation to tho coetticient thtxiry of its Taylor 
senes 
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The Night Sky m August 

The moon le full on August U** at 6** and naw on 
August 25'* at ll** No star brighter than magnitude 
I 3 IS occulted this month Lunar conjunctions with 
the planets occur as follows August 12** 7'* with 
Jupiter , August 16** S'* with Saturn , August 28<* 23'* 
with Venus (In Now Zealand and other parts of 
the southern hemisphere the planet is actually 
occulted by the moon ) Venus the disk of which is 
slightly gibbous, is an evening star increasing slowly 
in brightness to its maxunum (mag — 4 3) m inid 
October On August 31, the planet is near the first 
magnitude star, Spioa Jupiter visible throughout 
the niglit, IS in opposition on August 21 when its 
distance from the earth is rather less than 373 
million miles Saturn, the rmg system of which is 
fairly well open, rises about 21'* m mid August The 
distant planet, Uranus, now in Aries, is occulted by 
the moon on August 18 , tho ocoultation, however, 
IS not visible from the Bntish Isles, but is possible 
to observers in Canada On August 15, <t Lyr« is 
on the southern meridian at 21'* 0 6“ This star 
together with * Cygni and a Aquilse, make a con 
spumous triangle, with the Milky Way for a back 
ground Between ^ and y Lyrse, tho King Nebula 
may be located with slight optical aid The variable 
star Algol m Perseus is coming into convenient posi 
tion for oliscrvation Its variability may bo observed 
about two hours before and after tho following epochs 
August 18** 2'* , 20^ 23** , 23*1 20** Tho Pereeid meteors 
characterized by thoir yellowish colour, rapid flight 
and trains in their wake, reach a maximum about 
August 10 The above times are given in U T , 
add 1'* to convert to Suimner Time 

Announcements 

PsoF C R Harington, professor of pathological 
chemistry, and Prof W W C Topley, professor of 
bacteriology and immunology m the University of 
London, have been appointed members ol the 
Medical Research Council, m succession to Prof 
A J Clark and Sir John Ledinghara, who retire m 
rotation on September 30 

The followmg elections to tho Pans Academy of 
Sciences have recently been made Prof 1 H 
Morgan, For Mem R S , director of tho Wm Q 
Kerokhoff Laboratories of the California Institute of 
Technology, Pasadena, foreign assoeiate, m succession 
to tho late Lord Rutherford , Prof T Levi Civita, 
For Mem R S , emeritus professor of meohamos m 
the University of Padua, foreign associate, in 
succession to the late Dr O E Hale , Prof E Q 
BarriUon, professor of the theory of navigation m 
the Boole d'Applioation du Gtoie Maritime, Paris, 
member of the Section of Geography and Navigation, 
in succession to the late Dr Ch Lallemand 

Mb J J MaoQbeoob has been qipomted advisory 
economist for the West Midland Province at the 
Harper Adams Agnoultural Collie Mr MacGregor 
graduated m agnoultural science at the Umveisity 
of Glasgow in 1928 and has smoe been continuously 
engaged m the study of the i^pboations of economies 
to the problems of agnoulture He has held appoint- 


ments in agricultural economics at Seale Hayne 
Agnoultural College and the Umversity of Cambridge, 
and for the past three years has been on the staff of 
the Oxford branch of tho Dartmgton Hall Economics 
Rosoaroh Department 

l^iEOT ConoNBi, W L Habnett, formerly pro 
feesor of surgery m the Medical College, Calcutta, and 
recently reader in surgery at tho British Postgraduate 
Medical School, has been appointed medical secretary 
to the Clinical Cancer Research Comnuttoe of the 
British Empire Cancer Campiaign The scheme of 
clinical rancor research, which has alieady com 
menced, will embrace approximately seventeen 
thousand fresh cases uf cancer annually oooumng in 
the teaching hospitals and the specialized hospitals 
of the Dmdon area and the hospitals of the London 
County Council anJ the Middltsex t''ounty Council 

The Royal Astronomical Society recently decided 
to publish a small circular entitled Occanonal Notes, 
contaimng short articles written in non teeluiical 
style It 18 hoped that three or four a year will be 
issued, and they should prove useful to those Fellows 
who And the Monthly Notices too specialized to read 
with pruflt The flrst number, Juno, 1938, contains 
an SMSoount of the minor planet Hermes, discovered 
on October 28, 1037, and also a description of the 
tpiartz clock developed at the Nationol Physical 
Laboratory, Teddington A smiilar clock for tho 
Royal Observatory, Greenwich, is in process of 
< onstruction 

The third International Congress for Microbiology 
will bo held in New York City on boptembor 2-0, 
1939 It IS requested that those who contemplate 
attending the Congress should send their names to 
Dr B St John Brooks, secretary of the British 
National Committee (I ister Instituti , Chelsea Bridge 
Road, London, S W 1) 

The hfteenth Annual Conference of the Association 
of Speoial Libranee and Information Bureaux will 
be held at Lady Margaret Hall, Oxford, on September 
23-26 Joint Sessions with the International Federa- 
tion for Documentation will be held on September 24 
and 26 Further information can be obtamed from 
the General Secretary, Assooiation of Special Libraries 
and Information Bureaux, 31 Museum Street, 
London, W C 1 

The Jomt Committee on Materials and their 
Testmg IB organizing a meeting which will be hold 
at the Institution of Electrical Engmeers on Novem 
ber 26 next under the auspices of the Institution to 
discuss non dostruotive testing Iho subject has 
been divided mto three sections, namely mognetio 
and electrical methods , X and gamma rays , aoous 
tioal and general methods Each section will be 
dealt with by authorities from Great Britain, the 
Continent and the United States The meeting will 
be held imder the presidency of Dr A P M Fleming 

Ebbatuk In the inscription of Fig lb in Prof 
Buggies Gates’ letter on “Obroraosome Stnioture” in 
Natitbb of July 23, page 167, the words “split 
satellite” written by him were, we regret, pnnted as 
“split chromosome” 
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Letters to the Editor 

Editor docjt not hoUl himself responsible for opinions expressed by his torrcspondeiUs* 
He cannot undertake to return, or to corresporut with the writers of, rejected manuscripts 
intended for this or any other part of Nature No notice is Utken of anonymous comniumcations. 

Notes on points in some of this week’s litters avi-eab on i- 214 
Correspondents are invited to attach simuar summaries to their communications 


Heat Transport in Liquid Helium below i° 
Experiments by Pickard*, which will shortly bo 
published, have shown that the specifio boat of 
liquid helium becomes roughly proportional to T’ at 
about 0’9°-0'8°, that is, that the anomalous part of 
it has died out This fact suggests that the other 
properties depending on the transition of atoms or 
groups of atoms into a state of higher energy which 
is responsible for the X phenomenon — ^will also dis- 
appear m this region The most conspicuous property 
of this type is the anomalous heat conduction whi<-h 
has lately boon mvostigated by various authors* 'J'ho 
presumption that this anomalous conduction woiihl 
vanish at very low temperatures was supported by 
a casual observation we found that if a capsule* 
of the tjqio used in magnetic cooling oxponmonts 
contains msuincient helium to cover the salt com 
pletely, temperature differences within tho capsule 
equalize only very slowly. One might have expected, 
remembering the woll-kiiown characteristics of liipiid 
helium II found by Rollin*, that a film of helium 
would cover the salt and bring alwut rapid cipuiliza- 
tion of temperature 

We have carried out some experiments on the heat 
conduction of the liquid in the following manner 
two containers — each holding about 1 gm of piowdered 
iron alum — are connected by a capillary and this 
‘twin capisule’ is filled with liquid to a level above 
the salt m the upper piart The tempieraturc of each 
p»rt could bo measured sepiarately As tho heat 
oapMOities of tho salt and helium are known, wo could 
determine the amount of heat flowing from one piart 
to the other, if a tempierature difference between 
them was established cither by a differential heat 
influx from outside or deliberately by radioactive 
heating. We used a capillary of 18 mm length and 
0*6 mm. diameter and worked with tempxirature 
differences not exceeding Od®. The expierimentswere 
restricted to the region between 0 2° and (1 6°, os 
experimental difficulties prevented us obtaining good 
results at higher tempieratures For reasons which 
wo shall diBcuse in a detailed piublication, tho absolute 
value of the tempxiraturo may be wrong by about 10 
pier cent. If the results are expressed in terms of a heat 
conductivity (a), one obtams tho following values 
r s 

0 5 2 2 X 10 ’ o»l de* ‘ nn ' iwc ’ 

0 4 14 

0-8 0-7 

0 2 0'2 

These values are of the order of magnitude of 
normal conductivities To give an idea^ of the times 
neoessary for obtaining a drorease of a tempieraturo 
difference to its ebi piart in our expienmental conditions, 
we mention that they amount to about 1, 2, 7, 60 
minutes at O-b”, 0-4“, 0-3° and 0-2‘’ respectively. 
(This 18 m agreemoit with a preliminary expierimont 
carried out with Rollm** using a wider oapillaiy and 
less salt ; see also the remark of Shire and Allen*.) 


Our value at 0 6° is smaller by a factor 10* tlian 
tho smallest value measured by Keesom*, and it 
appiears unpiossible to obtain Keosom’s hgure by 
extrapiolating our curve This, os well as the fact 
that our values are nearly propxirtional to Pickard’s 
‘normal’ spieciflc heats seems to justify the assumption 
that wo are concerned here solely with ‘lattice’ oon- 
diK tion Heat conductivity can be represented quite 
generally* as tho product of a spieoifin heat, a velocity 
and a moan free path Assuming that in our case 
boat IS tmnspiorbKl by clastic waves, we can calculate 
from tho spieciflc heat and tho velocity of soimd* 
that the moan free piath of these waves is of the order 
of 10-* cm Owing to the approximate propxirtionality 
of X and Ce, it is nearly constant in the tempieraturo 
region m question, a fact suggesting that the mean 
free piath is determined by tho disturliances duo to 
tho zero pxiint energy Wo shall investigate this 
pKiint more (jiiontitatively after having unproved the 
appiaratiis Wo shall examine also at which dimen- 
sions X begins to be depiendont on tho diameter of 
tho capillary, as this would provide an mdepiendent 
means of determining the moan free piath* 

These rosnlts obviously imply that a rapid transpiort 
of heat by moons uf Aims will also cease at tho tempiera. 
tures ui question {Added m proof oxpeiimental con- 
flrmation of this lias new boon obtained.) It may be 
mentioned that the investigation of tho him phenome- 
non at very low temi ei aturcs has the advantage that — . 
owing to the minute prossurus of tho gas — transport of 
boat by ev apxiration and recondensation is excluded. 
It should be noted also that our results mdicate that 
it should be piossible to employ liquid helium below 0 I® 
— usmg, of course, appropriate dimensions — in order to 
establish, or cancel at will, thermal contact, which is 
inipiosHible m tho region of anomalous conductivity 
This IS irapxirtant when working with a magnetio 
two-stage appiaraius, os is necessaf', , foi example, m 
trying to utilize nuclear piaramaguetism in order to 
obtain still lower tempieratures than can be aohiovod 
in tho ordinary way 

N. KOrti 
F Simon 

Clarendon Laboratory, 

Oxford 
Jime 29 
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Specific Ionization of Gases by Soft Cosmic 
Rays Residual Currents and Deep Water 
Measurements 

It was shown by J JiiilfsandV Masuoh* that the 
I miration by cosmic rays filtered at sea level through 
10 cm lead is proportional to the gas density in 
the measuring chamber The same property was 
found by us to exist m the case of the soft cosmic 
rays in the upper layers of the troposphere The 
measurements were made durmg a balloon ascent on 
May 14 between 6 km and 10 km Two similar 
sphencal ionization chambers were used one filled 
with nitrogen the otlu r with krypton containing 
about 5 per cent of x* non The gases were kept under 
16 5 atm pressure I indomann electrometers ton 
trolled by a Weston normal cell were omploytid The 
results are shown in Fig 1 Hy multiply mg th< 
ordmatos of the lower nitrogen curve by the relative 
density of the gases 3 06 one obtains pomts ooirt 
spondmg to the krypton cuive With radium ( 
gamma rays /gr/fN, was found to be ? 3 which value 
differs widely from that for cosmic rays 

We would emphasize tnco more that neither in 
this flight nor m the flights of March 29 1936* 

and Tune 18 1936 did we hnd discontinuities such as 
those found by O A Suckstorff* and more recently 
by J Juilfs* This is why it seems to us difficult ti 
adhnit the existence in the atmosphere of radioaitivo 



1(0 800 200 
Priaaure (mm Hg) 

Fig 1 

X NiTROorv o Nitboobn data x 3-06 • 
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The residual currents of the ionization chambers 
were checked by us in a rock salt mme 406 m deep 
at Wapno (Province of PoznaA) This rock salt mme 
18 absolutely dry almost free from potoesium salts 
and has a constant temperature of almut 26° C One 
of the ionization chambers was filled with argon at a 
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proHsiire of 30 atm It showed a residual cui n nt of 
about 1/320 of the value measured at earth surface 
Thus we had at a depth wjuivalcnt to 900 m of 
water a current of the same order of magnitude as that 
found by T Clay* at the deepest point (270 m ) hi 
itachod m the (jiuif of Aden Our nsidual currents 
showed remarkably largo irregular fluctuations thus 
we think the anomalies found at great depths by 
J Clay as also those of A C Ixirlin’ arc not due to 
cosmic rays but to fluctuations of the residual 
currents The accidental character of these abnorm 
ahties IS host seen from inspection of the ionization 
curves the rapid decrease of Clay s curve at 270 m 
being absent on the eurve of Corlin 
More detaileil tints concerning this work will bo 
found in tho paper which will appear shortly in the 
Ada Phystca Polonira All expenses t inni cted with 
tile observations were covered by the Committee of 
the First Polish Stratosphere Balloon Flight Some 
apparatus was acquired thanks to a grant nhtamed 
by one of us (8 Z ) from the Ministry of Fducation 
and the Mianowski Foundation 

S SzfZEfJIOWSKI 
S ZlKMECKI 
K Narkiewicz Jodku 
Institute of Theoretical Physics 
University 
Wilno 

Physical Laboratory 
Main School of Agriculture 
Warsaw 
June 4 


substances of extra terrestrial ( rigin Not only are 
our curves continuous tho curve of computed mass 
absorption coeffliients 18 quite smooth (Fig 2) with 
out any maxima contrary to the results of W 
KolhArstor* Our curves are much steeper than those 
of Kolhorstor 
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Cooling of Permanent Magnet Alloys m a Constant 
Magnetic Field 

Thk mveBtigiitionH of Bozorth and Dilluiger’ show 
(hat very striking incroases in maximum permeability 
may be obtained by applying a magnetic bold to 
high permeability nickel iron alloys diirmg cooling 
bo far as we are aware corresponding mvestigations 
have not been raaelo on materials of high coercivity 
We have recently cairitd out exiieriments with 
I>o8itive robulta on permanent magnet alloys of the 
nickel aluminium iron Mishima typo by e ooling in a 



mudiroctioiial magnetic held liom 1,200'' 0 , and then 
measuring the demagnetization curves at room 
temperature In goncial, we find the coercivity is 
not greatly affected, but that the remanence and the 
value of BHmui are increased Tn the two directions 
at light angles, the results are practically identical 
with lowered values of remanence and JS/Zmax 
lypical results for Alnico (nickel 18 aluminium 10 
iron 64, cobalt 12, copper 0 per cent) are given in 
t he accompanying graph, which reefers to some oxperi 
mental cubes of 4 0 cm side Care was taken to 
ensure that so far as possible similar thermal con 
ditions were observed in making the control expori 
raont 

In the direction of the field the true ////max value 
increased from 1 5 x 10* to 1 8 X 10*, or 20 per cent 
At right angles to the field direction it droppcsl to 
1 35 X 10*, or 10 per cent The field strength H 
was 4,400 oersted If J, represents the remanent 
intensity of magnetization, and /<, the satuiation 
intensity, at room tompierature then we havt found 
the ratio /f//o to be 0 72 in the direction of the 
constant applied magnetic field, 0 01 transverse to 
the direction of the field and 0 07 for the control 
With no applied field during coolmg 

An interpretation of those effects can bo offerod 
on lines similar to that put forward by Bozorth and 
Dillinger in connexion with their results On cooling 
a ferromagnetic below tho Curio pomt and through 
the temperature range in which plastic flow occurs 
the magnetostrictive strains are to some extent 
relieved, and the actual direction of magnetization 
of each domain becomes an energetically favoured 
direction of magnetization These directions would 


normally be at random through tho material as a 
whole , but if a field is applied durmg cooling, they 
will bo HO distributed as to favour siihsequont bulk 
inagnotization parallel or antiparallol to tho direction 
of tho original applied fi( Id In tho limit, the normal 
SIX or eight < quivalcnt lasv direr tions for each domain 
(for cubic stnuturos) would bo leplarod by two, and 
(for a paitKular dmction) the rtmanont inagnetiza 
tion would then b« equal to the saturation rnagnotiza 

Ibis state miiv be marly approached with high 
jx iini ability material With jx rmanont magnet 
alloys for reasons wlmh aie ((ualitatively clear, tho 
itfoct IS rrlativrly small but it is largo i iiough to bo 
of possible t< f bnological vahii and the dotormmation 
c f Its inagiiitude may contribute to a more quantita 
tivi tbeontieal tiiutmcnt of the properties of those 
hIIovs in relation to thtir structure* 

Wo wish to thank Prof W L Bragg for his 
cncouragcmeiit and for suggesting following up this 
line of investigation and Dr L < Stem r for helpful 
omimnts 

D A Otivfr 

B( ran h Dtpaitrmnt T W Ishfddkn 

William Jtssop arirl Sons J,t(l 
Shofhtid 
lime 28 

B lorti B M auJ llilliiig r J 1 I ! iii • » r9 and ZS6 (1935) 

■ BradI y A I and Ta>l r A Masnitlam i 89 (Instttulr of 
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Electrical Impedance of Nerve During Activity 

VcTEBNAriNO ouiiriit imptdaiicc measiiromonts 
made ovri a witlo frcijurney range show that the 
mr mbranes of many living cells including those of 
Hivoral nerve fibres' have rhctncal capacities of 
about one inirrrifarad per square centimetre Iho 
leakage ronductanco of tlir membranes of resting 
cells IS •-mall and then is considerable variation in 
the phase angle which is oHsumod to l«i a measure 
of till dielectric loss Ihcso same cliaroctcristics 
have born found fioin transv erse imjx dance measure 
mrnts niadr with the current flow perpendicular to 
thr cell axis on the long single cell of tlio plemt 
VitoMa* and tho giant nervo fibre of tho stollai nerve 
of thr H<mid f oh lo pentix^ 

Bttauso of thrir largo rbamet rs, it has been 
possible to oliservo and measiirr , in both these colls, 
tho change m transverse irnpotlance rluring the 
passage of tho wave of excitation, winch is the neive 
impulse III nerve and its analogue in NtleUn In 
NitelUi*, the membrane rosistanco falls from 10* 
olim cm • or more to a mmimum of about 500 ohm 
cm • while tho membrane capacity decreases fifteen 
per cent with its phase angle unchanged In the 
squiti nerve*, the membrane resistance falls to about 
lOO ohm cm • and the capacity change is about a 
one per ernt dcxirease without alteration of the phase 
angle 

Ihe time course of the impedance change is very 
similar m the two cells, although tho NUella is a 
thousand times slower For the squid fibre measure 
ments, the amplified output of a Wheatstone bridge 
was applied to a cathode ray oscillograph which 
gave a narrow horizontal trace when the bridge was 
balemced and a sweep oirouit moved the spot across 
tho screen In the aocoinpanymg illustration, the 
nerve fibre was stimulated at one end and the band 
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width w the record of a two per cent maximum 
unbalance of the bndgi for a fro<iuoncy of 20 kilo 
oychvj per Hccond as the impulse came powt the 
impodanco eleclrodon lor reference the action 
potential b( tween an impedance oloctroilo and an 
mjun d end wae lecordtd on the Bamo film imme 
diately aftirwards 

It can ho shown that the bridge unbalance is 
nearly proportional to the change in membrane 
conductance and the onset of the conductamo 
iiieroaHe lure, as in Nitella oiiiirs somiwhat after 
the Htait of the action {xiteiitial hut coincidoH ipiite 
close Ij M ith the point of inflection on the rising phase 



IKPEUANCS CHANOr AND ACllON POTPNTIAD OP THB 
SQUID OIANT NERVIS rlBRB DUBINO THE PASSAGE OP A 
NERVE IMP! USE INTERVAL UKTWKBN TIMP MARKS 
AT THE BOTTOM IS ONP MILLtSPCOND 


At this point, the membrane current density reverses 
in direction, corresponding to a decrease of the mem 
brano electromotive force, so that this b m f and the 
conductance aie closely associated properties of the 
membrane, and their sudden c hangos are themselves, 
or are duo to, the activity which is responsible for 
the propagation of the nerve impulse 

The capacity is probably a propiorty of tho ion 
impermeable aspect of the membrane, whilo the con 
duotanoe is duo to the ion permeability Since tho 
maximum observed conductancos are still far from 
a complete permeability and booause the capacity 
changes are relatively slight, wo have indications that 
tho excitation does not mvolvo a disintegration or 
destruction of tho membrane 

It IS reasonable to suppose that similar changes 
occur m tho membranes of smaller nerve fibres 
during excitation and the propagation of the nerve 
impulro 

Kknnetk S Colb 
Howard J Curtis 

Depiartment of PhyHiology, 

Columbia Umversity, 

New York City 
June 16 
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Reduction of Ions of Nickel, Cobalt, Iron and other 
Metals by Zinc Amalgam 

The btatomont that a metal will always displace 
any other metal below it in tho potential series from 
solutions of its salts is well known not to Ixi true in 
practice As an example the standard way of 
reducing feme to ferrous ions m acid solution bv 
Ainc ought to fail because, according to tho stale 
mont reduction should not stop at the ferrous stage, 
as it does but continue lo tho metal, /me standmg 
much higher in tho potintial senes than iron In 
g< neral it has boon found that provided the dis 
placmg metal is not passive ions of metals of the 
B subgroup of the periodic classification conform to 
the simple statc-moiit and thoso of tho metals iron, 
(obalt chromium inolybdonum and other special 
steel metals do not 1 hus nne instantly reduces lo 
metal tho ions of caelmium thallium and tin, hut 
not those of chromium iron nickel, and cobalt, 
although chromium and iron are close to cadmium 
in tho potential series, and nickel and cobalt he 
below both thallium and cadmium The accepted 
explanation of this anomaly which preserves a belief 
m tho potential soiios of metals is that with these 
ions tho expected leaction is retarded or inhibited 
b> lausos involving tho phenomena of passivity 
over V'oltage or polarization I xporiments we have 
ilono set in to show however that the mam cause of 
the anomaly lies in tho existence of a protective ring 
of groupings arounil what is oidinanly regarded as 
tho simple ion of a special steel metal 

Tliero IS no doubt of tho slowness of tlie reduction 
to metal of some ions In dilute sulphuric acid 
solution ferrous sulphate is at least a thousand 
tunes more slowly lediiceil by zme amalgam than are 
ceuJmium or cop]ier sulphato solutions under simitar 
conditions Nickel and cobalt sulphato aro from 
one hundred to five himdrod times more slowly 
reduced than cadmium or copper sulphato This 
slowness does not seem to l>e primarily due to a 
metal surface or to tho fact that the zmo is present 
as an amalgam or to reaction between a partially 
deiMisited metal and the electrolyte Sunilar dif 
ferences in the rates of reduction are found when 
there is no metal present at all, when, for example, a 
solution of tor valent uranium sulphato or chloride is 
used This is the most powerful common reducing 
agent available as a solution, and reduces cadmium 
ions m dilute sulphuric acid instantly to motal Yet 
Its effect on nickel and cobalt ions m dilute sulphuric 
8«5id 18 extremely slow, amd on ferrous, divalent 
chromium, or ter valent titanium ions it is apfiarently 
nil 

These observations suggest that the mam cause of 
tho slowness lies not m tho reducing agent but in the 
state of tho ions to be reduced This was confirmed by 
a number of experiments on cobalt, nickel, iron, 
titanium and other metal ions It was foimd that 
when nickel, cobalt or iron were in the form of com 
plox anions, reduction to metal by *mc amalgam 
sometimes took place rapidly Thus from solutions 
contaming ammonium sulphate and ammonium 
hydroxide m excess, niokel and cobalt are as rapidly 
reused to metal by zme amalgam as m like oonditions 
18 copper Again, from the blue solution of cobalt 
ohlonde m concentrated hydrochlono acid, where the 
anion is believed* to be CoCl 4 ~, cobalt is reduced 
to metal from the moment the zme amalgam is 
brought m contact with the solution (This is proved 
by the marked catalytic effeot of metallic cobalt on 
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the production of hydrogen from zinc and acid ) But 
the apparently simple cobalt ion of the pink, aqueous 
or dilute acid solution is not reduced when the com 
plex anion is As tho former is believed* to bo 
Co(H,0),+ +, it would apjiear that tho groupings 
round the simple cation are tho chiif hmdranco to 
the electrons which would comcit (he simple ion 
to metal atom They guard tho position whii h m tho 
atom IS occiijiicd by the valency electrons With 
complex anions on the other hand there is iisuallv 
in equilibrium a small concentration of simplt uitiuii 
and this could bo reduced to metal atom bi fore it 
became ringed round with proti i tive groujiings 
lhat groupings surround tho simple ions i f metals 
like iron, cohalt nickel, chromium vanadium 
titanium, etc , is on general grounds very probable 
there is no difficulty ui tho itdnction of any cf tho 
ions of higher Htiite of oxidation of theso metals 
Qumquo , quaciri and tc r valmt vanadium, for 
example, or feme ion are as is well known easily 
reduced But in those cases there are obv lous v acant 
places inside the protected ion for tho icducing olec 
trons It IS at tho final stage of reduction whon the 
outer valency electrons have to bo added that the 
proteetivo elTfict of the groupings makes itsc If manifest 
From ammoniacal solutions only mcki I and c obalt 
wero found to bo reduced by zinc amalgam hrom 
strongly acid solutions, nickel, cobalt and iron may 
all be obtained Tho other metallic ions trioel — 
those of titanium vanodiuni chromium molybdenum 
and tungsten— were found not to yield moro of the 
metal than was sufliciont to show catalytic action 
on tho evolution of hydrogen from zinc and acid, 
m conflnnation of earlier work* In gcneial, tho 
tiickel and cobalt combine rapidly with the zinc to 
form compxiunds oontainmg no mercury of appioxt 
mate formulro ZnNi and ZnCo Tho combination of 
iron with zmo ooctirs much more slowly The preiduct 
has the approximate formula ZnFe, 

A iS Busseli 

Dr Ijoo’a Laboratory, J C Carver 

Christ Church, Oxford 
July 4 
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Do Anthocyamns occur in Bacteria^ 

It has frequently been stated that colouring 
matters of anthooyaiun type are produced by 
bacteria, and os there does not yet appear to be any 
justification for this view, it may bo desirable to 
correct an error which is finding its way into tho 
text books* In most of the alleged instances of the 
occurrence of anthooyamns m micro organisma, the 
description of the oolounng matters and that of their 
reactions does not afford a pnma facie case for their 
identification as members of the onthoeyanm group 
and there exists no example of the isolation and 
cbaracteriBation from such sources of a substance 
which 18 undoubtedly an anthooyanin Two publioa 
tions, however, require more serious exeunination 

A E Knss* has described a pigment of A ettnowyoss 

Wakmatut which is red in acid, blue m alkalme 
Solution, and m these and other respects exhibits a 
superficial resemblance to an anthooyanin We have 
made a oulture of this or a closely related organism 
(probably A. vtolaeeua ruber Waksman), and from 
this have isolated m a crude form a pigment tallying 
m tdl reepeote with tho description of Knss. The 


substance is not a glucoside and undoubtedly shows 
considerable superficial rosemblonoo to an antho 
lyanidm (for example, malvidin chloride) It is, 
however, dofinitoly not an anthooyanidin, and the 
conclusive proof of this is that its solution m aqueous 
sodium hjdroxido is jKirfoctly stable and mamtains 
a puro io\iil blue colour after boiling for a consider 
able turn No substance containing a flavylium 
nucleus will witlistand such treatment , tho hetero 
cyclic nucleus is invariably quickly ruptured by tho 
action of strong alkalis with the formation of orange 
or vellow polyhydroxvihalkono derivatives 

It hhoiild bo notfd that the chemistry of tho 
flavylium salts, m so far as it relates to their bo 
hav lour in acid and i old alkalme solutions, is naturally 
very similar to that of other classes of basic dyes 
such as tho oxazinos, thia/mes and azines, which 
contain a suitably constituted hotorocyobo nucleus 
associated with hjdroxylotod benzeni rings Thus a 
polvh\droxyphono/ine might sirrulate an antho 
cjauidin in respect c*" its indicator reactions, and 
th( ro IS Iittlo reason to doubt that this mteresting 
pigmont of Actin imycos is derived from one of those 
more stable typos 

It has also been claimed* that when Bacillus 
cttrulli bartoryi is cultured in a synthetic medium 
containing glucose and asparagmo as solo sources of 
carlion and nitrogen, a tngluooside of pelargmidm 
IS formed The pigment was isolated and analysed 
and tho aglucono supposed to l>o pelargonidm 
chloride was also analysed, tho results tallying 
1 loscly m both cases with thoso demanded by theory 
Nevertheless there are certain featuros of the 
description that suggest that this identification is 
erroneous and no direct comparisons wero mstituted , 
tho absence of nitrogen was assumed after the failure 
of a (lualitative test 

The object of this note is to emphasize tliat there 
IS, as yet, no clearly proved case of the occurrence of 
anthocyanins m micro organisms 

Daonv Erikson 

Division of Biocliemistry A E Oxford 

London School of Hygiene 
and Tropical Medicine 
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July 12 


for (■xamplr Buchuun and Fulmer, Th Phyiilol gy and Bio 
rhrmlatry of Bactoiia (Lnidnii 1928) and Anderson An 
Introduction to Barterloloidcal Clieinlatry (Edinburgh 1938; 
il Acad sci VSSR t 283 (1939) BrU Chem AMr A 99 


(1937) 

• H venet J Tlwsta Htraebourg (1930) 


(Estrogenic Activity of Esters of Diethyl StUbistrol 
It 18 a well established fact that tho esterification 
of naturally occurring oestrogemo substanoeu such as 
oBStrono and oestradiol causes a marked alteration 
m their biological activity, particularly with regard 
to tho duration of their action It was therrfore 
decided to mvestigate the biological activity of various 
double esters of tho synthetic oestrogenic agent diethyl 
stilboestrol previously desenbod by us* 

The quantity of material ailministered was dis 
solved m 3 00 of sesame oil and given night and 
morning on three successive days to ovaneotomized, 
mbred Wistar rats Smears were taken after the third 
day and at mtervals as long as oestrus persisted 
From the accompanying table, it can be seen that 
estenflcation reduces the activity but that the effect 
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IS prolonged It would tippear that the maximum 
prolongation without unduo reduction in activity 
resides m the dipropionate The very groat prolonga- 
tion of oestrus oocurrmg when largo dosos of the 
dimethyl ether of the compoimd are admimstered is 
noteworthy. The oestrus appears to bo almost in- 
definitely prolonged 

It will bo observed that there is a very considerable 
difference between tlio aotion of double esters of 
costradiol and those of diethyl stilboostrol In the 
former sorios, maximum prolongation of (rstnis 
occurred with the esters of the higher fatty acids’ 



The esters were prepared by the aition of the 
appropriate anhydride on diethyl stilbiestrol, usually 
at 100°, or by the Schotton-Baumann reaction 
(dibonzoato, diphenylacotalc) 

E (' Doons 
L UOLUBRO 

Courtauld Institute of Biochemistry, 

Middlesex Hospital. W 1 

W Lawson 
R Robinson 
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Prague Sero Reactions for Cancer 

UuaiNO investigations of the Prague soro reactions 
for cancer we have tried to identify the substances 
in the serum, which give the typical polarographic 
curve when using the toclmiipie of Brdi6kH described 
in our previous letter as prejiaration (6)’ According 
to BrdiSka', this curve form is characteristic for 
compounds of cystine , the concentration of cystine 
must, however, be 1(X>-1,(KK) times greater than that 
generally found in serum (1 mgm per cent’), if it is 
to be responsible for the heights of the curve, found 
by Brdi6ka and ourselves m serum Furthermore, wo 
have found similar curves by submitting urine to the 
polarograph instead of senim, and we find that the 
concentration of oystme m normal unne is exceed- 
ingly small 

The sulphur-oontammg glutathione and meth- 
ionine are scarcely of importance, as serum gives a 
stronger reaction than full blood The thiazol 
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aneurine (vitamin BO might be of importance , it 
IS present in serum and unne ; and a water extract 
of yecMt was found to givo curves ipiite similar to 
those from serum and urino (see accompanying 
graph) We therefore examined the pure components 
of the vitamin B-complex • synthetic anourm, oocar- 
boxylaso, the thiazolo part of anourm as methylated 
iodide (==qualemary nitrogen), the naked thiazole 
part (—ternary nitrogen), the pynmidmo part of 
anoiirine as sulpho-salt, nicotinic acid, nicotinic acid 
amide (—ternary nitrogen), iiicotmic acid amide as 
bonzylatod cliloride (ipiaternarv nitrogen), cystine, 
cysteme, rihotlavon ( - vitamin B,), cozyraaso, dis- 
tilled water and Ringer solution Examples of the 
msiilts are given in the graph 



P 01 .AEOOBAPHIO L'UaVES THOM 0 8 V TO 1 9 V 
Uolvannineter sensibility, 1 in 200 Ckinoentrations 
are those of original solutions before preparation for 
polarography Concentrations m the polarographic 
solution (amnioniBcal hexanune robaltic chloride) are 
I . SO of the origmal solutions 

denim, urme and water extract of yeast give 
similar curves ; distilled water. Ringer solution, the 
ternary thiazole, riboflavon and cozymase give 
‘empty curves’ , aneurin, cocarboxylase, the quater- 
nary thiazolo, cystm, cysteme, and the nicotinic eicid 
derivatives give curves with deviations at the same 
potentials as the biological fluids ; but great conixin- 
trations ate demanded to get curves so high as given 
by the biological fluids, except by the quaternary 
thiazole ; it is not known whether this substance is 
present m the free state in blood and urine. 
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Tho polarogiaphjt cuivos in the canctr k actions 
must bo an additn o uxprossion of tho substanoos 
mentioned plus something not yit ohicidatisl I'he 
substanco must be rather stable if wo may tako the 
polarographic cuive as a criterion, it < an stand 
boiling for hours in open cossols it cannot bo 
oxtiacted from acid noutial or alkaline urine b\ 
shaking with chloroform liin/om, yKiliol tarbin 
tetrachloride, tnchloiothjh no oi obvo oil U\ 
Iractional aildition of mithanol i thanol oraiitiiii 
the substanco seems to hi adsc ibcd to tho piccipitati s 
in proportion to tin ir amounts It can bo adsi ilxd 
(though not ipiantitativclj ) on fiilli i s arth at /H 
4 6 and regained by el ition at pH 7 b\ pjridiu 

Ihe »ubstnnce in «eium dm a not paas a ( ello/iho) 
nu-mbrane the aubatanct tn niine pisaea n (tlhphinr 
men brane but i rn/ al > il / 

Bile (fiorn necropsies) giM s vciy low curve and 
cerebrospinal thud (liom patients) giyos almist 

In n ncent papei A\aldschmidl Jioit/* [lut fit 
ward tho view that tho cancer substatico m ci iin 
may bo a suljihur tioo mucoid wo can ci nliiin his 
exponmonts withfiactional [in cipitationwitlu thui I 
but our experiments with urine scarcilv supp it 
the mucoid hypothesis as n mnal unni Jees ii l 
contain miicoicls and mucoids do not pass ‘0 llophaiu 
iiioinhrani s 

We wish to thank Dr lutz 1 |>manii of tin Bi » 
logical Institute, tailsbcrg loiiiidation who kindiv 
sent us some of tho svnthitic comp unds 

1 HANTS BFBC H 

O M ILpsKKii ts 

1 insen Iiaboratory 
linson Institute and Radiutustation 

t (1 WoifFDBANDt 

lorrosan lioscarch Laboratory 
( openhagen 
Jtine 27 

llcruh Hurl I in Sclmiisl NvTi kf 141 (IJis) 

■Itrlieka Arttt. ntmiot \ rrrw ArW./i-ltonj/i u S IMtUs 
•nr »ii I «i8 Jroe Snr hxp Siol Med U IS (IDI 1 
MV aldtt( I mldt IcCltz Anf/e * indtf C hem 61 t 24 (IO'Ih) 


Two Active Proteins from Rattlesnake Venom 
Wk have found tho dry venom of the Bra/ihan 
rattlesnake (( rotalua I ierrtflcna) to contain about 
60 per cent of a neurotoxic substanco and about 10 
pot cent of a blood coagulating principle The lattei 
shows all the proteolj tic as well as all tho c i agiilatiiig 
activity of tho crude v enom It was not possible to 
obtain this protc in m a homogeneous state or to 
crystallize it, but wo wore able to achiovo in tho best 
case a tenfold mcrease of activity biiico the blood 
coagulating and tho protool>tic activity was alwa>8 
found in the same fraction even when puparod m 
different ways we liolteve that these two activities 
are due to the same protein It can bo obtami d by 
saturatmg the venom solution to 4(1 per cent with 
ammonium sulphate whereby it is precipitatrd 
adsorbed on mactive globulins When removing tho 
ammonium sulphate by dialysis these globulins 
separate out and the supernatant solution oontains 
the coagulatmg substance It can bo obtained ns a 
colourless material on evaporating the water m the 
high vacuum after freezing Wo were able further to 
punfy the coagulatmg principle by redissolving it in 
distilled water and centrifuging off the undissolved 
matenal Once it is highly purified, it shows the 
properties of an albumin It can also be isolated 


from tho motlu r li(|Uors of the preparation of tho 
IK uiotoxic prm< iple 

This iicurotoxK substance wo could obtain pure 
and in the trjstalhno state as will bo dcsciibed 
clsowhin in di (ail* It is the fust protomic toxin 
winch has so fai been cijstalh/cd It contains the 
whole III iir toxic and the wholn hs'molytic activity 
ol the venom I lie sc two pi poitics of many snake 
vine ms have hitliciti been attiibiitod to two clif 
feic nt substances c iic an enzyme tho other a toxin 
I his siilisfanc c nc (allxi rio/oi in (( rotolua t temfi<ua 
t in) (ic toxin can bo isolat d from the fresh 
vonoiii sec 1C till! Iiv heat c lagiilation precipitation 
at tho isool ctiic pc int and uinmoniuni sulphate frac 
tioniiti 11 ( lot ixin ci\stalli/c s fiom pyridine acetate 
s ilution in thin c|iiadratic plates which aggirgatc in 
V r> chaiac toristic manner (see accompanying illus 
trati n) Re pcatod ic c r\ stallization dc os not alter the 
[ihysiol gical pi [IC rtios or the analytical clata 



Jho anaivsis shows cr toxin ti c c ntam 4 0 per 
cent f siilpl II which is inoio than in the ciude 
vcmiii It has been previously shown* that tho 
sulfihiir 111 all venoms invostigat d here is bound at 
least paitiv in tho fc rm of S S bonds and that 
an opening of these linkages h\ reduction with 
cysteine ( — Sl() inactivates (he venoms just as is the 
ease with insulin 

Wo have the te fore determine el tho epiantitativ o 
distiibiifi III of tho sulphur in orotoxin and found 
the following facts the cystine content of 13 2 )xr 
eent tone spends to 87 4 pei cent tho methionine 
content of 1 36 pe r ei nt to 7 3 [« r cent of the total 
siilphiit The ejsf no value is the mean of eight 
dctc imiiiati Ills using the Fohn Sullivan and Baem 
stem methods All agree 1 withu 0 1 per (cut hrom 
the methionine value which is the mean of throe 
dctc rminationi agreeing within ()()’> por cent a 
niinimutn moliculnr weight of 11,(M>() can be calc u 
label Iho moloculai projioiti in of methionine to 
cycstine is exactly 1 6 One is tem[>tcxl to behove 

that tho actual molecular weight will bo three or 
SIX tunes II 0(10 A molecule o" tho weight 33 000 
woiilcl contain eighteen cystines ihreo mcthionmes 
and possibly two more sulphur containing units which, 
however cannot lie clisulphides, thiols homologues 
of methionine or thiolactonew 

K H bLOTTA 
H I UAKNKKr CONRAT 

Dejiartmont of Chemistry, 

Instituto Butantan 
SAo Paulo 
May 7 

■ Slotia K U and }< raenlcel Conrat H , Btt dueh Chain Q*$ 
(1908) 

• SlotU K R and Fnenkol Connf H Bar ditch Cham Oat 
71 264 (1638) 

• SlotU K H wid Forster W Bar dUeh Cham Oat (1938) 
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Low-Voluge Electron Diffraction Tube 
A MKAJFD OFJ do lay tube for dumonHtratiun 

of eloition diffraction patterns at low voltages 
(6,000 7,000 volts) lias already been described by me* 
Wo have recently c arried out c xporiments with this 
tubo at lower voltagos and have found that the 
electron diffraction patterns are quite visible on the 
fluorescent si roen down to 4 000 volts and just 
visible diwn to 2 (MMI volts Photographic records 
of election diflraction patterns could therefore be 
made iiKing elections if only 2 (MK) volts energy 
Tamrs a Daruyshirf 

liiranti Ltd 
Hollinwooil and Mnstoii, 


Definition of Research Department Administration 
I UAVE no ill sire to lesiisi date or discuss law couit 
cases in the eon espondi ni o columns of Na i i bf 
but ui the summing up of a recent lav wluih inanv 
remit ra of Naivibe will ha\o followed, the judge 
made tlie following statement Nobody aiiggcat-)d 
that [the plaintitf] was anything but a thoroughly 
perhaps < xt t ptionally compt tt nt jieraon in hm 
scientilic work but [the defendants] said that his 
meoinpetinco lay in his failure to administer his 


department properly' that is, to keep an eye on 
hnance and to see that the machinery of the depart 
ment was miming with reasonable smoothness (The 
Tirnea, July 22, 1938) 

Quito mdependcntly of tins particulai law suit, and 
with no implication in resjioet of the judgment, I 
think that most lav readers would infor that this 
represents a corieit and adequate definition of the 
duties in rosoanh dopailinent administration It will 
be sulhc K nt m Natukk to rni ntion tho framing c f 
risianh p die us allocation of probk ms to tho right 
people, CO ordination, inspiration and tho maintenance 
of a happy atmosphcio as among the prime functions 
of tho head of a dopaitinont as such Moreover, the 
ividonce m this ease indicated that this extendi d 
definition was upplicnbli to tho department m 
question My pi ini ijiivl point, howovi r, is that there 
18 a wide spit imI tendciiev to regard administration 
as merely the supervision of olliie routine Any 
uniucissary jx iixtuatioii of this fallacy is highly 
injurious to efforts that are bi ing inadi in connexion 
with admiiiistratiye eihication which os this case 
BO lamentably indicates, can bi meded by both 
1 mployers and i injiloyed 

W H Dunlop 

67 (.ordon Square, 

IJloomshury 
London, W C I 
July 23 


Points from Foregoing Letters 


Expebimpnts with liquid helium at tcinjioraturts 
between 0 2“ and 0 5° J< mditatc occonlmg to Dr 
N KurtiandPiof I Simon, that tho anomalous heat 
conduction and probably the siirfaco film flow vanish 
at these ycry low temperatures 

I’rof S biCAeniowski, Prof S Zitiiucki and Dr 
K Naikiewicz Jodko have measured during a 
balloon ascent loni/ation by cosmic rays at heights 
from 6 to 10 km Nitiogen and kryjiton loniration 
chambers, each filled with gases under pressure of 16 6 
atm , were used The ratio of mte nsities of loniration 
in krypton and m nitrogen is equal to the ratio of 
densities of these gosexi 1 he curves obtamcsl show no 
irregularities, which is contrary to tho rosiiltsof some 
tiorman authors A residual current m tho above 
chambers observed at a depth equivalent to 900 m 
of water shows v cry marktxl fluctuations which may 
help to explain tho anomalies of ionization by cosmic 
rays at great depths found by C Jay and Corlm 

D A Oliver and J W bhodden find that, on 
cooling permanent magnet alloys of the nickel 
aluminium iron Mishima typo in a unidirectional 
magnetic held, tho coercivity is not greatly affected 
but tho remanenco and the value of fiffnux 
mcreased , they suggest an interpretation of the 
results 

Prof K S Cole and Dr H J Curtis have shown 
that there w a decrease m the alternating current 
impedance of the giant nerve fibre of the squid during 
the peiesage of a nerve impulse Analysis of the 
change shows that it is due to a decrease in the 
membrane resistance without an appreciable change 
m the membrane capacity 

Dr A. S. Russell and J C Carver have mvestigated 


tho reduction of solutions of nickel cobalt iron and 
other similar metals by zinc amalgam I hoy find 
that reduction to metal occurs \ ery much more readily 
from complex anions of tlieso metals than from the 
cations They reject the view that tho slowness of 
reduction of the cation ls primarily duo to a surface 
action at the reducing mital, and ascribe it to the 
exisUnce of protective groupings surroimdmg the 
apparently simple cation i 

D Erikson, Dr A E Oxford and Prof R Robinson 
find that tho pigmi nt of Act\nomy<xa Wakamanii 
maintains its blue colour wlun boiled in alkaluie 
solution, and cannot, therefore, bo an anthooyanin 
No anthocyaiun they state, has yot been do 
finitely d< monstrateil m any bacteria 

A table showing the biological activity of various 
double tsters of the synthetic oestrogenic agent 
diethyl stilboeslrol is given by Prof E 0 Dodds, L 
Golberg, W Lawson and Pnif R Robinson Large 
doses of the dimethyl ether prolong the oestrus 
almost indofiiutt ly 

Polarographio curves ({potential changes at a 
dropping meroiiry oloctrodef of various substanoee 
are given by F Bergh, Dr O M Hennques and 
O O Wolffbrandt They conohide that the curve 
previously obtained with cancer serum is due to a 
mixture of substances One of these can be adsorbed 
on fuller s earth and re extracted by pyridme 

A ciystallme toxic protem (crotoxm) of molecular 
weight 11,000, or possibly 33,000, has been obtained 
from the venom of the rattlesnake by Prof K. H 
Slotta and H Fraenkel Ckmrat Another active 
constituent of this venom which has proteolytic and 
coagulating activity has been separated m a tenfold 
mcreased concentration 
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Research Items 


Stone Age Correlations in South Australia 

Thk stono ago of Kangntoo IsluiwI oft tla c ast 
of South Auatralia lin-s boon stmliod b\ Mr Noiinmi H 
Tindalo (Records S liisiriilimi Mtis 6 1 lUf?) 
With a view to its place in tin mainland o picnoi ancl 
its relation to the stria age i ol la mama Siimiitin 
and Malaga In tho c< or of a laioh f< r st n ngc 
sites on Kangaroo Island h \m\oi a mimt i r <f 
implements were found of a t\{)e ihll ring fi m ih i 
of the mdigenoiis ciiltun -svlah it wns « ndid I 
wore of Tasmanian oi igiu and bod bci iv mod l« t\i ct n 
1819 and 183(1 by Tasmanian w m<n inti hioc 1 n 
tho island by wluto nan lh(\ lx It ng t< tin lalir 
ol the two phases differt ntiatc'il m I asinanian tnllun 
The Kangaroo Island stone ind istij mt In I s a 
mimhor of typts mehulmg sumatias an ol ngattd 
(lebblo core irnpltmtnt, so callt d hcic fi in its ri 
semblance to an impkmtnt t f tho Uppi r Pateolithic 
scries of Sumatra and tlio Malay Peninsula a dis 
(oidal flake implement rtscmblmg but distinct from 
the Central Australian arapi t the hi r e hoof 
harnmorstones and simple llakt s Impkinents of thc 
Kangaroo Island type have be.i.u foiinil cn sites on 
tho mainland sue h as at Halcorae ana Creek and on 
tho old land surlaco at Fulham Tjpos resembling 
those of Fulham have been discovered at Ilallotl 
f eivo Similar implements eomo fre m lasmania 
possibly from sites on wine h tho usual I osmnnian 
types are not found It thus becomes eviilent that 
the Kangaroo mdustty belongs to an olel culturo 
having affinities with tho Upper Pala'iilithic ol Malaya 
A tentative correlation with (ho succession which has 
been established on tho Mtiiray River suggests that 
It may be similar to tho culture brought to Australia 
from Malaya by tho first native visitors anel that 
those may have been the ancestors of tho Tasmanians 

People and Culture m Pukapuka 

A coMPRBiiKNSiVE study ot tho othnologj of 
Pukapuka, Cook Islands since 1914 under tho 
administration of Now Zealand, has been made by 
Ernest and Pearl Beaglehole, on a Bishop Museum 
fellowship (Bernice P Bishop Museum, Honolulu 
Bull 160, 1938) The population of the Island m 
1936 was 632 In 1904 it was 435, since when it has 
increased consistently excejit in 1916, when a drop 
in numbers was due to tho eflects of a tidal wave 
Records for 1933 and 1934 show a total of 41 births 
as compared with 22 deaths Anthropomotno 
measurements were made on 230 liv mg and have boon 
forwarded to Dr H bhapiro for examination The 
amount of racial or eaily inter island admixture is 
not great Iho stature for men and women is less 
than for other Polynesian groups Face type seems 
to vary between a narrow, long face with long nose 
and a wide face with short bro^ nose It is possible 
that analysis will reveal two physical types based 
on this distinction Skin colour is li^t brown 
becoming very dark on exposure to the sun Little 
lex differentiation is observed m motor habits 
Although social structure has not been much affected 
jy cultural contacts, except in regard to the power 
)f the oluef, behaviour has been made, outwardly at 
east, to conform to missionary standards This gave 
Tse to certain ddBoulties m the way of mvestigstion, 


which howovoi ultimattly were ovircome Tlie 
imp< rtanoe of this lies iti tho fact that tor the Puka 
pukan all iKlivitiis kd not irally to six Mhatevir 
tho piiipuse of a (bunt all cjiiio sooner or later to 
tlio loot of MV and triumphs and skill were woven 
harini nii H'.lv into a couti \t tliut stress! d tho greatest 
j Vs rPiikapukun lift It IS imp riant to stroHS tho 
siiriplilieitions inevitably intnxluctd by the limita 
ti( ns f r in at >11 tn\ iionmcnt 1 his is most noticeable 
in mat rial oiiltiiro (witriass the absence of bark cloth 
miinufai tiiro) but onvironii i ntal inHutiito also 
allctts s < lal trgmi/atim Abseuco ol kavn moons 
the nun dovok piiK nt of t laboiate kava coiemonial 
I imitati ns in food rosoureos naans that much time 
must bt spent by both men and wona i in procuring 
food llicre are tbciobro ni Icisurod chiefs who 
• oukl alfi rd thi liivurv of suppoitmg nkillod artisans 
ind craftsmen 

Insect Vectors of Beet Curly Top Virus 
Tiir rclntuiis Istwiin a vans and its insict 
vector OI c injil \ an 1 but littU uid( rstood at 
probtnt Messm ( VV Ik ime tt and 1 liigh F Wallato 
havi studied Ih i transmission of the i inly top virus 
ff sugar beet by tho kaf hopper J< nleltir tensUus 
lliiv iMiblisb soiiK inti resting and illuminating con 
duHions in a icctnt piipi i (,/ Agnc Iks 51 1 31, 
Jan 1918) A UntUus is tho only vector of curly 
t<ip vuiH in N rtb Amt rica though otbi r insiits 
feed It adily upin th Lett plant The vans is shown 
to enter tin bodies of all th so insects but the vector 
species IS the oalv ono which can it inftct Virus is 
prrsent in tin blood and tlio salivary glands of h 
tenellus hut tho available ovidonto suggtsts that no 
multiplicatitm ol virus takes place within tho insect 
Experiments on transmission of tho distaso by fasted 
insects are reportetl The results woulii st t in to show 
mat tivntion of the virus bv one of tin dige tivo 
cn/ymos secreted by tbt insect Many otbt r hntlings 
are given and tho paper opens several hopteftil lines 
for fill tiler itwearch 

The Soybean in South Africa 

Dr J Viljoen has roconth publishetl an mtertisting 
analysts of the possibilitios of tho so \ bean for South 
Afiica (jSc» Hull No 169, South African Uep Agric 
and Forestry) Pointing out the (,,ioar increase in the 
cultivation of this bean in the Ur itetl States (m 1921 
the art a under soybeans already exceeded three 
million acres representing prelrablv tho greatest 
change in an c^p-icultural practice in tho histtiry of 
Com Belt Agnculturo ) Dr Viljoen emphasizos tho 
fact that tho bean may act as a restorative crop 
odapte 1 to local conditions which can be grown 
in rotation with mairo A study was therefore 
mode of tho composition of the most important 
South African variety and of their express^ oils 
The oil proves to be nearly identical with that 
from tho American bean Soil fertility seems to have 
little mfluenco on the composition of tho bean , on 
the other hand olimatio effects are considerable, 
minimum temperature mfluenomg considerably both 
the percentage of oil and the protem content The 
effects of vanouB fertilizers upon the yield and com- 
position of the soybean are also analysed very fklly 
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Pasture Improvement in Australia 

1HK rfcont ISHUU b\ the Au-itnilian Council for 
Sciuitilu ami Industrial Kent an h ot two imhlicatioiw 
(Miilboiirm Covt mmcnt Pnuti i ) dealing with 
ililTiriut amx.( tH of paHturo iinpnivcinont, illiintiatoH 
tho impoitanto attnthid to tho wibject in the 
Commonwealth Pamphlot No 77 A Study of 
PcrHiHtimv I’n ilutt)\ it> and Paint ibilit-v m Hoini 
Introdiiud Pastiiro ( rassns by A MeTaKH'trt gives 
an account of tho cliaiai t( i mtii s of hoiik thiitv four 
'laiutus <ir HtiaiUK of grasses obtained from otbi i 
countries 'J be cliinatie regioiw eif \uHtralia \ai\ so 
wiele ly tliat contacts luive been ostablisheiel all e>\or 
the weirlel ein the chanen eif finebng seim atiain tile 
inliodiie tiem eif wbieh w nild inateiially benefit the 
natiec pastures tho noithern areas m particular 
be mg in noexl of home such impriM me nt Ihe seconel 
publiention (Hull 110) The He lalie n of Phosphate 
to the Development eif Seeesle ei Pasture on Peidsohseel 
Sand , IS by H C Inimhle anel t M Deinald Tfiis 
re port dise iisuos woi k foi ming a |)art of a i ei epe iati\ i 
piogramme of inveistigations earned enit by the' 
Waite Agiicultniiil Heseareh liistitnle tho Carnegio 
( enpoiation of Ne w \oik and thi Vusftahau ( (nine il 
for Scientific and Indnstrial Heseareh Pastiiie 
CHtabhshment in South Vuwtralia depenebe largely on 
an increase iii tho available phosphate contt.iit ot tin 
soil together yvith hectliiig of Hiiitahlo le giimou anel 
grasses Podsohzed sods due to their excessivo 
leaching aro S}X)( lally low m aviiilable phosphate 
and niliogeti and tho iiiyestigalions dosciilKd m the 
bulletin show that tho dtessings of siipi rpliospfiato 
usually giy on sliould ho consiiUtably iiieroased if tho 
maximum oconomic itturns of the subteiiam lyn 
clover pevstuios aro tj bo realized 2 ewt of super 
pliosphato per acre annually for tho hrst thieei years 
is iwomme ndesl Tho meoiporation of glasses into 
tho clover pastures is also discusbcd 

Vegetative Propagation in Leafy Liverworts 

W Dfoknkolbi* has recently suryoyed tho various 
oigans serving for yegetativo reproduction in tho 
foliose hvorworts (Annalfs Byologtci 10, 19d7) 

Deciduous branches anel thalloso outgrowths are new 
tyjios not prcviemsly deseribod The author finds 
the tyfH> of vegetative propagation very < haractenst ic 
and often of greater systoinatio significanco than 
details of thee ponantli tiemma production is asso 
(latexl with leaves of a definite age and tho effect 
on leaf produe tion is charactorist le of the type of 
gemma produced and upon the sixycies Jn some 
cases, tho same sjvecies may develop more than ono 
kind of organ for propagation for example, deciduous 
loaves and marginal geimnio , in some the pro 
duotion of deciduous leaves is penoclic Vegetative 
propagation in this group is not antagonistic to the 
production of sexual organs The paper also me hides 
a discussion of tho relationship of the various types 
of vegetative roproduotivo structures to one another 

Plant Pathology at Seale Haync 

Thk fourteenth annual repoit from tho Department 
of Plant Pathology, Seale Hayno Agricultural College, 
contains much useful and practical information 
After a general survey of tho pests that occuired 
during the year under review on the various agri 
cultural and horticultural crops of tho district, certain 
problems are treated in detail Investigations have 
been made oonoeming the dwarfing disease of plants, 
especially polyanthus and cyolanaon, from which it 
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appears that tho malformation is not necessarily 
associated with eelw orm infestation, but that bacterial 
trouble may be tho cause , the nature of tho attack 
however is not yet understood The hot water treat 
ment of nare^issus bulbs for controlling evolworra is a 
further subjeH-t which has received much attention 
Although satisfactory os a method for controlling the 
jMist damage to the flowers in the succeeding season 
has often occurred The timporaturo of tho wafer 
and tho time of tho year at whii h the treatment is 
earned are both oxccedingly important The period 
during which tho bulbs are m a state of full donnanev 
IS comparatively short but it is the only safe time 
at winch to cany out hot water tieatmont Varieties 
differ considerably as to tho length of this safe period 
and the 11 sensitivity to hot water and tho behaviour 
of many well known varieties is closcnbod in detail 
f >r tho guidance ot tho growci Iho handling of tho 
Inilba aftci treatment is also imixirlant drying on 
trays being prefe ruble to sacks i urtlu r, the rate of 
cooling must not bo too rapid, [larticiilarly m tho case 
of bulbs treated early, or damage to tho flowers will 
result Dry planting appears to bo pnfoiable to 
planting in a wet roiidition but if there is no storage 
aee tmin lelation elifiping the bulbs in a fungicide after 
tho hot water hath will re duce the likelihood of decay 

A Link Between Zygomycetes and Oomycetes 
The life history of Du,ranophorii Julvi a fungus 
belonging to tho Mucoralos lias recently bee n studied 
by Dr 0 O Dobbs ( / runs Bril Mycol Soc 21 
Pts 3 and 4 lh7 , June l'J3S) Ihis rn add is of 
som wlievt rare occurronoo but has sovcial interesting 
foaturoe It foims spoiangia only when illuminated 
and zvgispoies only in the dark It lias sexual 
reproduetion by conjugation but tho inalo and 
female gainotee are recognizable striie turally Con 
tiiuts of tho male also migrate into the female gam to 
at fertilization theiro is no equal fusion ivs usually 
happens in eonjugation Tho fungus is homothallic 
and female gametes may moreover, bo formed with 
out the stimulus of any opposite male D fulia is 
undoubtedly a rnomljei of the Zygomycetes where 
conjugatiem w tho rule , but it is also a link between 
that group and tho Ooinycotoa whore a largo sedentary 
egg IS fertilized by small motilo male spermatozoa 

An Egyptian Mould Fungus 

A MOULD fungus PrtiiciUium egyptmeum, isolated 
from soil in Egypt is described m a recent paper bv 
Younis S Sabot {Trans Bnt Mgcol Soc, 21, Pts 
3 and 4, 198 , June 1938) The chief charactoristio 
of this species appears to Ixj that it forms asoigerous 
fruiting bodies with readiness upon most common 
media Mycelium of the fungus is homothallio, and 
the ijenthecia appear under wide variations of tom 
peraUiro, relative acidity and atmospheric pressure, 
though humidity has a slight effect upon their forma 
tiein Tho species should provide very convenient 
material for teaching 

Soil Erosion in Tanganyika 
An mterostmg memorandum on soil erosion, by 
E Harrison, director of agriculture Tanganyika, has 
been issuod by the Government of tho Territory 
A ropresontativo committee appointed to advwe on 
the problem formed the opinion that the primary 
method of attack should be educative rather than 
ameliorative, and with this end m view the already 
existing authorities, such as forestry, veterinary and 
agricultural ofifloers, were instructed to demonstrate 



NAl URE 


217 


No 3587 July 30, 1938 

tho wjrioiis nature of the loss caunod by hoiI erosion 
and to arousQ interoat in tho im thodtt by which it 
ould bo chocked In some distncte tho syatems of 
land miinagement evolveil by tho native cultivatora 
wore practically ideal coiintora to water erosion, but 
in otnera considorablo time and patience will lie 
reiiuired before the value of and noceaaity for, 
adopting entirely new praititos is roali/id Tho 
relations between over stof king aiul soil « rosion aro 
particularly intricate Iho natice husbandman is 
only cupable of maintaining largi numbers of ( at tie 
on land more or loss denuded of persistent vogctatii n 
as otherwise ho incurs the ravages of ticks, flu s an 1 
worms, and those aro ]ust tho conditions which 
accelerate soil erosion In view of this tin director 
of the veterinary services has c itlined a scln me b\ 
iiiians of which overstocking may bi rolicvid file 
chief items are expansion of a rotational glaring 
svhtcra, increased watii supphis and thi eiiiliol of 
till typie and number of stock carried, and control of 
grass burning Appliiation of scientific knowledge 
coiijiled with some form of legislation is rogardi d as 
the best way of furthering tho intc losts c f the native 
Anti eroMon rules have already been drawn up in a 
number of districts with considi rable sueeoss 

Structure of Pepsm 

Thb ejclol structure f , eontamiug 2S8 aniuiu iii id 
lesidues is pioposcsl foi tlie inokeiik ot jjopsui by 
D M Wrinoh (Phil Mag , 24 940 , 1937) In this 
stmeture the mid points between adjacent atoms he 
on tho faces of a truncated tetrahedron which would 
a< fount for the globular form of tho molt culo and 
tho molecular weight of 39,200 The dimensions of 
unit coll m tho i rystal lattice as di t< rmineil bv 
X ray investigations, are a 67 A , c 462 A 
laking tho density as 1 32 this givi s a cell molecular 
weight of 1,434,000 Since half the weight of tlie 
crystals is made up of water n movable a( louin 
timperature, then the number of moItculoH per unit 
(ill must bo 1,434 000/(2 V 30 200) 18 3 X ray 

evidence has also suggesteil that the unit cell is a 
nine layer structure, henci there must be two inoleeulos 
to each layer, each of which is associated with (say) 
2 360 water molecules Ironi the dimiiisions of tho 
crystal cell, the size of the cyi lol f , muloculo and the 
possible arrangement of thi 18 molecules in a nine 
layer system in the coll, it is didiiicd that tho mole 
cules must he some dist^uieo apart, tho distance 
between parallel faces of adjacent molecules lieiiig 
sufficiently great to suggest co ordmation through 
the R groups of the molecules Co ordination of 
carboxyl groups (from the glutamic acid lesidiies) 
with water moltxiulos as mtenni diam s and of amide 
groups (from glutamme residues) aro both suggested 
as possible The great moss ol the water molt i iilos 
associated with the pepsin molecules in tho crystal 
may form mega olusters between tho lajors of pepsin 
molecules resultmg m a crystalime arrangement of 
atoms throughout the latlico Tho prosonco of such 
clusters and of water molecules m tho co ordination 
bridges would imply a collapse of the structiiye if the 
vater were withdrawn and would ht with the well- 
oiown fact that piepsm crystals lose their stability 
m drying 

%ysical Investigation of Metallurgical Problems 

A BBViBw dealing with the applications of magnetic 
letennmations to the study of the structure of binary 
dloys of which one of the components is ferro 


magnetic has recently been published by W Oorlach 
{Naturuiss 26 369 1938) 1 he problem parts ularly 

eiiisidircd is that of precipitation hardening that is, 
tho hardness of yrystals formed bj dt [losition from a 
supersatiirati d solution of one metal in anothi r iho 
author shows how a study of magni tizatic n t< mpora 
fine curves, and coercive force Umperature curves 
fiiahles the phasis to bo anaijstd ilhistiating tins 
liy tho I < nsidi ration of the mrvns for nickol 
bi ry Ilium and iiK kol golil alloys J lii diti iinmation 
( f the elc< tncal resistance < f alloys with and without 
tbo apjiliiation of a magnetic fii Id also y it Ids results 
the sain as llioso obtaincil by the foimer metliod 
Investigations of th< paramagnetism and dia 
magnclisin tf alliys may also bo used and Auers 
wcik II tin yiiriatiiii of susceptibility tf a super 
sntiiitttd inixeil crystal systt m if ctiijKr and 
aluminium with time tliirmg which haidening is 
taking place at different teiuiic ratiire s is reviewed 

T Cassiopeix a Temporary Reversal iti its Curve 
Ma L M UoLBOBN’ has recently published a 
jiajK! with this title (J Bnf Ast Ass 48 8, June 
1938) in which ho disc iisses small drops in tho magni 
tiido of this stai wlnlo it is on tho rise Not only 
has Mr IIollxiiii leeordcxl tliesi drops his ohse rva 
tions hayo also been oonfumeel by othoia who have 
iloyoted much of their time to this subject such as 
Pref A A Nijland and Mr N F 11 ICnight Mr 
W M Lmdky a we 11 known variable star observer, 
bos added some itmarks e n Mr llolbom s pajicr and 
agrees with bim that I< iig period yariablos should 
be watehed yory closely fir subsidiary phases and 
that ohseryers fhiiild not heJsitate t< roeoid such 

Elliptioty of Close Bmary Stars 

Mn J TyyTBN has rerently puLhshed a paper 
on this subject (Mon f^ol Ho j Astro Sor 98 6 
April 1938) in which hi attomots to estimate tho 
dogite. of Central coiidensali n in close binaries from 
the n ohservexi ollipticitii s I hreo olhjisoida! ynnchlos 
an e e nsielorotl ^Andiomodi b,Per8ei and jr, Ononis 
tho J lioto cloctnc light eiiryos of which have been 
deti rmmed accurately by Stohbina anil Kuffer 
spetli eopic oibital I lemenfs for the jiriinarios have 
also him found If e represent the rotation otfect 
and (f IS the latii of tb eentiifiigal for i to gniv itv 
at tho o |uator ef the pr mary the value's of t/cjt are 
found to bo 45 2 7 and 7 4 lesjx ctiv e ly for tho 
stars referred to Di the c aso of tho average star, t/ip 
might bo cxpocU 1 to lio about 0 6 and tho dm 
cicpaiicy shows the difficulty of ooctjiting light vana 
(ion os duo to illiptioity of figure The paper deals 
also with those eclijising binaries where estimates of 
the eUiiitieities liavo heyon made and in this case the 
jHisition HOerns more hopeful Stars if tho W Ursro 
Majoris and Beta Lyrae tyjie where the two com 
pononts aro almost eejual in si/o and are re y olvmg 
nearly in contaot, have a mean value of 0 67 for e/<p, 
inelioating a central density condensation a little 
greater than that for the planet Saturn Mainy of 
the Algol stars utilized m the work show that the 
mean value of c/9 is 0 71, corresponding to a central 
density concentration mtermediate beWeen Saturn 
and Jupiter As there are so many uncertainties 
involved m the computations it is impossible to say 
definitely what the real mtemal density oonoentration 
18. It may be some satisfaction to know that the 
resulte are not at variance with expectations , but 
beyond this it la impossible to go 
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Research and the Amenities of Railway Travel 


W E live in an age of rapid change, due largely 
to the increasing readiness and rapidity with 
which the results of soientiho progress and research 
are applied to the conditions of life , and, in addressing 
the Institute of Transport on April 11, Sir Harold 
Hartley showed how the amenities of railway passen 
ger travel are being improved He confined his remarks 
to the aspect of the comfort of the passenger rather 
than to such desiderata as increased speed and safety 
After mdicating the several conditions which together 
determine the comfort of a railway journey at modem 
speeds, ho proceeded to detail the steps bemg taken 
to ensure their maximum effectiveness 

Absence of vibration or irregular motion is prob 
ably the most important factor so far as the passenger’s 
comfort IS ooncemod, and although the diflfiiulty of 
elunmating these mcreasos greatly with increase of 
speed, much has been done m recent years to imtigate 
them Smooth running depends on the design of 
rollmg stock and railway track and on their main 
tenanoe, and was dealt with under three aspects 
the motion of the wheel on the rail, the springing 
and couplmg of the vehicles and the effect of the 
permanent way Over many years, a largo number 
of experiments have been made with various designs 
of bogies and various conings of wheels in order to 
discover which typo gives the best riding and the 
least wear, and standard practice has been based on 
the results 

More recently a complete theoretical and expert 
mental mvestigation has been earned out in the 
Engineering Department of the University of Cam 
bridge by Prof C E Inglis and Dr B D Davies, 
as a result of which the form of the smuous path 
traversed by a pair of coned wheels and their axle 
has been determined The results of their calculations 
were confirmed both m the laboratory and on the 
traok and their theory suggests that, instead of conod 
wheels, cylindrical tyres should give oomplote 
unmumty from lateral oscillations and ‘bogie himting’ 
In agreement with this theory are the results of the 
cinematograph record taken by the Chicago, Mil 
waukee and North Shore Railway, which also showed 
that with the oylmdrioal wheel there was no regular 
oscillation and its flange rarely struck the rail 
Experiments m the case of the L M S tram. Corona 
(ton Soot, with various oonings and with oylmdnoal 
tyres proved the excellent nding qualities of the 
latter, and it was with these that the tram was fitted 
when the record run from Euston to Crewe was made 
on November 16, 1936 Excessive flange wear, how 
ever, neoessitated the trueing of the wheels after 
20,000 miles service on the London-Glasgow run, 
and a compromise was then made of using aim 100 
oonmg, which gives almost os good ridnig at high 
speed without the disadvantage of excessive flange 
wear Another method of avoiding oscillation is to 
mount the wheels so as to rotate mdepondently 
This eliminates ‘bogie hunting’, there ta no sbdmg 
motion on a curve and the ndmg of the cooob is 
exoellent, but the oonstruotion is much more oom^ 
plicated and the cost oorrespoodmgly high 

Coaches are also subject to oscillations due to 
imp€K)ts at rad jomts and to other traok irregularities 
A oombinatton of belioal and laminated springs is 
used to damp out these . the former give elastic 


support while the latter damp out the vibrations 
In addition, rubber is being used m seat and bed 
construction to eliminate vibration, the most effective 
material being rubber and metal or wood m alternate 
layers Also associated with comfortable travel is the 
correct balance and oentrmg of the coaches and the 
correct construction of the coupling and buffing gear 
holding the vehicles together and preventing surgmg 
and transverse oscillation Accurate records of the 
riding qualities of different types of construction and 
of the deterioration due to wear are obtamed by 
moans of the Cambridge aooelerometer which, by the 
movements of two weights hold between stiff springs, 
prepares a graph of vertical and transverse osoilla 
tions and has thus helped greatly m effecting positive 
improvements 

The mamtonance of the permanent way is an 
important factor m ensuring the comfort of the 
passenger At high speeds, irregularities of the track 
lead to impacts which react so as to produce greater 
irri gulanty Hero, the Ilallado recorder is used to 
give a cjntinuous record on a strip of papier of the 
hoii^ontal vortiial and rolling movements of the 
vehii lo as it piassos over the lino and so shows where 
adjustment of the track is necessary The Hallade 
method wai used m improving the traok for the 
accelerated timings of the Coronation Scot and, as a 
result, not only had the cant of rails to be readjusted 
to balanco the centrifugal force but also the Ime bad m 
places to bo slewed to improve the alignment and 
transition curves had to be lengthened so that the 
tram could take the curves smoothly and without 
rollmg at high speed On the rail jomt problem, a 
mathematical and expierimental research is bemg 
carried out at Cambridge, and its results ore looked 
forward to with much mtoreet, for each of these jomts 
IS a pomt of weakness m the traok 

The reduction of noise is also receiving oonstant 
attention and is bemg effected, so feir as jjossible, by 
eliminating its production, by absorbmg it at its 
source, by avoiding its entry to the oompiartment, 
and by absorbing quickly such noise aa does enter 
Streamlining of coaches, welding of the traok, the use 
of absorbent material for a top dressing on the traok 
are some of the means m use Heating and ventilation 
offer oppxirtimities for the mtroduction of further 
amenities The only satisfactory method of attaining 
steady conditions is by a olos^ system of air con 
ditionmg, but the weight and cost of the plant only 
justify its use m very hot and dry olimatee Two 
proprietary systems of forced air ventilation are in 
use on mam Ime trams m Great Britain Indirect 
hghtmg 18 coming mto use and the oraok tram of the 
Victorian Railways — the “Spirit of Progrees” — has 
mdireot lighting for general purjxises and shoulder 
hghts for reading 

Of the improvements made m the eesthetio and 
general amemtiee the pnibho is no doubt well aware. 
The more attraotive external app>earanoe of the 
trams, the materials and decorations used inside, the 
large windows, reduction of draughts, size and easy 
form of seats, all add to the enjoyment of the piassenger, 
so that, m those unsettled hustling days, a long rail- 
way journey may be m some measure a oomfortabls 
relaxation and an esoapie from the disturbaiwee of 
the world 
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Clines : an Auxiliary Taxonomic Principle 

By Dr. Julian Huxley, F.R.S., Zoological Society, Regent's Park, London 


M odern taxonomy, after a pliOHO of xplitting , 
adopted the integrating principle of geo 
graphical replacement, thus uniting numerous forms 
previously styled speciea as geographical races or sub 
species of a polytypic species or Forme nkreta^ It 
seems desirable howe\er to go still further m tho 
direction of synthesis The naming and description 
of subspiecifio forma howover necessary, is not 
sufficient Further, if not supplemented by some 
other method, it has two actual disadvantages — it 
focuses undue attention on named forms ns against 
those which remain unnamed, oven when tho dogroe 
of distmotness is only slightly loss in the latter , it 
also convoys a false impression of uniformity within 
the named group, and thus tends to mhibit the study 
of mtra group regularities of variation 

Some special terra sooma desirable to direct atten 
tion to variation within groups, and 1 propose the 
word cUne, meaning a gradation in mesiaurablo 
characters This, being technical sooms preferable 
to such a term as character gra<lient or phrases such 
as ‘geographical progression of < haracters , used by 
W F Reuiig m his recent book “Elimmation und 
Selektion” (Naturally, when it can bo shown that 
such characters are non genetic in origin, they will 
bo valueless for taxonomic purposes ) Prefixes can 
be used to denote clmes of different types for 
example, ecocline, gonotline (gradient m genes), 
geoclme (geographical dine), chronoclino (paleonto 
logical trend), etc Ihe term eould be extendeil if 
desired, for example, ontocline for legular trends in 
mdividual development 

Clines may be of inter or mtra group nature Inter 
group clmes connect the mean values of the sub 
species of a polytypic species (or of the species of a 
geographical subgenua or Artenkreio') Numerous 
regularities of this sort are known, for example, the 
Rules of Bergmann, Gloger, Allen, etc Ronsch* • 
has recently summarized tho subject Good examples 
affecting colour or sire are found in many birds repre 
sented m Britain (wrens, puffins, spotted woodpeckers, 
bullfinches, tits, etc ) An illuminating case is that 
of the wrens inhabiting Fair Isle* These are not 
suflaoiently distract to be given a separate subspecific 
name, but are intermediate m character as well os m 
position between T t troglodyUa of tho mainland and 
the Orkneys and T t tetlandwis of the Shetlands 
To subsume these facts by a dine is to direct atten 
tion to a regularity that is concealed if we restrict 
ourselves to specification by the naming of areal 
groups 

Intra group dines conoem contmuous variation 
withm a population Relatively little work has 
as ye* beOT done on this laborious subject, for 
example, tongue length in bees* , percentage of 
‘spectacled’ forms in guillemots , fin rays m fish* , 
pattern m lady beetles* , vertebrre in fish’ , tem 
perature resistance m Drotophiia*, etc Sumner*, m 
a coastal subspecies of deermouse (Peromjfseiu), has 
shown that the adaptively cryptic colour of tho 
pelage changes gradually as one passes inland from 


white sand to dark soil Still further inland there 
oxiBtM a diHtinct and much darker subspecies on 
very dark soil which also shovs a colour dint 
though ItHs pronounced Where the two moot, there 
IS a narrow rono about three miles wide where tho 
mean colour changes very rapidly, and tho variability 
m much higher Off tho coast, on an isolated island 
of white sand lives a much paler subspecies Here 
we ha\ o, first an mtor group t lino compnsmg 
three subspecies, and also mtra group ones within 
the two inland groups J hose run m the same direction 
as the inter group clrao but are much less steep 
Iheso two gcographual clmes are separated by a 
\ciy steep geiKlic dine (genodrao) at tho rater 
brewing zone 

In plants ecological chnos appear to be the 
commonest tjpe Gregor'*, in Planlago vnarUima has 
shown that each ecological habitat selects out a 
particular assemblage ol genetic typos, so that a 
regular ecodrao will run from more to loss saline 
surroundings It is probable that similar ecodinos 
are to bo found among land snails (Rinsih’) 

It IS in no way mtendod that specification by clmes 
shoulil replace any of the current taxonomic methods 
It would constitute a supplementory method which 
it IS suggested, would correct certam dofo< ts inherent 
in that of naming areal groups, notably m stressing 
continuity and regularity of \ariation os against 
mere distinctness of groups It is important to note 
that clmes for diffi rent characters may run m 
different directions (shrikes", fox sparrows*’, Imooln 
sparrows'* etc ) 

It would seem certain that, once attention is con 
centrated on this subject, regularities of intra-group 
variation will be found to be common— the rule rather 
than the exception Tho correlation of theso with 
environmental factors will undoubtedly often not be 
easy , and where the environmental factors vary m 
a complex way, the mere detection of regular pheno 
clmes may 1^ difficult, though not impossible'* 
However, if the study of such regulantiee is actively 
pursued, I would prophesy that we shall eventually 
gam a new picture of species In many oases at least, 
the species will prove to consist of a population 
showing adaptive olmoe running m various directions 
the contmuous gradation will be broken up by 
various forms of isolation, which, by irapedmg mter 
breeding and the free flow of genes, will accentuate 
the mean adaptive differences between Eidjaoent 
groups, as well as m some cases introducing non 
Captive differences** The term clme la put forward 
as a step m this direction 

I have to make grateful acknowledgments to a 
number of systematists with whom I have discussed 
the subject, and who allow me to say that they believe 
that the use of the concept m taxonomy would be 
useful, notably Mr MAC Hmton, Mr N D Riley 
and Mr J R Norman of the British Museum (Natural 
History), Mr J 8 L Gilmour and Dr W B Tumll 
of the Royal Botanic Gardens, Kew, Mr B W. 
Tucker of Oxford, the Rev FOR Jourdam, and 
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the Coirunitteo on Comparatne Systematics of tho 
Association for tho Study of Systematici I have 
also to thank Dr J Ramsbottom for miggostmg ehne 
as the best term to donott gradation 

Remth B Kiir*e AnwfliiuiiK fur Z miogliich Byttrmatlad c 
8t I lien Lelpzls (1934) 

• Renach B Arrh Xalureach N F 8 317 (1936) 

‘ WItlwrby n F PrMtlcal Handbook of Brltlflh Bird# London 
‘Alpatov W W </ian Ke mat 4 1(1929) 


'Thompson 1) H Tnmt lUtnou State Acai Set 88 276 (1931) 

■ Dobzhamky T Amor Xat 67 97 (1933) 

• Schml It J A Genet 7 106 (1918) 

‘ TlmoTecB Rretonky N W Aro* Saturjet^ (XJ) 4 245(1935) 
•Siimn r F It Ptw X at Ac Set IS 110 4S1 (1929) 

•Ongor J W Xew Phytal 87 16(1938) 

“MUler A H Pnw Call/ Hold Zool 88 11 (1931) 

'Llnalale J Hniv Call Pvbl Zool 30 251 (1928) 

•Mlllr A H and McCabe T Condnr 87 144 (1035) 

‘S nner F B Bil/iogr Genet 8 1 (1932) 

‘BrigM Snail Gmeltee 18 9 (1911) 


The Geological History of Northern Central Africa 


U NTIL quite recently the interior ot that vast 
tract of Africa which lies north of tho equator 
and west of the Nile was virtually terra incognita to 
the geologist During the last few years liowever, 
geologists of several nationalities, particularly Pronch 
and Belgian, have been actively engaged in the smvey 
of various portions of this area As a losiilt a con 
sidorable amount of mformation on the geology of 
tho region has become available, but is scattereil 
among numorous publications many of which are 
not easily accessible to British students The litera 
ture IS, moroover, somowliat bewildering owing to the 
numeious unfamiliar stratigraphical terms whieli 
have been mtrodu’ed 

A well oondenscsl and useful synthesis of existing 
information on this subject has recently been pub 
lished by Dr K 8 Sandford (QmH J Oeol Soo , 
93, 634, 1937) who was attached to Major R A 
Bagnold s expedition in 1932 for the survey of the 
north western frontier of the Anglo Lgyptian Sudan, 
and so has boon able to approach tlie subject from 
the pioint of view of one whoso own field work has 
taken him mto almost tho very centre of tho 
area 

In the geological liistory of tins area as a whole 
contmental conditions liavo prevailed over long 
intervals of time but three mam jieriods are recogniz 
able when considerable transgressions of the sea took 
place An Archseon basement complex of highly 
metamorphosed rocks is c vered discordantly in 
most districts by pre Cambrian sediments, probably 
largely of maruic origin Still m pre Cambnem times, 
these rocks wero subjected to intense folding and 
considerably metamorphosed by pressure which 
camo mainly from the east and west In many 
districts these movements wero accompanied by 
Igneous mtrusion These ancient rooks, which are 
exposed over large areas at the present day, form tho 
foiuidation of the African continent 

The Lower Poteozoic was a period of marine 
transgression , no (Tambrian rocks have been dis 
oovei^ anywhere m the area, but it is probable that 
in the Ordovician and Silurian the sea covered most 
of Africa north of the equator and west of the present 
contmental watershed The occurrence of graptohtes, 
braohiopiods, calcareous algte, and other organisms at 
a number of locohties enables the beds to be dated 
with some degree of accuracy South of the groat 
ndge jomuig Abyssinia to the Gulf of Guinea, how 
over, the ro)^ of the Katanga System, which are at 
least m part marme, have yield^ no fossils except 
obscure algal remains The dating of these rooks is, 
therefore, still largely a matter for dispute As 
■bown by Dr Sandford, most workers favour the 


reference of at least the upper part of tho succession 
(the Kundelungu bones) to tho Palroozoio The 
possibility of a pre Combi lan age for tho whole 
system cannot, however bo considered to bo dehn 
itely excluded Glacial tillites, abwnt from the 
Palieozoio of tho moio nuitherly region occur hero at 
more than one horizon 

Caledonisui movements were mainly limited to 
simple elevation, so that tho Palieozuic strata, m 
general, have remamed unfolded In the control 
8ahaia however, broad Caledoman folds have 
affected the Devonian beds, while m the south the 
bods of tho Katanga System are mvolved m severe 
folding which may hovi occurred m Devonian tunes 
Those movomonte resulted m the progressive ex 
elusion of the sea m later Palssozoio times, thus 
inouguratmg a period in which the interior of Africa 
was onco more a vast continental region undergoing 
denudation 

To this jieriod belong tlie deposits of the Karroo 
System — ^tho Lualaba and Lubdash bods of Belgian 
geologists — ^which cover wide areas in tho Belgian 
Congo Unliko tho contemporaneous beds of South 
and East Africa, these aro poor m fossils To the 
north and noith east the Karroo deposits j^ass 
laterally mto beds classed as ‘Nubiem bandstone 
Further mformation is desirable about oertam bods 
near Guidor (L/>r6) m tho Cameroons where brachio 
pods (afterwards list) are reported to have been 
found by O Mann associated with fish romams 
doBonbed by E Honnig os Lejndotus manni A 
Jurassic age has been suggested for these bods, but 
there IS no other evidence of a marine mvasion of the 
area m Jurassic times 

In Crotoooous times, a renewed transgression of the 
sea took place, more restricted than that of the 
Faleeozoio but resultmg apparently, m a temporary 
connexion between tho Tothys and what is now the 
Gulf of Gumea In the Eocino tho sea appears to 
have covered much the same area as m tlie Upper 
Crct6U)cous {^though there is usually a disoordwce 
between tho beds of the two periotls Except margm 
ally and very locally the sea has been excluded ffom 
tho whole area m post Eocene times Alpme orogenio 
movements affecteil only the northern marginal belt 
of the Contment but m the mterior ddferential 
movements gave nse to a senes of lake basins the 
deposits of which, sometimes sihoified, are now being 
recognized Tho Upper Tertiary was a period of muoh 
volcanic activity, which has persisted almost to 
Recent times 

The long list of recent publioations which aooom 
pames Dr Sandford's paper should prove moat tiaefol 
to thoaa seeking further mformation on the area 
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The Control of Water Supplies 


'"I ''HE first report of t}ie Central AdviBory Watei 

J. Committee, just issiiod from the Ministry of 
Health (HM Stationery Oflice, fid not) siiminai ii^< s 
the conclusions am\od at by the Commit t<f on a 
nnmljor of suggestions submitted to it for n< w logisla 
tion to facilitate the conservation and sujiply of water 
and the co ordination of water mtorosts ihi inoBt 
urgi nt of these questions, in the Committoo s opinion 
wore proposals for (a) the control and con8oi\ation 
of needed underground water resources and the pro 
toction of unde rground water from pollution , (6) the 
planning of water resources and supplies , and 
(c) the modenuzation of tlie existmg law relating to 
the supply of water by local authorities and water 
companies 

With regard to the first matter, the approvid 
findings of a special imderground water sub committee 
are given m which it is rioommtndod that control 
should be exercised only in defined areas in which the 
conservation of undergroimd water is shown, after 
investigation, including public inquiry to bo necessary 
in the public interest, with the further recommonda 
tion that the Minister of Health should be empowered 
either on his own initiatn e, or on the application of 
any interested regional advisory watei committoo or 
person, and after consultation with the Central 
Advisory Water Committee, to make orders d< lining 
areas in which control of tlie abstraction of under 
ground water is necessary m the public mterest 
These with certain other recommendations relating to 
waste and pollution of supplies it is noted, will entail 
substantial amendment of the existing law under 
which owners have the unrestricted right to alistract 
water from iindt r their land, or to allow underground 
resources which they liave tapjiod to run to waste 
they affect also, to some extent, the powirs of 
owners to dispose of waste matters which may tause 
pollution The Committee is satisfied, however 
as to the necessity and value of the suggested 
provisions 

The second of the questions under consideration, 
namely, the planning of water resources and supplies, 
forms the subject of another spt cial report by a sub 


committee in whit h it is pointed out that the regional 
jilanning of public water supplits by joint committees 
of water undertakers is of coraparntivoly rtteiit ongin 
There are now nine regional committees in existence 
Loinjirising aieas with a total population of some 
fifteen millions Although the central committee is 
satisfied us to the need for regional plaiming bj 
legional committers, it considers the existing pro 
< oduro should bo amended and tliat m place of volun 
tnry assistance in their i-esoorches, the n gional com 
mittees should bo cmjsiwered by statuto to make 
I>u<<pts on constituent authorities for their expenses 
and to obtain necessary information of consumption 
and rosources The Minister of Health should, in 
the Committees opinion hi empoworod to require 
all persons abstractmg wati r to f umish returns of 
any water abstracted and not rotunied to the stream 
from which it was take n an exception being made 
in favour of private individuals who abstract water 
for their own domestic use With certam reservations 
in regard to details these returns should bo modo 
public to the extent of affording information in the 
aggregate of the quantity of water abstracted in 
suitahli areas 

the reconstitution of the regional committees is 
advocated m order to obtaui greatei efficiency, a 
Imiit of lOmcmliers in each being considered desirable, 
inclusive of an indepindent chairman The lack of 
contact between water undertakers and oilier interests 
IS met by the recommendation that it should be 
obhgatoiy for the lommittoos to lousult all interested 
bodies, including catclimcnt boards hshi ry boards 
harbour and navigation authorities and industrial 
users, before definite proposals an formulated in 
whieh the mtorosts of these bodies are likely to be 
afleeted Other recommt ndations aro moelo for 
increasing the powers of the Miuistei of Health m 
regard to the formation oi alteration of joint boards 
and tho amalgamation and acquisition of water 
undcitakings As legaids tho modernization of tho 
law relating to water sujiply, it is statexl a ceinsoliila 
tion bill 18 m course of bemg elraftcd for si bmissiou 
to the Minister of Health B C 


The Museums Association 

Annual Conference at Belfast 


T he forty nmth Annual Conference of tho 
Museums Association was held m Belfast in the 
week oommenomg July 4, and was attended by 
representatives of museums of all parts of Great 
Bntam and by a number of delegates frpm overseas 
The president. Dr B E Mortimer Wheeler, announced 
that Her Majesty Queen Mary had graciously con 
sented to become the patroness of tho Assooiation 
In his presidential address, Dr Wheeler dealt with 
a number of current museum problems, and referred 
aspeoially to the need for folk parks in England, and 
For the preservation, either there or elsowheie, of 


histone horse drawn vehicles whiih have now become 
obsolete 

A largo part of Dr Wheeler s addn ss was oon- 
cemi d with air raid precautions in museums luid art 
galleries Tho Museums Association has held a 
meeting on this subject, and has approached the 
•Standing Commission on National Museums for 
advice Museum buildmgs may be reinforced, deep 
basements or country house storage may be provided 
for objects of primary importance, and a plan pre- 
pared for immediate action m case of emergency. 
Any person. Dr Wheeler said, who is directly or 
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indirectly roaponaiblo for a museum or art gallery 
IS neglecting an essential part of his duty if he is 
not taking all feasible stops to protect his oolloctions 
from possible war risks 

A discussion on museums and Held archaeology 
opened by Sir Cyril Fox, director of the National 
Museum of Wales, led to a general agreement that 
field work is a most important part of the trammg 
of museum officials who are in charge of archaeologioal 
material Not only does it ennuh the museum, but 
it also provides officials with personal contacts and 
a back^xiund of knowledge that is invaluable m the 
study of their own collections Curators should bo 
given facilities to take part m excavations os an 
official part of thoir museum work In the same 
discussion Mr Christopher Hawkes of the British 
Museum directed attention to the need for a national 
archaeological survey with centralized records 

Youth m Museums was a subject of throe papers 
by Miss Mary S Shaw, Miss C Mii^io Logge and Miss 
Bertha Hmdshaw, all of Manchester who, from the 
point of view of an rgyptologist a 4uulogist and the 
curator of a children a museum, discussed the way 
in which museum collections could bo used for vivid 
educational work 

Mr Trevor ihomas, of the Inverpool Public 
Museums, road an original and stimulating paper on 
the iBSthetics and technique of museum display — a 
subject which is, perhaps of little obvious concern 
to the scientific worker, but which is, nevertheless 
of the very greatest importance if museum exhibits 
are to appeal to the visitor whose attention is 
arrested by vigorous display, in which the objects 
are group^ and arranged in an attractive manner 
In this connexion, the results of experimental 
psychology should not be neglected 

Mr Frank Pick, of the Ixindon Passenger Transport 
Board, gave a vigorous address on the form and 


purpose of a local museum, which was illustrated 
by many comparisons between museums m Britain 
and those in other oountnes The primary question 
IS, ho said, to whom or to what is a museum directed T 
It IS necessary for every museum to work to a speoiffo 
aun and purpose and specialized museums are 
needed , for example, Britain has no museum giving 
a synopsis of the history and development of agri 
culture, nor is there one dealing with the history, 
meanuig and purpose of clothes A museum can 
justify itself only as it establishes relationships with 
current life, and its administration is work requiring 
great imag native activity 

Among other papers at the Conference, Mr 
h, Hunbaiilt Uibdm discussed the question Are 
Art Galleries Obsolete ! , Mr J H Hewitt talked of 
the place of reproiluctions m the gallery , Mr 
A h Reeve Fowkos made a plea for o circulating 
national gallery, and Mr J A S Stendall described 
rauseiiin methods m bcandinavia A film on the 
work of the Royal Scottish Museum was presented 
b> Its diiector Mr T Rowatt 
Mr S F Markham discussing the future of the 
museum movement in Britain made an informative 
and practical contribution His views will no doubt 
be found expressed m detail m the report on this 
subject which he is preparing for the Caniogio 
United Kingdom Trustees 
About two hundred and thirty delegates attended 
the Conference, and were ontertamed by the Lord 
Mayor of Belfast by the Belfast Museum Cemmittee, 
and by Queens University There were excursions 
to the Giant s Causeway, to Armagh, and to arohso 
logical sites m Northern Ireland 
Next year’s Conference will bo held at Cheltenham 
in the week commencing July 3 , it will be the 
jubilee of the Museums Association, and will be 
uniler the presidency of Viscount Bledisloe 


International Physiological Ck)ngresses 


T he sixteenth International Physiological Con 
gress which will be hold in Zurich on August 
14-19, may be considered to mark the fiftieth anni 
versary of the first congress, which was held in the 
same country In honour of tho occasion, F J 
Franklm has written a fascinating history of thoso 
congresses, whirli is published in Annala of Science 
(3, Peirt 3) It is illustrated with thirty live photo 
graphs of presidents of the congresses and others 
who have contributed to their success Copies are 
to bo presented to all members 
Dr Franklin gives a large number of details of 
the organization of these congresses which will be 
very useful to those responsible for congresses in tho 
future, but he has done far more than this He has 
managed to catch and convey something of the 
enthusiastic spirit which anunated the early con 
gressos, when about a hundred keen workers mot 
together to demonstrate experiments to one another 
Every effort was made to keep the arrangements as 
simple as possible and particular stress was laid on 
the importance of demonstrations There was at one 
time a movement in favour of abolishing other forms 
of conununioation altogether, but this was thought 
to be impracticable 


The first congress was the result of a letter sent 
by tho Physiological Society, London, to 109 physio 
logists in 1888 It mot tho next year m Basle, and 
Dr Franklm quotes mterosting remmisoencee of 
several of the eleven survivors This oongresa was 
so suooessful that it was decided to hold similar 
congresses every three years and they met suooes 
sivoly at Li6ge Bern, Cambridge, Turm, Brussels, 
Heidelberg, Vienna and Oroningi n (1913) Speeches 
were made which emphasiz^ the mtemational 
spirit of science and it is sad to remember how this 
spirit was forgotten m the years of the Groat War 
Iho congress in Pans m 1920 was confined to physio 
logists from allied eountnes, and the next truly 
international congress was held in Eduiburgh three 
years later Since then congresses have been held 
in Stockholm, Boston, Rome and J^ningrad The 
membership has grown to about 1,500 and the 
scientiho demonstrations have tended to be over 
shadowed by tho banquets, concerts and sight seeing 
expeditions which have bem generously provided by 
the Governments of some of the ooimtnee which 
have acted as hosts 

An attempt is being made this year to return to 
tho simphoity of the early oongresses Membership 
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18 limited to genume physiologists and thoir families, 
and the social entertainments will be less elaborate, 
but physiology itself cannot be made simple again 
The number of commimications is large, and it is 
still necessary to hold meetmgs simultaneouslj m 
five lecture r<K)ins 

The Swiss organizing committee is introihu ing 
important innovations Fifteen discussions have 
been organized on the kidney, the regulation of the 
circulation, the chemical transmission of nervous 
impulses, oxidation, tho permeability of the skui 
electro physiology, steroids, foetal rtspiration, nutri 


tion, tho control of respiration, tho adrenal cortex, 
tho anterior pituitary, the analysis of speech, the 
{Kitential action of drugs and vitamin B, Hie con 
tribiitions of tho two openers of each of those dis 
ciissions have aln ady been circulated with the 
gi ni ral programme of tho meeting The opjxii tunity 
to study siith dot uinents in advance is a great boon, 
but it has only been granted once before There is 
every reason to hope that this congress will be 
leinenibtred foi the high value of its sticntific 
meetings 

J H t.ADDtIM 


Beit Memorial Fellowships for Medical Research 


A t a mooting of tho tnisti * s of tho Bcit Memorial 
Fellowships for Modiuil Research held on 
July 13, it was reported that h K Winton (fellow, 
1927 31) hagl been appomted to tho professorship m 
pharmacology m the University of l^ndon, held at 
University { ollege , G Ji Cameron (fellow, 1930-33) 
to tho professorship of morbid anatomy m the 
University of London, held at University College 
Hospital Medical School , A B Todd (fellow, 
] 935-38) to the professorsliip of chemistry in tho 
University of Manchester , and that B J Kellar 
(fellow, 1936-37) had been appointed reader m 
obstetrics and gynaecology, University of London, at 
the British Postgraduate Medical School, London 
The total number of fellowships held by full time 
workers during tho year 1 937-38 was 23 Tlie number 
of candidates at the present election was higher than 
usual , five applied from Canada and three from 
Australia Fortunately, reserve fimds made it 
possible to award more junior fellowships than are 
ordinarily given each year, and the election of twelve 
new junior fellows brought the total of those elected 
since tho beginning of the Trust in 1910 to be exactly 
200 A fresh edition has boon printed this year of 
the ‘ Green Book” which summanzes briefly tho 
after careers of follows and their present piosition m 
research 

The following elections were made, tho subject and 
place of research bemg given after each name 
Senior Fellowahtp (value £700 a year) Dr D L 
Green, to continue research on the role of vitamin B, 
in the oxidation of pyruvic acid, and to study a 
new flavm protein compound m milk (Institute of 
Biochemistry, University of Cambndge) 

Fourth Year FeUowahtp (value £600 a year) Dr 
M H Salomon, to continue research on vaccmia 
and animal pox viruses (Lister Institute of Preventive 
Mediome, I^ndon) 

Junior Fellowahipa (normal value £400 a year) 
Dr Q Bourne, director of tho Department of Experi 
mental Biology, Australian Institute of Anatomy, 
Ctmberra, 1936-36 and biochemist, Commonwealth 
Advisory Council on Nutrition, 1937— significance 
^f vitamm C in the endocrine system (Department 
of Human Anatomy, University of Oxford) , Dr 
A L Chute, of Toronto General Hospital — experi 
mental studies m metabolism of the brain (Depart 
ment of Physiology, University College, London) , 
Dr B O L Curry — physiology of speech disorders 
by photographic study of laryngeal movements 


(Luivirsity College London), Dr J 1 Daniolli, 
demonstrator in biochemistiy and hiophysiis Uni 
versity Collogo, London pi nneability ot normal and 
denervatod muscio to metabolic products and to 
drugs (Institute of Biochtinistr> , University of 
Cambridge) Dr J G Dewan, assistant physician, 
Toronto Psjchiatnc Hospital 1933 35, and since 
1936 research worker at the Institute of Biochemistry, 
Cambridge insulin shock treatment of schizo 
phrenia by oxpi nmental studios of brain metabolism 
(Institute of Biochemistry Univ orsity of Cambridge) , 
Dr Catherine O Hebb, since 1937 research assistant. 
Department of Physiology, McGill University — 
effect of thoracic sympathectomy on the activities 
of tho lung (Department of Physiology University 
of Edinburgh) , Dr B Katz suice 1036 research 
worker in biophysics, Umvorsity College, London — 
electric excitation and transmission of impulses m 
nerve and muscio of animals (Department of Bio 
physics. University ( ollege, London) , J H Kellgren, 
resident appomtmeiit, University College Hospital, 
London, 1936—36, and since 1937 research worker 
m its Department of Clinical Research — painful 
conditions of the limbs and back (Department of 
Clinical Research, University College Hospital, Uni 
vorsity of London , Dr J J D King, house surgeon, 
Dimdeo Dental Hospital 1931 32, since 1936 lesearch 
grantee of Medical Research Council— dental canes 
and parodontal disease (Medical School, University 
of Sheffield) , Dr H !-( lunann, research worker. 
Physiological Institute, Heidelberg, 1934 30, since 
1936 research student of Christ s ( ullego, Cambridge 
— blood sugar m animals, and iron metabolism in 
plants (Institute of Bioehemistry, University of 
Cambndge) , W J O Coimor, resident medical 
officer, Adelaide Hospital, 1936, lecturer m human 
physiology and pharmacology, TTmversity of Ade 
laide, 1936 37 — effect of strophanthin on the oxj gen 
consumption of the heart (Laborotory of Pharma 
oology. University of Cambndge) , H Scarborough, 
house physician. Royal Infirmary, Edinburgh, since 
1934 assistant in Department of Therapeutics, 
University of Edinburgh — moilo of destruction of 
vitamin C m the human body (Clinical and Chemical 
Laboratones, Royal Infirmary, Edinburgh) 

All correspondenoe of fellows and candidates 
should be addressed to Prof T R Elliott, honorary 
secretary, Beit Momonal Fellowships, University 
College Hospital Medical School, Umversity Street, 
London, W C 1 
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Science News a Century Ago 

Faraday and Schdnbein 

On July 30, 1838, laraday wrote to Sohfinboin 

My dear Sir You know how 1 value your lottors 
and may ooncludo that tho last was very pleasant 
to me , though there is always a foolmg of deep 
regret that the treosuree which accompany your 
communications bemg m the Qerman language are 
sealed up to rao You mention Feohnera 

objections to my thoory [of the voltaic pile] and I 
am exceedingly anxious to see and consider them 
but do not know whether they are acceptable to 
mo or not I am very anxioua to know of all 

important objections but I do not nimd about slight 
ones Many have boon made to me which been left 
to themselves have disappeared in a few months from 
tho minds of the objectors theinselvos , but good and 
valid objections are of groat importance and often 
I thmk prove the key to now discoveries Dr 

Poggendorff who was here lately told me of h ochnor s 
objections but when he loamt fiom me that I by no 
means go the length of De la Bive and that I admit 
many other modes oj electrical excitement besides 
chemical action, I thought he seemed to think that 
Feohner s objections were rather against Do la Bive 
than me 

Fossils of Great Bntain 

Ok August 2, 1838, under tho title Fossil 
Remains The Times prmted a petition which had 
been addressed to the Chancellor of the Exoho<|uer 
relating to the decision not to purchase for tho 
British Museiun the two valuable collections 
illustrating tho geology of an important portion of 
England formed by Mr Mansell and Mr Hawkins 
Tho petitioners stated that the collections were of 
peculiar value as demonstrating tho subterranean 
structure of Groat Britain, that it would be conducive 
to the honour and scientific reputation of England 
if they were placed m the British Museum, that theur 
formation had resulted from a concurrence of rare 
opportunities and extraordinary qualifications m the 
mdividuals who had made them, and that if tho 
collections were not then secured for tho nation the 
chance of doing so might bo lost for ever There 
were eighteen signatures to the petition, among them 
being those of Buckland Sedgwic k Owen Murchison 
and Darwin 

Opening of the Polytechnic Institution 

On August 2, 1838, the Polyteclmio Institution, 
309 Regent Street London was opened for a private 
view by supporters of science, and four days later 
it was thrown open to the public, a shilling being 
charged for admission The oxtonaive building had 
been erected to provide reading and lecture rooms 
and demonstration galleries for illustratmg tho 
prmoiples upon which every science was based, and 
the processes employed in arts and manufactures 
When ready for openmg it oontamed a prmting press, 
an optician s workshop, a rotatory steam engme, 
power looms, a diving bell, a model canal and docks, 
electrical and astronomical instruments, etc 

Owing to financial losses tho Institution was closed 
m 1669, but in the following year it was reopened 
by a new company In 1872 the classes were formed 
into a college which was inaugurated by the Earl of 
Shaftesbury In 1882 it was purchased by Quintm 
Hogg and opened as the Polytechmo Young Men s 
Christian Institute 


University Events 

Edinbuboh — The laureation and graduation cere 
mony on July 20 was also the occasion of the m 
Rtallation of the chancellor Lord Twoedsmuir 
(jtovemor General of Canada, who had been elected 
by tho graduates to succeed tho late Sir James Barne 
After conferring the honorary and ordmary degroos 
mainly in medicine and law tho chancellor delivered 
his address in which he disciissod the functions of a 
university un lor modem conditions In the course 
of this ho stated Tho instruction of a University 
must bo in the gonoial principles the fundamental 
propositions the theory of any discipline It cannot 
prof* 88 to teach tho practice of a profession for it 
tannot keep stop with its rapid changes So one 

should rogard as a primary function of a universitj 
tho trustoeshiji of humane learning, tho guardianship 
of the central culture of mankmd Its task is to 
pursue truth by research by experiment, and by 
Rjioculntion and m so diuig to inspire its mombi rs 
young and old with tho love if truth, which mcludi s 
tho love of beauty, and with that spirit of dis 
interested inquiry which means mtolloctiial freedom 

Among others, the honorary degree of doctor of 
laws was conferred on the Bight Hon bir John 
Anderson, M P for the Scottish Universities , the 
Bight Hon Walter Llliot Elli it Mmister of Health 
Sir Alexander Gibb , the Bight Hon William 
Shepherd Morrison Minister of Agriculture and 
Fisheries the Bight Hon Lord Eustace Percy 
rector of King s College, Newcastle and pro vice 
chancellor University of Durham 

Tho degree of D Sc was conferred on A D 
Buchanan Smith for tho thesis Studios on the 
Inberitanoo of Yield and Quality of Milk n Dairy 
Cattle 

For the first time the Unicorsity awarded thi 
dogroo of B Sc with honours m pharmacology which 
was gained with first class standing hy the Earl of 
Suff ilk and Berkshire 

London —The followmg titles have been conferred 
in respect of posts hold at the schools of tho Univer 
sity indicated professor of anatomy, Mr E P 
Stibbe (King s College) , reader in clinical pathology, 
Dr Montague Maizels (University College Hospital 
Medical School) , reader in demography. Dr B R 
Kuezynski (London School of Economics) , emeritus 
professor of electrical engmeenng, Prof T 1 MAc 
Gregor Morris, on his retirement from tho University 
professorship of electrical engmeermg at Queen Mary 
College , emeritus professor of organic chemistry, 
Prof J F Thorpe, on his retirement from the 
University professorship of organic chemistry at the 
Imperial College — ^Royal College of Science , emeritus 
professor of physical chemistry, Prof J C Philip, on 
his retirement from the University professorship of 
physical chemistry at the Impenal College — Royal 
College of Science 

The degree of D Sc (engmeermg) has been con 
forrod on Mr A G Pugsley (Battersea Polytechnic) 
and Mr J E P L Vigoureiix (Imperial College — 
City and Guilds College) 

Sheffucld -The followmg appointments have 
been made J B Grimoldby, to be demonstrator 
in anatomy , O E Cooke, to be assistant lecturer 
m civil engineering 

Dr J E Smith, lecturer in zoology, has resigned 
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Societies and Academies 

Dublin 

Royal Inah Academy, June 27. 

WiNiTOED E. Frost • River Liffey survey (2) The 
food of the brown trout {Scdmo Irutta, Lmn ) from 
acid and alkaline waters. Brown trout from acid 
waters are usually small and slow -growing compared 
with those from alkalme waters Two stations wore 
selected on the River Liffey, one Ballysmutton acid 
water, the other, Straffan, alkalme water Stomaoh 
contents of 349 brown trout from Ballysmuttan and 
228 from Straffan were exammed Seasonal nature of 
the food consumed is doscnbod. Quality and quantity 
of different food organisms eaten are compared Some 
comparison of food available at the two stations is 
given It seems possible that the amount of foo<l 
available is not responsible for difforonco m growth 
rate and size of Ballysmuttan and Straffan trout 


Pans 

Academy of Sciences, May 30 ((' H , 206, 1601-1688). 

Alexandre: Guilliermond and Booer Gauth- 
ERET Culture of plants in mwlin containing colour- 
ing matters The degree of toxicity of the colouring 
matters A table of results with twenty-seven dyes 
is given showing the toxic effects on wheat seedlings 
neutral red w the least toxic, while at the other end 
of the scale come malachite green and aurantia 

Andr^ Blondei, The influence of the definition 
of magnetic losses on the properties of the circular 
diagram of mdiiction motors. 

Kkntaro Yano The projective space of D. van 
Dantzig 

Alexandre Froda Topological properties of 
functions of real variables 

Bernard Salomon . Dynamic reductors of oscilla 
tions particularly applicable to machine shafts 

0±rard Delanuue On certam general properties 
of balancing piston maohinee, according to the method 
of symmetrical rotating vectors 

Henri Mtneur The gravitation potential of the 
galaxy. 

Emile Skvin • The problem of thermal agitation 
in the presence of a field of gravitation. 

Pierre Montaone • The use of ammonia as a fuel 
m explosion motors. 

Mile Suzanne Veil Silver and platinum and 
silver and nickel m aqueous potassium iodide and 
their electrostatic aspect 

Mme. Niuta Wintbr-Klein • The influence of 
strains on the variation of the refractive mdex of 
glass. 

\ Paul Gbstkau • Method for the qualitative and 
vuantitative study of sources of radiations and of 

5 iotographio emulsions in the field of the ultra- 
det. 

I Maurice Billy and Alain Bebton • Absorption 
j eotra by reflection of solid substances m the visible 
/ad ultra-violet regions Absorption spectra by 
reflection con be used to supplement other, methods of 
^vestigation of solid bodies, such as diffraction 
spectra and the X-rays 

Pierre Mesnaob : The band spectra of the iodides 
of the alkaline ecuflihs. 

Pierre Jaoquinot : The Zeeman effect of an 
abnormal argon series. 

Mme. Arlettb Vassy : The absorption ooefScients 
of ozone in the region of the Chappuis bonds. 


RsNit Audubbrt and J Mattlkb The action of 
gases on the photogenic reactions accompanying the 
thermolysis of sodium azide 

ANDiii Guinieb a new tyjio of X-ray dia 
grams 

Mmf InkNB Curie and Paul Savitch The 
nature of the radio-element of 3 5 hours period 
formed in uranium irradiated by neutrons 
Mme S Cotellk and MoIsk Haissinsky The 
preparation of thin layers of thorium and of n<‘tinium 
by electrolysis m othyl alcohol. 

RenII: Delaplace : The thermal conductivity of 
gaseous hydrocarbons and the atomic polarization 
flxTSTAVE Ribaud and Hubert Gaiidry Tho m- 
fluonco of tho value of tho pressure on the velocity 
of propagation of flame under constant pressure, in 
uniform r<5gime, in mixtures of air with propane and 
with coal gas 

Mmp Nathalie Demassteux and Bvsile Fedkb- 
OKF Tho dehydration of the double sulphate of 
nickel and potassium 

Mme Raymonde Duval Tho stereoisoinensm of 

the cobaltitnnitrotnamminos 

Armand Gross Explosive decomposition with 
the acetvienn flame 

Mmf Ramart Lucas Tho structure and absorp- 
tion of the triphenvlmothano amino colouring matters 
Mmf Yvonne Khouvine and Gboroes Arraoon 
Tho nitrio oxidation of the mothvl derivatives of 
sorbose 

Charles Provost and Ou Kiun Houo A decom- 
position of tho primary and seoondary |J ethylenio 
alcohols. 

Louis Maroaiilan and Xavier Anoeli The 
jisssage from stoaric acid to oleic acid by catalytic 
dehydrogenation MethvI stearate earned as vapour 
in a current of ethylene over reduced nickel at 22(l°r 
is partly roducexl to methyl oleate 
Ernest Chaput The Permian and the Eocene 
in tho south-west of tho interior of Anatolia 

SouBHi Nazloum The analysis of the components 
of Afrmo at Midanki 

Louis Glangbaud A method of studying the 
mud m suspension in ostuaries and rivers. 

Rent* Bernard The formation of free atoms of 
sodium in the upper atmosphere 
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PKOPEsaoB op AKCHAOtooY in the Univernity of Malta (to act alao 
as aecictary of the British Institute at Malta)— The British Council 
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cultural Institute Boston 1 liics —The Principal (August 10) 

IzrruKPR IN Mathbmatics In tlie University of Beading— Tlio 
Registrar (August 19) 


Bradford 
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watersrand Johannesburg- The Seen Ury Ofllee of the High Com 
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London W C 2 (October 1) 


LsHTTURia IN FORRSTRY In the Unl\ rslty of Aberdeen— Tl e 
SeereUry (Oet her 31) 


Phtsipist* at the S) Irlry Institute (British Cott< n Industry Research 
Association) DIdsbury Manchester- The Director of Besearch 
Lrltdebr in CuKMirAt ENOlNERRiNO In the Unhcrslty of Sydney 
The Socretarv Unlversltlre Bureau of the British Empire 8SA 
“• t London W( ' 


Leoturer in Geocraphy In tUffles College SlngRporo— The 
Secretary Universities Burtau of the British Empire 8sA Gower 
Street London W t 1 
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No 5 Subaqueous Transpiration By Prof H H Dixon Pp 56 
5S (Dublin Hodges Klggls and Co Ltd London WlUUms and 
Norgate Ltd) «d 1187 

Permanent Consultative Committee on Ofllclal Statistics, Guide 
to Current Ofllclal SUtlstIcs of the United Kingdom Vol Ifi (1937) 
Being a SystematU Survey of the Statistics appeariM in all Ofliolal 
PuWostlons Issued In 1937 Tj> iOfl (London HM SUtlonery 
omce ) Is net 1187 

North of Scotland College of Agriculture Guide to Experlmenta 
and Demonstration Plots at Cralbetone 1938 Pp xU+M (Aber 
deen North of Scotland College of Agriculture ) 1187 
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Report of the Twenty third Meeting of the Australian and New 
Zealand Association for the Advancement of Science Auckland 
Meeting January 1937 Edited by F J A Brogan Pp xIv+600 + 
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for the Advancement of Science ) 1147 

American Pbllosopblcal Society Year Book 1987 Pp 433 (PhlU 
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v+284 (Delhi Manager of Publlcatlona ) S 10 rupees 6« Sd t' 
Further Zoologloal Results of the Swedish Antarotio Expedit 
1001 1903 under the direction of Or Otto NordenakiOld Edited i 
SIxten Bock Vol 8 No 4 Asoldlacea, Part 1 By A Ambtc , 
Christie Lund Pp 64 + 4 pUtes (Stockholm P A Nontsdt aU 
Sfiner ) (18 

Ministry of Public Works Egypt Physical Department CUi 

logieal Normals for Egypt and the Sudan Cyprus and Paleattne 
ZV+ 148 +6 plates (Cabo Government Press ) 40 PT 
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Jaarvenlaf lOW Pp 26 (Batavia Konlnklljk '* 
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Science and a World Foundation 


O N several occasions, attention has been 
directed m Natukb to the important work 
undertaken by the Committee on Science and its 
Social Relations, set up by the International 
Council of Scientific Umons, and views have boon 
expressed upon the desirability of establishmg an 
organization for the study of the social relations 
of science (see Supplement to Naturb of April 23, 
1938). Briefly, the function of the former is to 
survey the scientific work done in certain fields, 
with a view to the issue at mtorvals of a report, 
with bibhography, concerning the mfluenoe of 
science on human society and ohe reaction of 
scientific study to the social environment , while 
the latter body would sock to advance knowledge 
on these matters by research and by the discussion 
and pubheation of papers, as well as m other ways 
It is generally agreed that both bodies should be 
careful to avoid propaganda and endeavour to be 
strictly impartial in the exercise of their judgment 
Scientific workers arc rightly jealous of the high 
reputation they have earned for their purely 
objective approach to the questions they study, 
and it would be lamentable if any ill-considered 
action resulted in the devaluation of so precious 
.a heritage. 

On the other hand, men of science do not spend 
'’je whole of their lives in their laboratories They 

! ve at least as great a concern as others in the 
(.come of their labours, and it should be possible 
satisfy these wider mterests and aspirations 
,y^thout prejudice to the character or standard of 
eir work. In oonsidenng the fit application of 
e results of their researches, especially m their 
bearing upon the relations between different 
countries, a general guiding pnnoiple has been 
enunciated to^rlfioh the great majority of scientific 
workers would readily assent : that wdfare 


of humanity and the, internet of the whole com- 
munity of nations should be placed before the 
narrou'er interests of any individual nation Such 
a prmciple coidd scarcely be held to conflict with 
that objectivity of outlook which men of science 
endeavour to maintam On the contrary, to roach 
this ideal calls for a mental poise and Ireedom from 
bias which anyone might be proud to achieve It 
IS certamly true to say that, whatever may have 
been the intentions of individuals, whether as 
private persons or as the representatives of their 
coimtnes, its attammont has not proved easy m 
the past Frequently, failure has resulted from 
putting a lower m front of a higher loyalty , the 
protagonists of different Governments — and it 
may be doubted if any have been mvariably 
blameless in this respect — when an important 
crisis has arisen, have adopted too parochial 
and partisan a conception of their responsi- 
bihties 

This fact IS brought out convincingly by Senor 
de Madanaga m The World’s Design”, a pene- 
trating analysis of post-War international pohtics. 
The author writes with unrivalled authority For 
more than six years ho was head of the Disarma- 
ment Section of the League of Nations Secretariat, 
and later for about the same length of time he 
was his country’s delegate to the Council, the 
Assembly, and the Disarmament Conference of the 
League The conclusion to which ho came as the 
result of this experience is, therefore, highly 
significant He believes that the rivalry between 
nations will never be imilved until we succeed 
in convincing those who are in control of affairs 
that, whether we be Britons or Germans, 
Frenchmen or Italians, Americans or Japanese, we 
are all memb«v of one world body , that con- 
sequently "there should be no schism m the body , 
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but that the members should have the same oaro 
one for another The eye cannot say unto 

the hand, I have no need of thee And 

whether one member suffer all the members suffer 
with it , or one member be honoured, all the 
members rejoice with it” This surely must be 
the basis of the appeal made even to those who 
lay particular stress on the virtues of some nations 
and races at the expense of others , mdeed the 
necessity to wm their approval for that doctnne 
IS the more urgent smee our own good is so mti 
mately bound up with theirs If wo ourselves are 
dnven, for the sake of petty retaliation or from a 
mistaken sense of what constitutes security to 
adopt a narrow self centred course of action we 
shall merely prolong and embitter the miairndm* 
standmg between nations 

One aspect of an alternative and constructive 
policy, that relating to trade is rightly stressed m 
a report recently prepared by an expert committee 
of economists, bankers busmess men and others 
for a widely representative Conference on Peace 
and Economic Pohoies held at Washington in the 
spnng of this year As it illustrates the trend of an 
important section of American opuuon, an extract 
from it IS worth quotmg Urging their Government 
to make every effort to promote a greater mter 
change of goods and services between the nations 
generally, they say ‘ Trade can be called the 
world’s most potent mstrument of peaceful change 
Abundant trade between nations lessens the 
economic importanoe of boundaries removes 
most of the causes of complamt about lack of 
access to raw materials that can justly be made 
by any State on grounds of peace time needs , 
eases tensions over colonics m so far as those 
tensions are really rooted m economic grievances 
and are not simple matters of pnde and prestige 
lessons the likelihood of exploitation of consumers 
by foreign or domestic monopohes , makes debt 
payments easier for debtors and more probable 
for creditors , facihtates thousands of everyday 
adjustments that m turn prevent the development 
of social conflict withm nations and between 
nations ” All this is sound sense, but how is the 
objective to be achieved < Madariaga’s proposal » 
that, instead of working withm national environ 
ments which are mevitably influenced by national 
mterests and outlooks, we should start fr:om the 
other end, &om the conception of world unity, 
and work back to differences m national policy, 
usmg this central conception to throw new light 
on the problem in hand 


What part then can men of science play m 
hastenmg the desired evolution towards this world 
outlook m mtemational affairs 1 In the first place 
they can play an extremely important part by 
contributing to an expert and impartial survey, 
qualitative as well as quantitative of the world s 
resources m land and people raw materials and 
manufactured articles, buildmgs and technical 
equipment It is essential that we should begm 
by ascertammg those fundamental facts, if we are 
to seek to satisfy the basic needs of all nations and 
to make adequate provision for a nsmg standard of 
life notably m the more backward countries 
Already, much valuable research has been carried 
out along these hnes by responsible bodies such 
as the League of Nations the International Labour 
Office the Royal Institute of International Affairs 
and the Institute of Pacific Relations But it is 
necessary to go further If such inqumes are to 
become really effective, they must be co ordinated, 
and public attention must be focused upon the 
conclusions reached 

One example may be given to illustrate their 
vital importance and their possible repercussions 
upon events m the mtemational sphere It u well 
known to men of science but not to the general 
public that nickel is an essential component of 
all steels used for armaments as well eis for other 
puiposes, and that practically the whole of the 
world’s supply comes from a relatively small area 
m Canada Puttmg these two facts together, 
can we not draw the mferenoe that it should 
be possible to limit the manufacture of arma 
ments by controlling the distribution of mokel 1 
Surely here, actually m the hands of the British 
Commonwealth of Nations, is a powwful lever 
which has not been sufficiently explored for 
i^gulatmg mtemational relations and securing 
peace , and unless world peace la assured, all 
hope of human progress and prosperity is dimmed 
What 18 true of mokel is tme, m greater or less 
degree, of other important mmerals and foods In 
fact the Umted States and the U S S R aj 
the only two great powers which do 
oustomanly import large quantities of ess 
tial raw materials, and even they lack son 
commodities mdispensable to normal eoonoml 
life 

It IS for reasons such as these that the formatiou 
of a Soientifio Section of Madariaga’s World 
Foundation (see NaTUBi, June IS, p 1074) would 
be welcomed by many leading soienoe A 

group of this character would be able to guide 
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research into problems of world import and be a 
fitting medium for making the results public In 
this way scientific workers would have what they 
at present lack, opportumty for makmg the full 
weight of their collective opinion, baaed upon an 
authoritative and impartial study of the facts, felt 
in the councils of the nations A lead would thus 
be given which would no doubt be followed by 
other groups, drawn together, like men of science, 
on a functional basis It has been suggested, for 
example, that heads of universities and colleges 
might also combine to form a ^tion of th§ World 



Foundation ; and possibly bankers and economists 
might form another Such a formation would have 
the advantage that the members of each section 
would know and could establish contact with 
distinguished workorp in the same field in other 
countries Associated nuclei of thmkmg men and 
women would then be found throughout the world, 
all of whom would be contnbutmg in their several 
ways to the education of public opmion directed 
to the same great end —the transformation of a 
League composed of a few nations into an effective 
World State 


La critique esr la vie de la science" 


The Grammar of Science 
By Karl Pearson. (Kveryman’s Library, No 930 ) 
Pp XXV +359. (London J M Dent and Sons, 
Ltd , 1937 ) 2a net 

r HE previous editions of the “(3raminar of 
Science” were published m 1892, 1900 and 
1911 They have been exhausted for a long time, 
but, whenever the question of a new issue was 
mentioned, Karl Pearson used to answer that the 
old text was out of date and that he was too busy 
with other work to undertake the necessary 
revision. It was never undertaken, and the present 
posthumous edition reproduces the chapters of the 
original one of 1892, usmg, however, their text 
as it was prepared for the eilition of 1900 
We must agree with Karl Pearson that some 
pomts m the “Grammar of Science” are out of 
date now. The progress m all branches of science 
during the forty-five years smee its first appear- 
ance has been enormous, and many theories which 
then appeared as new are now obsolete or nearly 
so. Nevertheless, the book is worth preserving 
It sets out undying principles, and any book that 
does that must hve The advance of science 
beyond where it had got when the book was written 
will appear far less important a hundred years 
hence than it does to-day, for the changes of the 
past forty years will have been changed. Lookmg 
back now, we see how the state of knowledge — or 
“belief” — in 1770 is httle different from what it 
became in 1820, though in 1820 t&e difference 
seemed very important 

But the “Qnunmar” does not represent any sort 
of text-book designed to provide infimnation as 
to the actual state of science. It is just the grammar 
of scienoe, <a perhaps, of thought, and just here 


rests its permanent importance The purpose of 
the ‘ Grammar” is indicated in the motto which 
IS used as the title of the present article and is 
explamed m the preface, where Pearson says, 
“There are periods m fhe growth of science when 
it 18 well to turn attention from its imposing super- 
structure and to carefully examme its foundations. 
The present book is primarily intended as a 
criticism of the fundamental concepts of modem 
science .” 

The contents of the book arc in harmony with 
the above announcement Reviewmg the pnnctpto, 
the fundamental conceptions of science which were 
at the time either generally accepted or being intro- 
duced, Karl Pearson analysed carefully their real 
meanmg He showed the reader how to distinguish 
between what is known and what is only believed 
m, what IS a dogma and what is a genorahzeil 
formula invented to put mto a systematic order 
a number of sequences of senso-impreasions Usmg 
simple examples, he explamed that ‘exact sciences’ 
deal only with abstract conceptions which may or 
may not correspond to realities without losmg their 
importance and usefulness For example, m 
physics and chemistry, we speak of electrons as 
of realities and probably there are realities corre- 
sponding to the concept of the electrons , however, 
even if there were none, nobody would deny the 
utUity and the importance of the concept But 
between the world of concepts and the ‘real’ world 
of sense-impressiona, there is a chasm which can 
be only bndged by a more or less accurate corre- 
spondence Geometry as a mathematical science 
deals with conceptions of plwes, lines, etc. It is 
not concerned with dots which we may make on 
a sheet of paper or with the poles erected by 
surveyors. StiU there is a correapmdmice— not an 
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identity — between the two and such things as the 
c»nfiguration of dots and noles are the origin of 
geometry and also the practical part of its ultimate 
aun 

In 1892 there was much confusion about these 
and similar pomts and as Pearson put it it was 
diflScult to imagine an3ithmg more hopelessly 
illogical than the statements with regard to force 
and matter current m elementary textbooks 
Later on in 1900 Pearson recorded a considerable 
improvement and expressed the hope that the 
science of the future while agnostic as to the super 
sensuous will replace knouledge by belxef m the 
perceptual sphere and reserve the term knowledge 
for the conceptual sphere — the region of their own 
concepts and ideas — of ether atom organic 
corpuscle and vital force — of physical and plasmic 
meohames 

There is no doubt that Karl Pearson s hope is 
by now fulfilled m many quarters For cxanipk 
the opmion that geometry is concerned with 
discovcnng the properties of a really existing 
space would probably be generally considercl 
to day as very naive Yet the clarification of 
ideas about science has not affected all its branches 
to the same extent Paradoxically enough the 
very branch which was recently dovelopeil largely 
under the direct influence and mspiration of Karl 
Pearson himself is not m a very satisfactory 
situation I mean of course mathematical 
statistics Before Karl Pearson it could scarcely 
be considered as an mdependent science Smee 
his writings however a great number of authors 
all over the world have been attracted by the 
subject and to day statistical literature conceme 1 
both with the theory an! with its applications is 
enormous 

Repeatmg the usual phases of development of all 
mathematical sciences mathematical statistics 
started with solvmg vanous particular problems 
having m view some immediate practical applica 
tion One can easily understand the enthusiasm 
of the authors discovenng more and yet more 
distant fields where their results could be usefully 
applied But this enthusiasm and the rapid and 
m many respects brilliant development of mathe 
matical statistics could not escape certam dangers 
The rapidity of the de\elopment m width so to 
speak was associated with a much slower process 
m depth When reachmg some result promising 
an important practical application the authors did 
not care to make much effort to put it mto precise 
terms distmguishmg clearly the conceptual and 
perceptual spheres of thought or to give satis 
factory mathematical proofs 

At the early stages such an attitude was under 
Igtandable forgivable and probably even useful 
But It has established bad habits It is only m 


exceptional cases that present day authors think 
of distmguishmg between what they have to say 
about observable facts and the conclusions de 
duciblo from postulates The two spheres are 
usually mixed 

It would be easy to illustrate this but an> 
example of importance and its subsequent dis 
mission would take more space than an article like 
the present can afford to give It is therefore 
hoped to illustrate the problem in more detail else 
where But to mdicate what I have in mmd I 
may quote a mmor misunderstandmg contamed 
m a short passage from an important article pub 
lished recently Unimportant as the example is 
it provides a remarkable illustration of the con 
fusion of the perceptual and the conceptual spheres 
of thought The normal or Gaussian law of error 
rests partly on a particular hypothesis about the 
nature of error that the error of any individual 
observation is the resultant of a large number of 
comparable and mdependent components and 
partly on comparison with frequencies m actual 
senes of observations Both arguments are 
defective If the Gaussian law rests on some 
hypothesis or other then those words are meant 
to denote merely some mathematical theorem 
But then any comparison with the results of act lal 
experiments would be irrelevant On the other 
hand if the law is meant as a description of 
some observational facts then it could not rest 
on a hypothesis 

Fven when authors write on what purports to 
be the mathematical theory of statistics they do 
not aim at the accuracy of proof and presentation 
to which we have been accustomed m other 
branches of mathematics for many generations 
Lack of clear and systematically arranged defini 
tions (for example some authors prefer to arrange 
them m alphabetioal order *) makes it difficult for 
one atatistioian to understand another and their 
knowledge bemg mixed with behefa they ft^uently 
engage m acute and fruitless disputes Unusual 
passages to the limit mtegration term by term 
of divergent series hidden and inadmissible differ 
entiations under the sign of the integral are very 
common and the theorems purported to be 
rigorously demonstrated prove to be mapphcable 
m this that and some other particular case 

To put it shortly it seems to me that with 
mathematical statistics we are to day m a period 
when it IS well to turn attention from its imposing 
superstructure and to carefully examine its founda 
tions The whole body of statistical knowledge 
should be revised and cnticized moludmg of course 
the work of Karl Pearson himself That statistical 
hterature of the present day contains a consider 
able amount of ontioum m general and of Karl 
Pearson m particular is true But this entioism 
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IS of a specific kind What is wanted is not attacks 
on particular authors but a dispassionate and 
constructive review of the whole body of our 
knowledge of mathematical statistics Owmg to 
the work of the French School and of such writers 
as A Kolmogoroff and H Cramer the theory of 
probability is already on a proper level Similarly 
we have good expositions of the elements of 
statistical theory such as books by W P h Idcrtoii 
and by G Udny Yule and M G Kendall covermg 
roughly what was thoroughly worked out either 


by Karl Pearson himself or by what may be called 
the first team of workers inspired by him Now 
IS the time to set to work so that we may put in 
order what has been done of recent years to 
apply m fact to mathematical statistics the 
prmciplcs that Karl Pearson applied m the 
Grammar of Science to science generally By 
romindmg us of these principles the new edition 
of the Gramm ir should do much to create among 
the theoretical statisticians the necessary critical 
spirit J Neyman 


Stnicture, Properties and Uses of Timber 


(i) Timber 

Its Structure and Pr pirtits Bj II h Ucsih 
Pp XXI I 169 I 27 pUtes (Loud in Macinilhn 
and Co T td 1938 ) 12? 6d net 

(a) Timber Drying and the Behaviour of 
Seasoned Timber in Use 
By R G Bateson Pp \iv + 138+7 plates 
(Ixmdon f rosby Lockwo id and Son ltd 1938) 
10« Od net 

(3) Wood Preservation 

By (leorge M Hunt and Prof George A Garratt 
Pp IX + 457 (New York and T ondon McGraw 
Hill Book Go Inc 1938 ) 30? 

(4) Timber Products and Industries 

the Harvesting Conversion and Marketing of 
Materials other than Lumber mcluding the 
Prmoipal Derivatives and Fxtractives By Prof 
Nelson Courtlandt Brown Pp win + 31b (New 
York John Wiley and Sons Inc London 
Chapman and Hall Ltd 1937 ) 17 j 6d net 

''I "'HER! have recently appeared four manuals 
* two published in Great Bntam and the other 
two m the United States which deal with wood 
and its technical properties which with the 
exception of timber mechanics cover most of the 
available knowledge on the subject 
(1) Desch has attempted to assemble all 
available information and 111 so domg has ren 
dered a servioe as the literature available on the 
subject 18 at present scattered through many 
reports bulletms, records and pamphlets issued 
by research organizations and individuals 
The author has divided his subject mto four 
parts, dealing first with the structure of timber 
followed by a short treatise on its gross features 
Part 3 discusses the properties of wood, basing the 
information largely on mvestigstions earned out 
m more reoent years both in Great Bntam and m 


(he I mted Stvtcs Seasoning of timlier is dealt 
with under the heading Consider vti ins influencing 
the I tilization of Timber the subject matter is 
good and it might more suitably have found place 
in Pirt 3 The book runs for 109 pages with 
mnetj giinl illustrations The work is tht hrst 
of its kin I and should bo useful 

(2) Bateson s bo k is a complete treatise on 
the subject anil is a welcome addition to the 
literature on timber technology especially as it 
mcorporates all the most reoent results of research 
The liook ipens with i discussion on the necossitj 
of seasoning tmiber before use followed by a 
detulcd description rf what takes place as the 
wood loses its moisture which discussions lead on 
to methods of air and kiln soasomiig 

It is noticeable the praetieU way m which the 
author has approached his subject always keeping 
m mind the many difficulties the operator may 
encounter especially 111 kiln seasc mng As an 
cximple may be cited tlie inclusion of drying 
schedules to assist those dealuig with the more 
common timbers m use m Greit Britain The 
descriptions of various types of drying kilns is 
fully gone into as also control instruments I ho 
chapter dealing with prevent on of splitting and 
warpmg is instructive and it is shown how these 
defects may be greatly mmimized by a little fore 
thought and expense The book ends with an 
engaging chapter on the future of seasoning 
timber in Great Bntam in which the author is 
perhaps over sanguine as to extension of kiln 
seasoning The work is well illustrated and contams 
131 pages of letterpress 

(3) M ood Preservation , by Hunt and Garratt 
IS a work of mark as migh* be expected from two 
authors with such wide expenence As a text book 
it should admirably fulfil its object which is stated 
to be for the use of forest and engineering schools 
and for those employed m tieatmg and usmg 
prooessed timber All factors governing antiseptic 
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treatment of timber are dealt with primarily 
referring to the industry m the United States 
while from the text it is very apparent that much 
of the data given and facts recorded are from 
observations made and results obtamed m the 
laboratory and field by the authors themselves 

The problems mvolved m wood preservation are 
discuss^ and two chapters are devoted to dctenora 
tion of wood which is estimated to amount in the 
United States to fifty million pounds sterlmg 
annually Both in Great Bntam as m America 
and the Contment many hundreds of woal 
preservatives have been tried m the last eighty 
years but coal tar creosote and its derivatives 
may bo said still to hold the day though latterly 
in the United States and ui India creosote has 
been mixed with petroleum oils pnmanly with 
the object of reducing costs Much stress is laid 
by the authors on seasomng timber before treat 
ment — and rightly so 

The processes of treatmg timber are described 
but nothmg very strikingly new is recorded 
Probably the most onguial part of the work 
IS the chapter dealmg with the economic 
aspect of preserving timber The end is a 
treatise on fire retarding treatment of wood m 
which It 18 stated that the industry has not 
developed rapidly m the States The book is of 
467 pages and is illustrated by clear photographs 
and figures 


Current 

The Physical Soaety 

Reports on Progress in Physics \ ol 4 C enoral 
Fditor Allan Ferguson IT vi h 380 (London 
The Physical Society 1038 ) 20« net 

A RAPIDLY changing science such as physics 
sets a diflScult task to those attemptmg 
classifications or the preparation of annual reports 
Favoured classifications may be almost as 
numerous as the classifiers In any one year the 
amount of new results pubhshed m each of the 
mam divisions of physics vanes considerably 
Most of the results fit into one of two classes 
In the larger class a physical constant or group 
of constants which has already been detemimed 
for n substances is determm^ for the n+ 1th 
substance These research papers are easy to 
classify to abstract and to tabulate It may well 
be doubted whether an ordered story of this kmd 
of research helps either the research worker or the 
scholar The data are more readily accessible if 


(4) In Timber Products and Industnes by 
N C Brown it is stated that the object is two 
fold to give in detail the many uses and pro 
cesses of manufacture of wood m the United 
States and throughout to stress ways and means 
of reduemg waste 1 he author argues — and rightly 
so — that by groupmg several wood workmg m 
dustries in the vicinity of large forests mteiiso 
utilization of the crop may be ensured 
The book is divided into seven parts com 
mencing with constructional material and going 
on to chemically derived products — an mterestmg 
chapter In describing in great detail the naval 
stores mdustry which is the largest m the world 
and located m the Southern States the author 
oontmually uses the term gimi for resin which 
would appear to he the common term used m the 
United Stites though curiously incorrect In 
connexun with this mdustry it would appear 
that by far the greatest quantity ol resin is dis 
tilled m direct fired stills whereas m Prance and 
ui India the process of distillation is carried out 
under vacuum m steam stills no doubt due t) the 
fact that the resms contain higher boilmg point 
oils The chapters dealmg with mechanically 
reduced products and wood fuel charcoal briquet 
ting and wood gas are of mterest and worth study 
The work covermg 316 pages is extensively 
illustrated though the plates are in some cases 
neither clear nor sharp R S P 


Physics 

presented in tal les or in such a scheme as the card 
mdex system of the Science Museum hbrary 
What 18 new m typo in this class of researches is 
usually a matter rather of technique than of result 
In the second type of research new properties 
of substances alre^y examined by older methods 
are studied by placing the substance m a new 
environment where it is subjected to new physical 
conditions These researches are much fewer and 
are far more difficult to abstract to classify or to 
deal with m reports There can be httle doubt 
however that all would wish to see them in annual 
reports both for their mtnnsio mterest and for the 
relevance of their results to work m progress 
In this fourth annual volume of the Physical 
Society s reports the editor Prof Allan lerguson 
explains m a preface the aims and objects of the 
reports The original suggestion was that each 
annual report would cover the mam branches of 
ph 3 r 8 ic 8 ami that one or two articles dealing with 
pnor developments m some special subject would 
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be included The pohcy of the Society is not 
however, fixed and immutable and the present 
volume shows a welcome increase m the number 
and extent of these special articles deahng with 
subjects as widely varying as the measurement of 
tune supersomos in relation to molecular con 
stitution refrigeration the apphcation of Fourier 
series methods to molecular structures and the 
diamagnetic and paramagnetic anisotropy of 
crystals 

There is in most of the sections a welcome un 
bonding by the writers of oven the most highly 
technical articles in that the standard terms of 
their subject are carefully < xplamed For example 
on pp 339-40 Dr J M Robertson explams the 
term structure factor before deahng with 
the most complex crystal structure deterniina 
tions 

Biolognal factors are gradually receivmg re 
cogmtion and study m physics chiefly in apphod 
physics They are unavoidable in musical acoustics 
and Dr F (j Richardson in his general article on 
sound includes i section called conventionally 
Subjective Aspects contammg reference to work 
on aural flicker In refrigeration the biological 
properties of food to bo stored are briefly disc usschI 
by Dr Erer (Tnfiiths Mr W H Ward deals 
with electneal oscillation and biological materials 

In all these subjects the relevance of biological 
properties of them it erial studied isrcadilv apparent 
It 18 less apparent in general physics where its 
recognition might help chrity lor example the 
observer is referred to m two quite different 
articles In a fasematmg article on the me asure 
raent of time the Astronomer Royal has much to 
tell of the use of the eye and ear and of obsorvi 
tions made by cliffennt observers Although he 
starts in astronoimcal style by statuig that The 
measurement of tune depends fundamentally upon 
the rotation of the earth on its axis it is clear from 
the subsocjuont discussion that he might equally 
well have started m biological style by declaring 
that The measurement of time hke every other 
measurement depends fundamentally upon human 
judgment of comcidence The research worker is 
usually satisfied to take his tune from standard 
time signals clocks and tumng forks Dr Spencer 
Jones here giyes a clear and concise account of 
what has to be done by the astronomer to give 
these trustworthy standards The essential part 
played by the human observer is quite definitely 
stated 

The second article referring to tlhe ‘observer’ 
seems to leave the reader m some doubt as to the 
nature of the observer In his article on the 
beginnings of the new quantum theory Dr H T 
Flmt explains that the behaviour of particles may 
be studied by means of the wave equation 


Reference is then made to observers When 
observers have made experiments and clinunated 
their own vagaries and those of their apparatus, 
they will come to the conclusion that in particular 
circumstances they have been able to locate a 
particle By using coincidence observation 

oxpenmental physicists can locate tmy drops of 
oil in the Millikan experiment or of water in a 
Wilson cloud chamber or tiny fragments of sulphur 
m a Brownian motion experiment But none of 
these tmy objects is a particle They each have 
dimensions On p 166 it is stated that If we 
wish to locate a pirticle by any optical method as 
accurately as we can we illuminate it with very 
short wave length and look at or photograph the 
object using a microscope to help us Apart 
from the reference to a particle this statement 
suggests Uboratory operations carried out by 
human observers 

The Astronomer Royal leives us in no doubt 
that ho 18 writing about human observers with 
eyes ears hands and even imtials (p 6) Dr 
Units exposition loaves the relationship if any, 
of his observers to the type discussed bj the 
\8tronomer Royal m consielerable doubt 

In general character the volume is s imil ar to 
the Rfvieux of Modern Physics but with a wider 
scope than vnv one volume of the American 
pubheation Thi most striking omission is an 
index A classihed annotated analysis of the 
year s physics books e ompiled from the monthly 
lists given in Nathke might be very helpful to 
those physicists who cannot use the larger 
libranos 

At the end of his preface Prof Allan herguson 
for once seems to give up a little of his broad 
mmdedness in order to wvm reviewers against 
discussing co ordination in sue h work as the 
preparation of annual reports Nor is it a matter 
for grave concern if an article on recent advances 
m nuclear physics appean simultaneously with 
an article having the same title and jiubbshed 
under the auspices of say the /ototic Society 
Must scientific workers then hke politicians wait 
until a matter is one for grave concern before 
doing anything about it * If so they may at least 
deeply deplore the lack of co ordination In 
any case the present reports are published pnmanly 
in the interests of the Fellows of the Society 
Yet CO ordmation of the essential but non creative 
part of scientific work is surely m the interests of 
the members of any society The jovial personahty 
of the present editor could secure co operative 
effort if it were humanly possible We may hope, 
therefore that m a future preface he will tell 
something of the avenues explored and the stones 
turned in the effort to secure co operation 

W H Obobgi 
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Cryptogatmc Botany 

Vol 1 Algw and Fungi By Gilbert M Smith Pp 
viii+fl45 24s Vol 2 Bryophytea and Ptendo 
phytes By Gilbert M Smith Pp vu + 380 18» 

(McGraw Hill Publications in the Botanical Sciences ) 
(New York and London McGraw Hill Book Co 
Inc , 1938 ) 

T hese two volumes together form a good 
general review of tlie Cryptogams in which 
representative senes m each of the major groups are 
described in detail Though most of the types 
chosen are those found m the United States the 
majority are so very widespread that students who 
adopt these books for their reading m cyptogamio 
morphology need not necessarily be confined to the 
Uiuted States Thus, the work should be welcomed 
by British students, smee though the major groups 
of CryptogamB are well reviewed m separate British 
text books, there are fow satisfaictory single works 
which cover all representative Cryptogams 

Vol 1 opens with a discussion of the olassifioation 
of spore producing plants The author gives cogent 
reasons for not recognizing the Thallophyta as a 
division of the plant Kmgdom, but prefers to split 
the Algee mto several distinct divisions He also 
gives reasons for considering the Fungi as having 
evolved from Protozoa rather than Alg®, and there 
fore keepe them apart Following this discussion are 
descriptions of various types of AIgs? Fungi, Fungi 
Imperfect 1 and Lichens 

Vol 2 considers the Bryophyta and Ptendophyta 
The Bryophyta ore considered in the evolutionary 
seriee — Hepatices, Anthocerotaa and Musci , thus 
the author follows Howe s suggestion that the 
Anthocerot® (consisting of a single order — ^Antho 
cerotales) be placed in a special class oo ordinate 
with the other two The Ptendophyta are divided 
into the more generally accept^ classes — Psilo 
phytin® Lycopodin® Equisetinse and Filicinse 
These two volumes can bo warmly recommended 
to students of cryptogamio botany In themselves, 
there is enough material for students reading for a 
general degree, whereas for the benefit of honours 
degree students ard research workers there are 
about two thousand references 

The Petrology of the SedimenUry Rocks 
By Dr F H Hatch and Dr B H Bastall Third 
edition, revised by Maurice Black (Text Book of 
Petrology, Vol 2) Pp iv + 383 (London George 
Allen and Unwin Ltd 1938 ) 15« net 

M uch research on problems connected with the 
sedimentary rocks has been carried out smee 
the publication of the last edition of Hatch and 
Rastall’s text book, m 1923 The appearance of a 
revised edition is therefore timely The author and 
subject bibhographies with which the latest edition 
IS provided reveal the extent of the bterature on 
sedunents, and it is noteworthy that a very con 
siderable proportion of the papers cited have been 
issued during the last fifteen years The task of 
revision, which has been earned out by Mr M. 
Black, must therefore have been no light one 


Actually a great deal of the text has been re written 
and the general arrangement of the subject matter 
has been modified Apart from the mcorporation of 
new matonal, an important change is the omission of 
the chapters on metamorphism These, it is claimed 
would now be superfluous, owing to the pubhoation 
recently of Dr A Harkers’ hook ‘ Metamorphism 
On the other hetnd, Mr T Crook a useful appendix 
on the minerals met with m the loose detntal sedi 
mente, which was excluded from the second edition 
has been re introduced in modified form 

Mr Black has carried out his task very thoroughly 
and fow omissions of any importance were noted It 
is perhaps to be regretted that a substance of such 
economic importance and scientiflo mtereet as 
bauxite should not have recnivcxl fuller treatment 
and it 18 rather surprising that no reference is made 
to the limestone deposits known as comstones that 
are so well known m Britain These, however, are 
mmor blemishes m what is, to all mtents and pur 
poses, an entirely new text book, filling a definite 
gap in British geological literature Both Mr 
Black and the publishers are to be congratulated on 
Its preparation 

Rainfall and Tree Growth in the Great Basm 
By Ernst Antevs (American Geographical booietj , 
Special Publication No 21 ) Pp v+97+2 plates 
(Washington Carnegie Institution , New York 
American Geographical Society, 1938 ) n p 
TN recent years drought has become a major problem 
A m the western States, and it u important to 
study the variations of ramfall over as long a period 
as possible In this region there are few rainfall 
stations with long records — scarcely any before 
1871 — and the author accordingly set out to supple 
ment these with data from other sources, such as 
historical records of rams and droughts, crops, the 
levels of lakes and rivers and especially the annual 
growth rmgs of trees 

The area studied includes a number of lake systems 
in the Great Basm, mainly in Oregon, northern 
Califonus, Nevada and Utah Each area is discussed 
m considerable detail and the residts are expressed 
m ourvee and tabulations back to about 18IIK), with 
curves of tree growth permitting general estimates 
for longer periods The results of this detailed study 
are then oombmed m a summary of the major 
fluctuations of rainfall smee 1801, from which the 
author draws some hopeful inferences as td a future 
improvement in the water supply In order to find 
a parallel to the drought of 1924-34, ho has to go back 
to the 1840’8 Smee 1887 there have been nearly 
three complete mmor oscillations, but it is doubtful 
if these are truly periodic, and the predictions of 
water supply based on them are to that extent 
unoertam The final chapters give the ourvee of 
tree growth back to 1460 and discuss their signifi 
canoe 

The book is a most mterestmg study of histonoal 
climatology, bringing together and interpreting 
several different Imes of evidence m a sound and 
critical way 
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The Application of Moving Axes Methods to the 
Geometry of Curves and Surfaces 
By Dr. G 8. Mahajam. Pp vii+60 {Poona 
Aryabhushan Press, 1937). n p 

A pparently Routh -was the first to tum to 

account the fact that the curvature and torsion of 
a space curve represent the components of rotation of 
the fundamental axes as they move along the curve. 
It was Darboux, however, who developed fully this 
application of kinematics 

In the tract under notice. Dr Mahnjoni, employing 
vectors, denves a compact and manageable notation 
for the equations of relative motion The Serrot- 
Freult formulre form a special case , in the author’s 
notation 


where obviously the symbol on the right is to be 
read in a special manner. By assigning appropriate 
motions to the representative jKimt, ho succeeds in 
outlimng much of the material discussed by means 
of these foimulsa m the usual introductory course, 
including some results m the theory of curves on 
surfaces 

The essay shows that, at any rate within the limits 
which its author has set himself, the method can be 
an elegant one. It may well appeal to thoso who 
find that their need of the subject h not continuous 
enough to enable them to memorize completely the 
calculus of the unit vectors I, n, 6. A clearer exposi- 
tion than Dr Mahajam's could not be wished for 

Observationes Anatomicae Selectiores: 
Amstelodamenaium 1667-1673. Edited with an 
Introduction by F J. Colo. Pp. xi -1-46 +69 +4 plates 
(Readmg : Prof F J Cole, University, 1938.) n p. 

T his beautiful little book, of which not more than 
a hundred copies are to be printed for sale, 
emanates from the Department of Fme Arts of the 
University of Reading, and represents a faithful 
reprint with the preservation of all grammatical, 
typographical and engraver’s errors of two little 
tracts of the Pnvate College of Amsterdam, copies of 
which m Great Britain were hitherto only to be found 
in the Bntish Museum, the University of Glasgow 
and the Bodleian libraries In his excellent mtro- 
duotion. Prof. F. J. Cole states that theso tracts are 
the rarest and least known of all the early literature 
of compeu»tive anatomy The first tract prmted at 
Amsterdam m 1667 oontams notes on the anatomy 
of the calf, horse, bullock, sheep, swan, duck and 
dove, and the vivisection of a dog and frog, while the 
second tract published in 1673 deals mainly with the 
pancreas of fishes such as the sturgeon, herring, 
cod, turbot, pike, perch and trout. Of special 
interest to the biologist are the fiesoriptions of 
ix^eotion of the branchial artery of a calf with 
mercury, the air sacs of the swan, duck and pigeon, 
the palatal organ of the carp, the swim bladder and 
pneumatic duct of the oaip, pike and herring, and 
the ligamentous spiral valve or ‘skrew gut’ of the 
sturgeon. 


Civilization and Disease 

By Dr C P Dennison Pp xv+222. (London: 
Bailli6re, Tindall and Cox, 1937 ) lOs 6d 

T he author, whoso work is based on his ex- 
perience as medical officer in charge of a native 
reserve in Kenya as well as in private practice in 
England, maintains that in a small but important 
number of diseases which can be divided mto two 
groups n relationship can bo traced between civiliza- 
tion and the disease The first group oorapnaes four 
diseases, namely, high blood pressure, diabetes 
mollitus, oxophthabnio goitre and peptic ulcer, while 
the second group consists of functional disorders 
usually known as psychoneiiroses High pressure, it 
IS shown, IS rare in primitive races and its moidonoe 
mcreoHos with development m towns and with 
ediicatiuii, while it is common in the African in 
America and very prevalent m Europe and the 
United States The same holds good with regard to 
diabetes mellitus, exophthalmic goitre, peptic ulcer 
and psychoneurosos In other diaeasos, aooordmg to 
the author, there seems to be some relationship with 
civilization, but the evidence is too inadequate to 
justify any definite conclusions 

Primitive Races of To-day 

By J W Pago Pp 348. (London George G 
Harrap and Co , Ltd , 1938 ) 8« M net. 

A NTHROPOLOGISTS may cavil at Mr Page’s 
use of the tenn ‘primitive’ as applied to 
existing peoples of the simpler cultures ; but they 
will not ijuarrel with tho oiuimen with which he has 
chosen his authoritio-, nor the ability with which he 
has singled out for mention the significant details m 
tho lanoiiH inodas of life and their relation to en- 
vironment, in those accounts of typical examples of 
food gatherers, hunters, cultivators and nomadic 
herdsmen The jxioples whom he has elected to 
describe range in distribution from polar snows to 
tho tropical forests of the equator and the islands of 
the Pacific Not all still exist to-day as described 
here , and others, as Mr Page notes, have long been 
diminishing in numbers, while rapid changes m 
Culture are universal. 

Mr Page’s illustratinns are well chosen, and his 
sketch maps, rough as they are. useful. 

Applied Mycology and Bacteriology 
By L D Galloway and Dr B. Burgess. (Modem 
Chemical Industnes Senes ) Pp ix + 186. (London. 
Leonard Hill, Ltd . 1937 ) 10« 

T his httle book fills the need for a simple intro- 
duction to the study and control of bacteria 
and fungi. The treatment given herein is lucid, 
comprehensive and accurate The book may b© 
cordially reconimendeil, therefore, to those, such os 
chemists and others, having interests m the super- 
vision of foods, water, textiles and perishable goods 
generally, who wish to obtain some understanding 
of the agents of decay and how to circumvent them. 
Even the spooializing microbiologist can learn of 
developments outside his own sphere. Production is 
good, and misprints are all but absent. H. N. 
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Fundamental Aspects of Erosion 

By Dr* E. G. Richardson, King's G)llege, Newcastle-on-Tync 


E ROSION 18 a problem of considerable com- 
plexity which cannot readily be expressed in 
terms of known physical laws Up to the present, 
it has lam niamly in the sphere of the engmeer, 
who has evolved a number of empirical laws for 
predicting its magnitude It is evident by the 
disagreement not merely m coefficients but even 
in the functions on which the erosion is made to 
depend, that these rules are designed only to fit 
the conditions which fall within the experience of 
particular engmeers and have no universal appli- 
cation Before further progress can be made m 
oombatmg the evil, one must attempt to reduce 
the problem to its simplest proportions 

Pioneer fundamental research in (he subject was 
earned out by Gilbert m 1914 in Amonca, while 
recently Hjulstrom* m Sweden and I myselff m 
Great Britam have mdependently earned out 
laboratory and field experiments m which the 
question has been studied under conditions which 
r^uce the variable quantities to a minimum The 
factors which then remam can be grouped under 
two headmgs first, those which concern the 
erodmg stream — whether it is in steady motion 
or turbulent and m particular the value of the 
gradient of stream velocity at the surface of the 
soil , secondly, the nature of the soil bod, the size, 
shape and density of the grains and whether they 
are closely or loosely compacted. 

In field expeninents, all these factors intervene 
m a fashion which does not allow of the separation 
of their respective contributions It is desirable, 
as a basis for establishing the laws of erosion, to 
make expenments first in artificial channels, using 
a bed of loosely compacted and nearly homogeneous 
particles so that the factors just enumerated can 
be varied one at a time. Measurements are then 
made of the mean quantity of sdt transported at 
various heights above the bed and of the gradient 
of mean velocity transverse to the stream in the 
same vertical section I have made such observa- 
tions in a glass-sided channel having a wooden 
floor on which a bod of sand, graded within fine 
limits by sieving, was laid The velocity of the 
stream along the channel was measured from 
point to pomt by a hot-wire anemometer, while 

• BuU OttA Imt Uppsala, 2t, 221 (19S6) Thl» p»pcr contslns a 
bibliography of nroelon Other moie recent aaeouBta of (giou) allt 
tianaport will be found in WaUr PotbMon Keteanh, Teek Paptr No, 7 
(1927), UJ3 WataneaysBaitt SbU. Paptr No 17; OS OtU. Swvtp 
Waltr Supply Paper So 797', Y L I'liang, iVoe diner Soc Oit Eng, 
Not (1937). 

tPM. Mag., 17, 769 (1934) , Proc. Hoy Sot , A, ISI, 683 (1937). 


the Slit concentration at any level was measured 
photo-electncally in terms of the absorption which 
a narrow beam of light cast athwart the stream 
suffered m virtue of the mterveiung sand earned 
m suspension Although the experiments were 
aotiislly carried out in water, there is no essential 
difference between the behaviour of air and water 
in this respect, due regard bemg paid to their 
relative viscosities and to the relative buoyancies 
of the eroded matenal m the two media 

The disturbing mfluence on the soil which lifts 
the grains mto the stream is m the main due to 
the shear on it, that is, the product of viscosity 
and the velocity gradient at the bed, while the 
restoring force is determmed by the natural rate 
of sinking of the grains Under the combined 
action of erosion and gravitational force, the grams 
are so distributed that the silt concentration at 
any level fluctuates about a mean the value of 
which falls off exponentially with height, at least 
over the mejor part of any vertical section. If 
the bed be changed for one of coarser but still 
homogeneous particles, the exponent in this 
relation and with it the total quantity of silt 
carried in suspension dimmishes in consequence of 
the faster rate of free fall of such particles If 
then one plots the height against the logarithm 
of the silt concentration, a line is obtained which 
IS almost straight (except near the bed) and the 
slope of which can be taken as a measure of the 
erosion coeflBcient For a given velocity gradient, 
provided the stream is sufficiently turbulent to 
afford adequate mixing, this coefficient is found 
to be mversely as the gram size, beanng out 
theory m this respect 

Similar considerations apply m natural streams, 
where the bed, of course, is not homogeneous. 
Samples taken out of the River Tyne in flood at 
various depths and analysed m respect of size- 
frequenoy give a series of ourvea the mean slope 
of which for each size follows the same law 
Occasionally it is reported by hydrauhe engmeers 
(who measure m terms of surface velocity and slope 
of bed) that ‘ooUoidal’ particles are less easily 
eroded than somewhat larger ones, so that in a 
mixed bed there is maximum rate of erosion 
oocumng for a diameter round about one tenth of 
a millimetre. This anomaly is usually attributed 
to the superior cohesion which a olay sludge 
possesses. The ezoeption, however, disappears if 
one reckons erosion in terms of the velocity 
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gradient instead of surface velocity for it is well 
known that the distnbution of velocity across a 
stream carrying finely divided or colloidal material 
IS not the same as that m homogeneous fiuids or 
m those m which large crumbs of sparsely dis 
tnbuted soil are in suspension 

The extent to which the soil allows the fluid to 
permeate it has probably the most important 
mfliienoe m loosemng the bed prior to actual 
erosion When water passes over the soil a certain 
amount of chemical action may take place par 
ticularly when the surface soil is a limestone 
formation but whether this occurs or not once 
the water is able to break up the soil into smaller 
crumbs or to encircle those which already existed 
before its passage it can exert pressure to move 
the formerly coherent grains 
which then become potential silt 
Sometimes an actual lifting force 
may be exerted that is to say 
the line of action of the pressure 
may be mclmed upwards instead 
of along the bed This happens 
notably when a gram is lymg a 
little higher than its fellows on the 
bed and its foundations are par 
tially or completely undermined 
by the fluid The local velocity at 
the top of the gram is then greater 
than that beneath so that the 
force towards the underside may 
exceed the total of gravity and 
the downward force on the top 
Isuch a state of affairs often 
occurs where a pebble is rt sting 
on a sandy bottom and the 
resultant force may lift it momen 
tarily mto the body of the stream As soon 
however as it has risen above the boundary layer 
of fluid m which the major part of the gradient of 
velocity is found the lift is lost and it smks back 
This accounts for the senes of long hops by 
which the heavier particles follow the stream and 
the ultimate formation of ridges or dunes but this 
process does not in my observation contribute 
markedly to the silt load of the stream itself 
which IS a function merely of the degree of turbu 
lenoe velocity gradient and gram size Penetration 
of the soil by the eroding fluid can nevertheless 
change the distnbution of velocity near the bed — 
m fact at a sandy bottom the gradient of velocity 
may show a pomt of inflection peparatmg the 
domam of quasi fluid motion above and quasi solid 
flow below — and m this way react on the silt 
load earned m suspension 

How, then, do the means commonly adopted for 
the prevention of erosion stand m the light of 
these results 1 Attempts to lower the overall slope 


of the land by farming on the terrace system or by 
obstructions m the form of vegetation would seem 
to be but partial palliatives at least so far as 
water action w conctrneil since when the water 
level IS low the gradient at the bed may still be 
largo while if the water level is high over soil of 
small permeability and the slope or obstruction is 
effective in koopmg down the erosion wiofficient 
it will hold up the run off and have the land 
waterlogged Wh vt the water engineer reqmres is 
a system which will keep the shearing force on the 
bed small while not unduly imjicding the run off 
aliovo In the case of a nver this desideratum may 
be secured by a senes of cheek dams or shallow 
weirs placed it short intervals icross its bed In 
this way the stream goes down a sh illow staircase 


the mam flow is unrelarded but the motion near 
the bed is almost at a standstill Such a device is 
already in use to a certam extent on the Continent 
and the accompanymg photograph shows how it is 
applied to the River Alp in Switzerland To 
combat sheet erosion on farm lands application 
of the same pnnciple suggests the close sowmg of 
dwarf herbage to impede the action of wmd or 
ram withm an mch of the soil while leavmg free 
circulation above 

To measure the efficacy of sueh remedies it is 
necessary to take hourly or at least daily readmgs 
of the total silt load of nvors and farm ^ains and 
to correlate these with local ramfoll Assuming the 
exponential relation between silt concentration and 
depth already noted it appears that measurement 
of concentration at two levels will suffice to deter 
none the erosion coefficient this together with 
the average stream velocity, will determme the 
total rate of silt transport and hence the net total 
erosion above the observation station I have 
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employed an apparatus for this purpose m the 
Tyne at Newcastle consisting of a pair of light 
broms and photo-electnc cells placed at one third 
and two thirds of the depth below the surface, the 
moan flow bemg measured at the same time on a 
meter of the rotating vane type Hjulstrom has 
made measurements to the same end by actual 
weighing of silt samples taken out of the River 
Fyns at Uppsala It is really surprising what 


large silt loads can be carried annually by com- 
paratively sluggish rivers. Thus Hjulstrom 
estimates that the Fyris — normally quite trans- 
lucent — carries away more than 60,000 tons of 
material — soluble and msoluble — ^from its basm 
every year past the bridge at Uppsala. The figure 
for the more turbid and fast-rumiing Tyne has not 
been precisely estimated ; but it is considerably in 
excess of this 


Research in Freshwater Biology in Great Britain 


T he need for a biological station for research 
on problems connect with freshwatere was 
emphasized at the meetmg of the British Associa- 
tion at Glasgow m 1928, and this led to the 
foundation of the Freshwater Biological Associa- 
tion of the British Empire in 1929 Two more 
years of active work on the part of the many men 
of science and others mterested in the project 
elapsed before the laboratory was founded at 
Wray Castle on the shores of Wmdermere in 1931. 
At first there were but two members of staff, 
making the best of a few rooms without laboratory 
fittmgs, but from 1931 imtil the present year 
progress has been rapid, as is well shown by the 
recently issued sixth annual report* 

The whole of Wray Castle is now occupied, 
there being on the ground-floor seven laboratories, 
fitted with adequate benches, sinks, electno light, 
power and gas, and upstairs a library, offices, and 
a number of living rooms capable of housmg the 
unmarried members of the staff and up to a dozen 
Boientifio visitors There are now seven resident 
scientific mvestigators Dr E B Worthmgton 
(director), five assistant naturalists, and a bac- 
teriologist, who cover all the major branches of 
the subject. These, together with secretarial and 
laboratory staff, should place Wray Castle among 
the foremost fireshwater biological stations m the 
world, and make it capable of oarrymg out work 
of national importemoe 

The interests most closely concerned with fresh- 
water biology may be grouped into three cate- 
gories — academic research, fisheri^ and water- 
supply — and each oontnbutes materially to the 
finances of the Association. Accordingly, some 
limit has to be put to the scope of the work which 
is undertaken, those subjects being chosen which 
are likely to elucidate the factors which control 
the production of life, both qualitative and quan- 
titative. The extent and variety of waters within 
easy reach of Wray Castle give ample scope for 
work on the many subjects involved 
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One promismg line followed up during the past 
twelve months is connected with the bottom 
deposits of lakes With the co-operation of the 
Hydrographic Department of the Admiralty, a 
detailed bathymetric survey was made of Wmder- 
mere by the new supersonic echo-sounding method 
The records reveal^ not only the depth of water 
but also the thickness of soft deposits overlying 
the glacial basm In addition, cores of the deposits 
have been obtamed and appear to reveal a suc- 
cession of cold and warm phases during the early 
history of the lake, so that a good opportumty 
exists for adding to knowledge of the post-glacial 
history of the district This research has more 
than histoncal significance because the use of the 
echo-soundmg machme to demonstrate the thick- 
ness of soft deposits below a considerable depth of 
water has an immediate application to reservoirs, 
where the accumulation of mud may lead to greater 
production of algse, and other troubles m filtration 
and purification of water for domestic purposes 
Work m past years by Prof. W H. Pearsall, 
Mr R. Misra and others has demonstrated the 
great importance of the character of bottom muds 
m controllmg the chemical (especially nitrogen) 
balance, and also the plant and animal associations 
Here an investigation at Wray Castle on the 
bactenology of lakes, streams and bottom deposits, 
which is being financed by the Department of 
Scientific and Industrial Research, may be very 
significant Attention will be devoted by Dr. C. B. 
Taylor, who has been appointed to the new post, 
primarily to the part pkyed by bacteria in the 
nitrogen and phosphorus cycles Closely linked 
with this is Dr. C H Mortimer’s work on the 
ohemioal budget of a whole drainage basin. This 
has involved routme ohemioal analyses and the 
measurement of water-fiows of rivers throughout 
the year, in order to estimate the quantity of 
different salts entering and leaving Wmdermere 
The effect of ohemioal factors on the growth of 
algss is studied by Dr, M. Rosenberg by cor- 
relating the quality and quantity of alg», as 
observed in natural oonditions, with the ohemioal 
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content of water at different depths and at dif- 
ferent times of the year. In addition, many species 
of alg» have been taken mto pure culture in the 
laboratory, where their reactions to altered condi- 
tions, in rate of multiplication and morphological 
change, can be studied under controlled conditions 
This brings us to the work on animals, and here 
freshwater biology is still suffering under a dis- 
advantage because the basic faumstic studies, such 
as were characteristic of the early work m marme 
biology, have never been properly undertaken 
The taxonomy of the aquatic stages of wmged 
insects, for example, is still m a lamentable state, 
although work at Wray Castle on breodmg 
ephemends, caddis-flies and stone-dies is now 
helpmg materially m this direction It is m the 
hands of Mr T T Macan, who is working on the 
ecology of the Invertebrata, devoting special 
attention to corixid water-bugs Such studies are 
specially necessary m view of the importance of 
most of the groups as fish-food 
Of the fish themselves, most attention has been 
given m the past few years to the salmon, the 
freshwater life of which up to the stage when 
smolts reach the sea is bemg studied by Mr K R 
Allen By detailed work in three widely separated 
parts of the British Isles, the Lake District, the 
extreme north of Scotland, and the south of 


England, he is obtainmg comparative data of 
value m determuimg the factors which control 
their growth-rate and behaviour A new fish 
study 18 concerned with the so-called ‘coarse fish’, 
which contribute so much to the health and 
recreation of a large section of England’s popula- 
tion This mvestigation has been financed by the 
fishing interests, and Mr P H T Hartley, recently 
appointed to undertake the scientific work, has a 
sure backing from the National Federation of 
Anglers 

There is another aspect of the Association’s 
work, connected with parts of the Empire other 
than Great , Britain Already Wray (’astle has 
served some purpose as a centre for mformation 
on freshwater fisheries m Africa, where the director 
has had extensive experience of research Local 
problems of fishenes or water-supply are bound to 
become more numerous as (‘olonial development 
proceeds, so that the Freshwater Biological 
Association may have opportumties of extending 
Its usefulness m this direction 

Viewing these activities as a whole, it may 
perhaps bo fairly claimed that the laboratory at 
Wray Castle, though still young, is well on the 
way to becommg a worthy partner of its elder 
brother — one might almost say father — the Marine 
Biological Association’s Laboratory at Plymouth 


Analytical Methods in the Dating of Books and Documents 

By Dr. Julius Grant 


' I 'HE problem of establishing the date of origin 
of specimens of paper, for example, from 
books or documents, is one which arises frequently, 
but which is seldom solved without controversy 
In many such oases, suspected forgenes of valuable 
first editions of books are mvolvod, whilst others 
are concerned with forgenes also, but possibly of 
greater criminological interest. Where written 
documents are in question, the ink expert has m 
the past usually been able to provide the strongest 
links in the chain of evidence, although with 
printed matter his oontnbutions are necessarily 
restricted. However, since the date of the manu- 
facture of the paper must always precede that of 
the application of ink (whether as handwriting or 
as jMTnt), the date arrived at as the result of an 
examination of the ink must always represent the 
paper as yonnger than it really is, and when the 
gap between the two dates is a big one, serious 
errors in dating may arise 
In addition to that obtained from the ink, useful 
evidence has in the past also been drawn by the 
book export from the nature of the type used, the 


format of the book, the binding, the illustrations 
and so on ; these are all characteristics which 
demand an intimate knowledge of book production 
and its history In spite of this, there have been 
many instances where evidence of this kind, based 
as it must be largely on personal opinion, has 
proved moonclusive and even contradictory 
The paper has, of course, also contributed its 
share of evidence, although not to the extent 
merited by the importance of the information it is 
capable of supplymg This may have been due to 
in^equate co-operation between the experts on 
bibliographical and paper-making matters, and 
possibly to indifference to the interest ^nd value 
of such studies on the part of the latter The 
importanoe of paper, particularly where the 
examination of first editions is concerned, depends 
to a great extent on the fact that, unlike printing 
type, the format of the book and so on, it is most 
difficult if not impossible to make a completely 
successful imitation of a given paper without 
employing the same materials and equipment as 
them used in the original Watermarks may be 
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imitated, although those can now be detected with 
the aid of ultra-violet light (see J Grant*), and 
the character and appearance of a particular paper 
may be simulated, but as a rule a few com- 
paratively simple analytical tests will reveal any 
essential pomts of difference. 

Relatively new ground, therefore, was broken 
by J. Carter, and G. Pollard* when they used the 
fibre content of the paper as a means of dating it 
These workers were concerned principally with 
oertam nineteenth century pamphlets, mcluding 
works by Tennyson, Dickens, the Brownings and 
others, which were alleged to be genuine first 
editions Thus one particular case referred to a 
copy of Tennyson’s “Morte D’Arthur” which was 
dated 1842 , when this was suspected, the fibre 
content of the paper was determmed and was 
foiuid to mclude esparto grass and wood pulp 
which had been prepared by a chemical process 
Since esparto was first processed in 1861 and wood 
some twenty years later, the forgery stood re- 
vealed without any doubt 
It is apparent that the extension of this method 
of dating by reference to the mtroduction of a new 
raw material is full of possibilities, and smco the 
work of Carter and Pollard this Ime of mvestigation 
has been pursued with highly successful results in 
many cases As explained below, however, there 
are many mstanccs where the value of the method 
IS only as a supplement to evidence obtamed from 
the usual sources Two obvious conditions must 
m fact be satisfied m order that this type of test 
may be applied with any degree of reliability In 
the first place, the earliest date when the material 
m question was first used in paper-makmg must 
be known accurately , and m the second, a trust- 
worthy method of establishing the presence of 
this material must be available Incidentally, as 
indicated below, one is not restnoted to tests for 
the actual constituents of paper , new methods 
of manufacture serve the purpose equally well, so 
long, of course, as the two conditions specified 
above are fulfilled If enough characteristics of 
the above kmds can be assembled, it is conceivable 
that the date of origin of a paper may be ‘sand- 
wiched’ between any two of them, and possibly 
be deduced to within a few years 
There is no lack of suitable analytical methods 
for this work Unfortunately, there is less certainty 
regarding the years when some materials or 
processes were first used, and this places the 
prmcipol restriction on the method Many innova- 
tions are not recorded in the literature, having 
been worked secretly in the fiirst instance ; others 
are hidden in the obscurities of the early patent 
literature. In such oases, all that the method can 
do is to supply evidence that a paper which reacts 
positively to the test in question was made after 


the date of the earliest reliable record available. 
The importance of this proviso is greatest when 
papers mode before the middle of the last century 
are under consideration, because the records of 
mvention become progressively fewer as one goes 
back chronologically. In the future, on the other 
hand, this method of datmg will become increas- 
ingly more valuable, because each year sees a fresh 
contribution to the technology of paper-makmg, 
and most of these can be detected and dated relmbly. 

Some examples of the application of these 
analytical methods will now be given. They fall 
into two mam categories, namely, those involving 
the constituents of the paper, and those based on 
mnovations in paper-makmg technique. As 
already pomteil out. Carter and Pollard are the 
pioneers of the former method, although their 
work was restricted to tests for rag, wood and 
esparto fibres. This system may, however, be 
extended considerably, because several kmds of 
wood, as well as other fibres such as straw, are also 
used m paper-making 

Up to the beginning of the last century, ‘rag’ 
fibres (that is, mainly linen or cotton) were the 
only materials of paper-making At about this 
time (1804) paper was first made by machine, as 
distmct from hand, and incidentally this is itself 
a reliable milestone, because a machine-made 
paper is easily recognized, and must be later than 
1804 Owmg to the risuig standard of education, 
the demand for paper increased rapidly, and this 
led to on acute shortage of rags, the position being 
such that in 1854 a prize of £1,000 was offered by 
The Times for the discovery of a suitable sub- 
stitute Straw was the first-comer in the field, and 
by 1860 mixtures of straw and rags were common , 
as they gradually declined in popularity (m Great 
Britam m any event) after the advent of esparto 
in 1861, such mixtures serve to date a paper as 
certamly later than 1856, and probably as between 
1865 and 1870 

Similarly, there was a transition period when 
mixtures of esparto and rag — a rare mixture 
nowadays — were quite common, and these serve 
to date a paper as certamly after 1861 and prob- 
ably earlier than 1890 Wood was the next raw 
material, and of course in a relatively short time 
this became the most important of all fibres, at 
any rate so far as the cheaper grades of paper (for 
example, for books) were concerned ; full use of 
this 18 made by Cariw and Pollard It should be 
pomted out, however, that within recent years the 
investigator has been enabled to distinguish between 
woods of different tyjies and prepared by different 
processes, from a microscope examination of the 
disintegrated fibres of the paper. Incidentally, 
fluorescence microscopy in ultra-violet light (see 
J. Grant') has proved of considerable assistance in 
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this connexion It is thus possible to distinguish 
not only woods prepared by the mechanical process 
and by a chemical process but also wads pre 
pared by different types of chemical processes 
(for example by the acid and alkali methods of 
digestion) and as the dates at which these pro 
cesses were mtroduoed are known accurately 
these analytical tests may prove of considoralle 
aid m datmg 

Even to day new fibres continue to appear 
Bamboo is an example and it indicates that a 
paper is of Indian ongui and probably later than 
1930 Straw also can now be produced having 
a colour and degree of cleanbneas which enable it 
to be used m fine papers an 1 other recent additions 
to the paper makers fibres are bleached kraft 
alpha pulps and cotton linters these all have a 
certam amount of dating value so far as mo lern 
papers are concerned Incidentally the fibrous 
composition of a piece of paper may be ascortamed 
by examination under the microscope of a few 
fibres scratched inconspicuously from the edge of 
the sheet this has obvious advantages where a 
valuable document is concerned 

The fibres are not the only constituents of papei 
which have a dating value thus siring mitenals 
loadings and colounngs may all phv a part 
Sizmg provides an interestmg example because 
there seems little doubt from the hterature that 
rosm was first used for rendering paper non 
absorbent towards ink in about 1800 but that its 
use was confined to Germany until about 1835 
Rosm m paper may be detected with relative ease 
and certamty and smee the period around 1835 
IS one for which datmg evidence is none too 
abundant this fills an important gap Loadmgs 
may be of mterest partly because of their chemical 
nature and also by reason of the quantity present 
m the paper This is because when with the 
advent of machme made paper it became usual to 
sell paper by weight instead of by the sheet or 
ream many paper makers succumbed to the temp 
tation to add to the former by the use of excessive 
quantities of loadmg The woakemng effect on the 
paper was such that pubhe opmion soon put a 
stop to this practice except for certain classes of 
paper (for example for the reproduction of 
illustrations) but there is a certam period (after 
1820) when papers oontammg 30 per cent of 
loadmg were common Such papers are easily 
recognized because unless they have been stored 
under particularly favourable conditions the 
effects of ageing are strongly m evidence m many 
oases they fall to pieces at a touch (of J Grant*) 
A recent addition to the loadmgs used m many 
papers is titwuum dioxide and the white pigments 
associated with it these are easily detected and 
place the paper without any doubt as later than 1930 


Coloured papers are seldom used for important 
documents although they can often supply very 
useful dating evidence Aniline dyestuffs for 
example were not used m paper to any great 
extent between the year of the discovery of the 
first of them (1856) and 1870 but after the latter 
date they became common The datmg value in 
cases where the actual dye used can be identified 
18 considerable I ecause the patent records provide 
a trustworthy key to the history of the dyestuffs 
industry The mineral pigments used for colounng 
paper before the advent of synthetic dyestuffs also 
have a certam amount of datmg value Ultra 
marme is the commonest of these and accordmg 
to legend its use m paper originated from the 
mistake of a paper maker s wife who dropped her 
I luc bag into her husband s pulp vat mstead of 
into her own wash t ib which stood adjacent to 
It in the home fa tory of those days Whatever 
the details of the discovery the date of its occur 
rence (about 1790) is known and as ultramarine 
18 easily detected it may be used as an aid to the 
dating of blue papers of this period 

hmally those improvements m paper makmg 
technique which have left their mark on the 
physical structure or character of the paper may 
have c nsiderable datmg value Watermarks 
provide one example although their importance 
as indicated above is lunited The transition from 
hand made to machine made paper has also been 
mentioned while I have found that the use of the 
beater instead of the stampmg mill to prepare the 
pulp 18 an important datmg characteristic because 
it took place at a period (about 1670 on the 
Continent) for which little other dating evidence 
18 available Unfortunately the i lentification of 
such paper which is carried out by exammation 
of the fibres under the microscope is not always 
easy Calendered papers are however more 
easily recognized and date from 1830 and coated 
papers which are used for illustr itions frequently 
serve to date the paper constituting the remainder 
of a book in which they are inset because it is 
known that they were first made m 1890 
The examples given above might be supple 
mented considerably It is believed however 
that they suffice to mdioate the possibilities of the 
application of analytical methods to the dating 
of paper As already pomted out the importance 
of the method should inorease considerably as 
time goes on because of the moreasing number of 
now methods and materials now bemg mtroduced 
mto the mdustry and the fact that the dates of 
their mtroduotion are known with accuracy 
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Obituary Notices 


Prof J. J Abel, For. Mem. R S 

N ews of Uie death of John Jacob Abel on May 26 
last wae received with the deopost regret by 
pharmacologists all over the world as well as by a 
much wider circle of those who knew the man himself 
and could assess the value of his work and influence 
m advancing medical knowledge generally He was 
one of the few surviving links with the beginnings 
of pharmacology as a separate discipline 

Abel was bom at f levoland, Ohio, on May 19, 1867, 
and entered the University of Michigan nt nineteen 
years of age He obtained the degree of Ph 11 there 
m 1883, after which ho spent a j eai m graduate study 
at Johns Hopkins Universitv In 1884 88 he studied 
chemistry, phjsiology, pliamiacology and meilicino 
in various universities m Germany, and in 1888 tixik 
the degree of M D of the University of Strasburg 
He spent a further two jears in Vienna and Berne, 
and in 1891 returned to America as professor of 
materia medica m thi University of Michigan Two 
jears later ho became the first professor of pharma 
oology in Johns Hopkins University, a piosition which 
ho held with so imuh distinction until his retirement 
m 1932 

The first Institute specially devoted to pharma 
oology was founded at Dorpat in 1847 by Kudolph 
Buchoim Bucheim was sxicceeded at Dorpat by his 
assistant Oscar Schmiedeberg who, m 1873, was called 
to the University of Strasbuig, and there established 
an Institute of Pharmacology, which soon attracted 
workers from all parts of the world Abel was one 
of these, and he had thus, through Schmiedeberg, 
connexions with the beginning of pharmacological 
laboratories When new positions in pharmacology 
were first created, most of those who were called 
to fill them had worked m Schmiedeberg s laboratory, 
and Abel from his work m this and other European 
universities came to have a personal knowledge of 
those men who afterwards became the pioneers of 
pharmacology throughout the world Another of 
Schmiedeberg’s pupils, A B Cushny, was selected 
by Abel to succeed him at the University of Michigan, 
and these two men exercised a guiding influence upon 
the development of pharmacology in the United States 
In 1909, Abel founded the Journal of Pharmacology 
and Exiperxmtntol Therapeuitet, which was the first 
pharmacological journal published m English, and in 
the editorship of which he was later jomed by Cushny 
The journal is now the organ of publication for both 
the American and British Pharmacological Societies 
In all that concerned the early development of 
pharmacology in English speaking countries— m the 
establishments of new laboratories, in the selection 
and training of young men to fill newly created 
positions and in providing a channel for the pablica 
tion of their researches— Abel played a dominant 
part 

This influence, however opixirtiine and important 


for the development of pharmacology, could not have 
become so great had it not been supplemented and 
vitalized by the brilliance of Abel’s personal achieve 
ments and by the example of his patient and persistent 
dev otion to research One of his earliest mvestigations 
was ooncemod with the ocourrenco of aliphatic 
sulphur compounds m the anunal body This ex 
perionce help«l him later in the successful crystalliza 
tion of insulm, for he hod found that fractions of 
msulin preparations contamod labile sulphur in pro 
portion to their hj^xiglycsBrnio power He was one 
of tho earliest workers on hormones, and succeeded 
m obtaining an active principle of the suprarenal 
gland m the form of a monobonzoyl derivative which 
he called epmephrme Later 'lakamme obtained the 
free base, adrenalme The dotermmation of the 
chemical constitution of adrenaline and the discovery 
that it was a relatively sunple body gave an impetus 
to that study of the constitution of other hormones 
which has developed so rapidly in recent years Abel 
himself later found adrenaline in tho secretion of the 
skin glands of the toad, Bufo agua 

In another direction Abel did pioneer work, in 
devising a method, ‘vividiffiision , whereby blood 
from a living animal could be diverted through a 
dialysing apparatus and then returned to the body 
A study of the dialysates showed the constituents 
that occur free in tho blood 

Abel also studied the active principles of the 
poisonous mushroom, Amanita Phalloidet, and found 
two active prmoiples, a hremolysm and a non 
haeniolj^ic toxin, the latter being responsible for the 
toxic effects of the fungus when ingeeted Abel and 
Rowntree investigated various phthalem derivatives 
with the primary objeot of obtaining a purgative 
suitable for hypodermic use They found that phenol 
phthalem was excreted solely by the kidney, and this 
led to Its use later as a test for the functional activitj 
of the kidney Halogen substitution products of 
phenolphthalem were found to be excreted m the bile 
only, and this led to the development of tests for 
liver function by such compoimds 

Abel worked also on the action of convulsant dves, 
on the physiology of the lymph hearts of the frog, 
and did some of the early work m the newer domain 
of chemotherapy m his investigation of the action 
of antimony compounds m experimental trypano 
BomiasiB Hia work covered a wide field, as did 
that of most of his contemporaries m pharmooologj , 
and was alwajrs characterized by imagination os well 
as by the skill and tenacity with which he pursued 
a problem 

After his retirement m 1932, Abel still had a room 
m Johns Hopkins Umversity and up to the end was 
actively prosecuting Tesearohes on tetanus toxm I 
still retsm a vivid memory of listening to Abel, three 
years ago, when he outlmed the purport of this in 
vrotigation with all hu wonted enthusiasm and 
modestj 
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Abel was the recipient of many aoademio honours 
and became honorary or foreign member of many 
learned societies in many countries Perhaps none 
would have given him greater pleasure and satis 
faction than his election as foreign member of the 
Royal Society, which took place onlv a few days 
before his death 

During the time in which pharmacology has been 
emerging as a separate science with its own laboratories 
and followers, Abel has been an outstanding per 
sonality to whom that science must for ever remain 
in debt H^s tall siiaro figure and gonial presence 
will be sadly missed not only in his own country but 
also wherever men forgather who are interested in 
the progress of medical research J A Gonn 

Sir Cohn Mackenzie 

We regret to announce the death of Sir f olin 
Mewkonzie, formerly director of the Australian Insti 
tute of Anatomy, at the ago of sixty one years 

Though Sir Cohn gaineil great distinction as an 
orthopssdio surgeon yet he devoted himself to 
anatomy ith an enthusiasm that might be expected 
to flow only from great genius He was lecturer and 
examiner m anatomy in the University of Melboumo 
He was a member of the Anatomical Society, served 
eagerly the Zoological Society of his city, established 
and furnished a whole museum with dissettions of 
marsupials, strove to secure the preservation of the 
Australian fauna, and wrote their comparative anat 
omy in four volumes His faith m anatomy induced 
the Commonwealth Government to erect in ite Federal 
capital an anatomical institute under his direction 

Sir Colm’s book, ‘ Tho Action of Muscles’ , contains 
an epitome of his anatomical observations and ideas 
In about fifty jiagts, under tho title of principles, 
he states what he has come to believe about muscles 
The reader is constantly referred to what happens 
in the wombat, frequently assured that the action 
of muscles can only bo understood by an appeal to 
their evolutionary history, and is admonished to con 
aider the behaviour of tho primates and tho assump 
tion of the erect posture The principles which he 
enunciates owe nothmg to these allusions to the 
primates or to the illustrations of marsupial anatomy 
The dissections of the wombat seem quite irrelevant 
to his prmoiplos of muscle action which have to do 
with the treatment of paralysis 

More than thirty years ago, when the treatment of 
fractures and muscular palsies was very bad. Mew 
kenzie was preaching and practising his prmoiples 
He pomted out the error of describing a muscle as 
paralysed because it was unable to perform its 
maximum amount of work More careful mquiry 
might discover that such a muscle still had some 
power The muscles of the shoulder might not bo 
able to lift the lunb agamst gravity, yet perhaps 
could swing the arm from tho side when the body 
was horizontal and gravity thus excluded Inflamed 
nerve cells like any other inflamed tissue must be put 
at rest A motor nerve cell could only be rested 
through Its muscle A muscle is placed m a state of 
physiological rest when its antagonists are kept over 


stretched Thus by rest, and then utihzmg the 
residual jjower left in an affected muscle, by patience 
and persistence he accomplished much Muscle and 
tendon transplants were advised only wlien re 
education seemed hopeful Ho cut through much 
that was unimportant in the teaching of musclo 
action by his bhmt insistence that a muscle had 
always one prime action to perform and only oo 
operated fully in other actions after its prime action 
had been fiilfllled Ho insisted upon musclo re 
(ducation and saw that this was only hopeful when 
the alteration of the attachments demanded the least 
change in function and when there was greatest 
cerebral control Ihus tho gam in usefulness was 
in general far greater m tho arm than m tho log 

His work m mitigatmg the terrible consequences 
of infantile palsy led to far greater interest m these 
matters Ilis oxpencnco was made available in the 
orthopffldio hospitals of Great Biitain during and 
after the Great War In his own city more people 
skilful m those matters are available than ]>erhaps 
anywhere else Ho deserves an honourable place 
amongst The Menders of the Maimed 

Miss D M Liddell 

We regret to record tho death, which took place 
on Ma> 26 at the Old Roctorj, Stiatfield Turgis, 
Basingstoke, of Miss Dorothy Mary Liddell, well 
known as an experienced and fortunate excavator 
on archdcological sites 

Much of Miss Liddell s early experience and tram 
mg m archroologii al work was gamed by her participa 
tion ill the excavation of the famous Windmill Hill 
site of neolithic culture, explored by Mr Alexander 
Keiller The effect of this training, combined with 
a natural flair for arch»ological work, were used 
to full advantage m her discovery and patient 
exploration of the Roman house at Lodge Farm, 
North Wamborough, and also m the discovery and 
examination under the auspices of the Hampshire 
Field Club of the extensive pit dwellings at Chosoly 
Farm, Odiham Previously she had spent some 
seasons at work on Chilworth Ring, on Moon Hill 
Uor most lasting contnbution to archaeological 
analysis, however, is probably the patient and 
detailed study she made of stamped impressions on 
neolithic pottery The results of prolonged examma 
tion of innumerable specimens of potsherds and of a 
prolonged senes of experiments and photographic 
work were embodied m an article in ArUupiUy in 
I92», “New Light on an Old Problem", m which the 
central idea of the use of bird bones as an mstrument 
of ornamentation had been suggested to her by the 
discovery of a large quantity of “West Kennet” 
pottery associated with a small bird bone 

We regret to annoimoe the following deaths 

Prof E W Brown, F R S , emeritus professor of 
mathematics m Yale University, an authonty on 
lunar theory, aged seventy one years 

Mr G Nevill Huntly, consulting chemist, on 
August 2, aged seventy one years 
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News and Views 


L’AbW Breul 

M t’ABBi: Bheu:i., professor jn tho Institut do 
Pal6ontologie Humams and of prehistory m tho 
College do Franco, has been elected a meinhor of the 
Acad6mio dea Inacnptiona et Bellos Lettros This 
signal honour is oonferrod in recognition of his work 
in prehistory and more especially of his studies of 
the art of tho palaiolithic age The Abb6 has now 
been recognised for nearly a generation as the fore- 
most authority on prehistoric archaeology not only 
m France, but also in the whole world ; and his 
opinion on any disputed point is universally regarded 
as a court of final appeal. His election to tho Academy 
18 a matter of peculiar gratification to liis colleagues 
m Franco, as it is the first occasion on which tho 
study of early man and hia culture has been honoured 
officially in this manner ; for although do Quatrefages 
was a member of the Academic dos Sciences and 
Hamy of the Acad6mie des Inscriptions, while 
Cartftilhao was a corresponding member at Toulouse 
of tho latter body, they received those honours, as 
the editor of L'Anthropologte points out in the 
current issue (48, 1938, p 391 ), not m virtue of their 
eminence in anthroiiological studies, but on tho 
ground of other qualifications — de Quatrefages as 
zoologist, and Hamy for his work on the history of 
geography and geographical exploration. 

Dr. Leo Jolowicz 

On August 12, Dr liOo Jolowicz will celebrate his 
seventieth birthday For many j ears he has occupied 
an outstanding position m the Oerman scientifio book 
and publishing busmess, and has done very much 
to foster and promote the development and diffusion 
of the results of scientific research. About fifty 
years ago, he took over the book business of Gustav 
Fock m Leipzig, which under his leadership beceune 
the largest and best-known 'Antiquariat’ of scientific 
books Dr Jolowicz founded tho famous publishing 
house, the Akademisohc Verlogsgesellschaft. This 
firm publishes a large number of well-known scientific 
journals, including, for exampio, the Zetiaehr\ft ftir 
phynkaluche Chemis, and many important standard 
works and reviews, among which may be mentioned 
the “Handbuoh der Expenmentalphysik”, “Hand- 
buch der Radiologio”, “Rabenhorst Kryptogamon- 
Flora”, “Bronns Klossen und Ordnungen des 
Tierreiohes”, “Ergebnisse der Enzjinforeohung”, 
‘‘Ergebniiee der Vitamin- und Hormonforechung”, 
etc Among tho world's famous publishers who 
through their deep mterest in, and knowledge of, 
aoionoe and learning and their enterprise and imagma- 
tion do so much to promote the advance of civiliza- 
tion, Dr. Jolowicz occupies a promment and honoured 
position. 


George James Symons, F.R.S. (1838-1901) 

On August 6 , occurs the centenary of the birth 
of tho distinguished meteorologist George James 
83rmon8, in whoso honour tho Symons Medal of the 
Ptoyal Meteorological Society was founded Bom m 
Queen’s Row, Pimlico, he was educated at St Peter’s 
.School, Eaton Square, London, and at Thornton 
Rectory, Leicestershire, and passed through the 
Royal School of Mines. Having joined the British 
Meteorological iSociety in 18C6, the following year he 
undertook tho duties of meteorological reporter to the 
Registrar-General, and theso he continued to discharge 
until his death For throe years, 1860-63, he also 
serx'od under Rear-Admiral Robert FitzRoy in the 
Meteorological Department of the Board of Trade, 
which had been inaugurateil in 1867 Ills services to 
meteorological science were many and varied In 
1860 he published the first volume of his “British 
Rainfall”, which gave rise to the British Rainfall 
Organization, the work of winch was transferred to 
the Meteorological Office in 1919, and m 1866 he 
founded Symon's MeteorologuxU Magazine, which in 
1920, with the Meteorological Office Circular, was 
incorporated with tho Meteorological Magazine For 
two periods ho served as honorary secretary to the 
Royal Meteorological Society, and in 1880 and 1900 
was the president So early as 1870 he received a 
Telford premium from the Institution of Civil 
Engineers for a paper on floods and water economy, 
and m 1807 he was awarded the Albert Modal of the 
Royal Society of Arts for the service he hod rendered 
engineers engaged on water supply problems. His 
death took place on March 10, 1900, and ho was 
buried m Kensal Green Cemetery. The following 
year a fund of more than £700 was subscribed for 
foimdmg tho Medal bearing his name. 

Sir James Barrett’s Reminiscences 

Sib Jambs Babbktt, chancellor of the Umversity 
of Melbourne, has contributed to T/ie Herald (Mel- 
bourne) durmg April and May of this year a senes 
of remimscenoes which deal with the history of old 
Melbourne and its University and Hospital, early 
days in London and on the Continent, recollections 
of the Great War, and education and university ex- 
tension in Great Bntain and the Umted States. Bom 
and, spending his boyhood m old Melbourne, when 
there were toll gates on the St. KUda Road, Sir Jamee 
entered the University there when he was fifteen 
years old, and graduated m the medical faculty m 
1881. He recalls the kindly assistance given to 
students by Prof Halford, who taught anatomy, 
physiology and pathology, at a time when the 
Umversity had only two hundred students with five 
profeesois to teach them, and deeoribee medical 
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practice m Melbourne Hospital in those pre euitiseptic 
days He proceeded to London in 1883, obtained 
the fellowship of the Royal College of Surgeons, 
London, beo^e demonstrator of physiology in 
King’s College, London, under Gerald Yoo, and com 
menced his career as an ophthalmic surgeon as assistant 
at Moorflelds Eye Hospital Intereetuig recollections 
are given of Bowman, McCarthy and Michael Foster 
Gaskell and Langley, and Jonathan Hutchinson and 
Whittaker Hulke, all well known figures m the 
medical world of the time , he also visited the 
Contment, and met Koch in Berlin Then come 
recollections of the Groat War, and the organization 
of the medical sorvioo m Egypt The organization 
of “bush nursing centres” in Australia is recoimted, 
a scheme imtiated m 1908 by the Countoss of Dudley, 
and finally. Sir James has a good deal to say upon 
education and university extension, and recalls some 
of his meetings with British statesmen 

The British Medical Association : Plymouth Meetmg 
Da Colin Lindsay presided at the ono hundred 
and sixth annual meeting of the British Medical 
Association, held at Plymouth on July 19 and 
followmg days “The Profession and the Public” was 
the title of the address of Dr Lindsay, who pointed 
out that luB remarks wore based upon an experience 
of forty years os general practitioner and consulting 
physician He emphasized the need for continued 
education both for the public and for the practitioner, 
and the necessity that exists for a specialist service 
to supplement the service of the family doctor, foi 
medicine has grown so enormously that it is quite 
impossible for any ono person to bo proficient in 
every branch He reminded tlio public of the unity 
and equality of the throe mam bronchos of the pro 
fession — the general practitioners, the consultants 
and the members of the public health service — which 
are essentially complementary, eeuih requirmg fur its 
proper performance attainments of the highest order 
He desires to see more attention paid to the treatment 
of the so called ‘minor ailments , for it has been 
estimated that forty per cent of all sickness is due 
to the patient’s own action The principle of free 
ohoioe of doctor’ under National Health Insurance 
was stressed, and the Association s proposals for a 
general medical service for the nation wore outlmed, 
by which members of families withm em income 
limit of £260 a year would be mcluded Other topics 
dealt with were the foes to be paid for consultative 
work, the education of the public in the use of the 
doctor, and the ooimtering of credulity on tho part 
of tho public 

Lister Institute of Prevenuve Medicine 
Thb report of the Governing Body of the Lister 
Institute of Preventive Modicmo, presented at the 
annual general meeting on June 2, gives an account 
of the researches carried out at tho Institute durmg 
the past year. Several studies on viruses, voccmia 
and others, are detailed, with on mvestigation on 
the problem of rheumatic diseases, in which virus 
like bodies occur. Dr Felix and others have con 


tmued their work on the antigenic constitution, viru- 
lence and immunizing properties of bacteria and 
Protozoa, and the chemistry of bacterial antigens 
has also been investigated The Svedberg velocity 
ultracentrifuge, installed some tune ago, has given 
satisfactory service, and several proteins have been 
the subject of study with this instrument Many 
studies on vitamins, their ohemistry and action have 
been prosecuted by Dr Harriotte Chick and her 
oo workers The Institute is the home of the National 
Collection of Type Cultures, and more than O.OOh 
cultims have boon distributed to workers at home 
and abroad Sir John Ledingham, the director, his 
staff and attached workers may bo congratulated on 
their hne output of work 

Medical Classics 

Two imjiortant medical classics which were 
recently published m the Bulletin of the Institute of 
the History of Medicine have just been reprmteil in 
book form and thereby mode accessible to a wide 
circle of rt aders The first of these, entitled ‘ On 
Thought in Medicme ’, is tho address dehvored by 
Hermann von Helmholtz on August 2, 1877, on the 
armivorsary of tho foundation of tho Institute for 
the Education of Army Surgeons In this address, 
Helmholtz attacks the old educational system which 
ho regards as pursuing a false idea of science, m 
which there is a ono sided and erroneous reverence 
for the deductive method Medical education during 
the early part of tho nmotoontli century m Germany 
was based mamly on the study of books There were 
no physiological or physical laboratories, and micro 
scopioal demonstrations were infre<iuent m lectures 
It fell to Johannes Muller and his pupils, of whom 
Helmholtz was ono, to stimulate the study of micro 
Hoopioal and pathological anatomy, exjienmental 
pathology and therapeutics and to s ihstitute oxpcri 
mental losearch for untried and unconfirmed hypo 
theses 

Thm second volume oontams a translation of Ivan 
Sandstrdm s work entitled 'On a New fdand m Man 
and Several Animals (Olaudulro ParathyroidosB)”, 
which was published in vol 1 5 of the Swedish journal 
Upsala Lakareforenings FdrhatuUingor for 1879-80, 
and represents tho first detailed description of the 
parathyroid glands, based on the naked eye and 
microscopical exammation of these glands m the dog, 
cat, rabbit, ox and about fifty human subjects It is 
noteworthy that whereas the translation of Helm 
holtz’s address was published so long ago as 1803, 
tho English version of SandstrOm’s monograph now 
appears for the first time, and has been carried out 
by Dr Carl Soipol, who has also translated an account 
of Sandstrdm ’s life and work by Prof A J Hamxnan 
of Stockholm 

Jubilee of the Gypsy Lore Society 

This year the Gypsy Lore Society celebrates 
the fiftieth year of its existence The occasion was 
marked by a jubilee dinner on Jime 11, over which 
Lady Arthur Qrosvenor (president, 1913-14) pre- 
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Bided in the unavoidable absence of the president, 
Mr Augustus John, and at whiih fifty five members 
and guests were present The Gypsy Lore Society 
■«a8 founded in 18S8 bj Charles Oodfev Leland 
(' Hans Breitmann’ ) and David MaoRitchie of 
Edinburgh Leland s enthusiasm for gvp«> studies, 
charactensticallj o\crpowering dated from 1870, 
when he settled in England for a period of jears 
Although ho wrote 8o\eral books on the gypsies 
between 1873 and 1882, it was not until 1888, three 
years after his return to England, that his desire to 
promote a wider interest in the investigation of the 
gj-psy problem took piactical shape m the foundation 
of a Bocioty devoted to that object , and indeed its 
formation was owing largely to his association with 
the organizing ability and scholarly habit of mind 
of MacRitcbie, to whom also was due, with John 
Sampson and BAS Maofle, the resuscitation of 
the Society in 1007, when it had been dormant for 
a fieriod of years through lac k of funds Among the 
eleven original mt mbers, who formed the nucleus of 
the Sooietj, were H T Crofton, Elizabeth Robbins 
Fennell, Leland s niece, famous as an interpreter of 
Ibsen 8 heroines on the stage, the Archduke Joseph 
of Austria, a fluent Romani linguist. Sir Richard 
Burton, the famous, if difficult, orientalist and 
traveller, Paul Hataillard, F H Groome, most 
eminent of tho early students of gypsy folk lore, and 
Walter Hemes Pollock , while one of the earliest 
adherents in the I iiited States was Mary Alicia Owen, 
later known as an authority on the folk lore of the 
American Indian, whoso early studies of the traditional 
tales and beliefs of the negroes of Missouri, if modelled 
on the Untie Remus ’ of Georgia of Joel Chandler 
Hams, wore directlv inspired bv Leland’s encourage 
ment 

In an mtroductory article which opens a special 
jubilee number of the Journal oj Oypty Lore 
Society, the editor, Archdeacon F G Aekerley, 
enumerates some of the more noteworthy oontribu 
tions to the investigation of the gypsy problem 
which have appeared m its pages and elsewhere smoe 
the foundation of tho Society Among contributors 
to the Journal, the late Dr John Sampson naturally 
takes a high place, not only on account of hie linguistic 
studies, but also for his collection of Welsh Romani 
folk tales , but it will be generally agreed that the 
term ‘epoch-markmg’ here apphed to Prof R A S 
Macalister’s collection of material bearing on the 
language of the Nawar of Palestme is appropriate 
m more than a conventional and oomplunentary 
sense It gave a new orientation to the study of tho 
gypsy problem Outside its own publications, the 
influence of the Society is to be seen m Dr John 
Sampson’s "Dialect of the Gypsies of Wales” (1926), 
which has been termed "the best of all Gypsy 
linguistic studies m any language” and Prof E 
Pittards “Lee Tsiganes ou Boh^miens” (1932) m 
which “is presented once and for all the physical 
anthropology of the race” Two great services tho 
Society has jjerfonned for gypsy studies . it has 
abolished the peeudo-romontio rubbish which formerly 
passed for gypey lore, and it has exploded tho popular 


association of gypsies with Egypt by laying down 
the true lines for the mveetigation of tho problem 
of their origin It is diflloult to sav which has been 
the greater service to leammg 

Archxological Collections in Spam 

Notwithstandino reports of damage sustained by 
arohieological collections in the museums of MEtdrid, 
it 18 now announced that an official verification by 
the Ministry of Public Instruction and the Muni 
cipality of Madrid has established the fact that the 
collections of both the Archteological Museum and 
the Anthropological Museum of Madrid are intact 
Prof Bosch Gimjiera, to whom the editors of 
L Anthropologte (48, 3-4 , 1938) are indebted for the 
information, goes on to odd that the other museiuns 
of tho area under the Republican Government have 
been preserved from damage, while the official depart 
ments responsible for antiquities are taking every 
necessary precaution for their safety As regards the 
museum at Valencia and the Catalan museums, Prof 
Bosch Gimpera, as head of the antiquities service, is 
able to give his own personal assurance of their safety 
to his arohnologiciil colleagues outside Spam 

Italian Anthropological Expedition to Erythraea 

On his return at the close of last year from am 
exfxidition to the Tana basm of Ethiopia, Prof L 
C ipriani, director of the Anthropological I<aboratory 
of tho University of Florence, waa forthwith placed 
in charge of an anthropological mission to northern 
Erythraea for the purpose of studying the little 
known peoples north of Cheren This mission was 
iindor the joint auspices of the Royal Academy of 
Italy and the Bureau of Colonial Studies of Florence 
Tho expedition lasted from December 1937 until March 
1938 Accordmg to a preliminary note of the results 
(L'Anthropolog*e, 48, 3-4 , 1938), anthropometric 

measurements were made of 460 subjects, of whom 
there were 70 Bogo, 94 Mliria, 26 Habab, and 169 
representatives of groups adjacent to the last-named 
For purposes of comparison, measurements were also 
made of 29 Abyssmians, as well os 30 Dana women 
and 20 Rasciiiida The blood groups were tested m 
1 10 subjects A further result of the expedition was 
the discovery of a large number of rock pamtings m 
the granite caves of Carora near the Anglo Egyptian 
frontier, as well as of stone implements of pal»olithic 
type, the first to be recorded m Erythraea Finally 
the expedition brought back to Italy 68 masks taken 
from the living, and more than two thousand photo- 
graphs of ethnographical and anthropological subjects 

Stone Age Village in Yorkshire 

Now that archseologioal research aims at the re- 
construction of a cultural phase as a whole, rather 
than at bringing to light by excavation mdividual 
antiquities of exceptional interest or artistic merit, 
the annoimoeraent of the discovery of a remote but 
complete village of the stone age at Rmyo on the 
Island of Rousay, Orkney (The Ttmet, July 29) has 
an importance which transcends the intrinsic mterest 
of any individual object likely to be obtamed there 
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General Chemistry 

By EUGENE P. SCHOGH 
Professor of Chemistry, University of Texas 
and WILLIAM A. FELSING 
Professor of Chemistry, University of Texas 
524 paftes, 8 x 51, 74 illustrations, 18/- net 
{Inlernational Chemical Senes) 

T his new book shows the beginning student how a chemist performs the various 
operations or solves the various chemical problems which come to his attention. The 
operations and problems are arranged in a progressive manner, and the subject matter 
is therefore divided according to the fundamentally different types of chemical reactions, 
beginning with very simple types. Laboratory directions are Interspersed with the 
main portions of the text. 



Problems in 

Organic Chemistry 

By ERNEST HAMLIN HUNTRESS 

Associate Professor of Organic Chemistry, Massachusetts Institute of Technology 
370 pages, 8 x 51, 12/6 net 

(International Chemical Senes) 

I NTENDED to supplement the use of a regular textbook in organic chemistry, this new 
book offers a collection of problems, questions, discussion topics, and review exercises. 
The book is divided into three main sections : the first is devoted to the mono -functional 
compounds of the aliphatic series, the second to corresponding compounds of the aromatic 
series, and the third to poly -functional compounds and compounds with more than a 
single type of function drawn from either or both series. 

Eadi of these three main divisions is subdivided into parts, each of which deals mainly 
with some definite class of compounds. Certain parts are stUl further subdivided into 
sections with closely similar classes. Each part is so constructed that after suitable drill 
In the simpler aspects of the behaviour of its particular class of compounds, attention 
is drawn to the co-ordlnatlpn and cumulation of the class with the classes which have 
preceded it. The author emphasizes this principle of "co-ordlnatlve cumulation" as 
a means of development of power in the subject. 

McGraw-Hill Pnblislilii|( Co« Ltd 

4.1div$rch House London, IV.C.IS 
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METHUEN 

THE CRUSADE 
IN THE LATER 
MIDDLE AGES 



By A. S. ATIYA 

Hon Profes«or of History, University of Bonn, 
author of The Crusade of Ntcopohs 


“A work majestic in its thoroughness 
and of quite exceptional importance 
It marks a truly notable enrichment 
of our knowledge of this whole field of 
medieval history ” 

-CHURCH TIMES 


ENGLISH POLITICAL 
THOUGHT 1603-1660 
Volume I 1603-1644 
By J. W. ALLEN 

“Rarely are learning, understanding 
and critical power so admirably com- 
bined in this book, which is at the same 
time a structural addition to the 
interpretation of the Civil War and its 
antecedent problems and an absorbing 
study of interaction between theory and 
practice in politics ” 

—THE LISTENER 



CARNEGIE INSTITUTION OF 
WASHINGTON 


Is a research organization workmg in many fields. 
Its monographic publications are placed in the prin- 
cipal libraries of &e world. Copies can be purchased 
at nominal cost. 


These publications comprise studies in the follow 
mg fields ; 


ARCIUBOLOGY 

ANTHROPOLOGY 

ASTRONOMY 

BIOLOGY 

BOTANY 

CHEMISTRY 

ECOLOGY 

ECONOMICS 

EMBRYOLOGY 

GENETICS 

GEOLOGY 


HISTORY 

LITERATURE 

MATHEMATICS 

NUTRITION 

PALAEONTOLOGY 

PAUEOGRAPHY 

PHILOLOGY 

PHYSICS 

TERRESTRIAL 

MAGNETISM 

ZOOLOGY 


OucripUv* /uu and pneu may b* obtatnad by addruant ‘ 


CARNEGIE INSTITUTION OF WASHINGTON, 
WASHINGTON, D.C., U.S.A. 


SCIEIVTIFIC BOOKS 

Lute Stocli of Textboolo uhJ Woriu le 

ooBUL am) TBcanoAL somoB 

Cetelocoei on the foUovuic SnbJecU tent poit tree on nqneit 
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MATEEXATICS : BNOHIEEBDIO 

nKBUn BOOKS ■ Prompt attenti on to Ordrri uid Inqulriee 

SBOOBD-HAID BOOK DEPARtHBir- 140 Boirit MnW. 

Late wnt poet bee on application 
Inqniriee invited for Ltteratnn on AXT MVOWTIKO ItWIOT 



H. K. LEWIS & Co. Ud. 


HEFFER’S BOOKSHOP 

I The Item below is from our large stock of II 
Scientific Books and Journals. Catalogues will be l| 
sent on application and correspondence is Invited 1 1 



36 Eatex Street, London, W.C.a 
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MACMILLAN’S NEW BOOKS 


The Native Tribes of Central 
Australia 

By SIR BALDWIN SPENCER, 
and F. J. GILLEN 

With a Preface by Sit James George Frazer, O.M., F.R.S. 

Sir James Frazer writes . “It is a very important volume, for it contams a detailed 
account of the Arunta Tribe of which both authors were fully initiated members , it 
also comprises the description of other important tribes, which description was not 
afterwards reprinted by the waters. From the nature of the case, m the present decadence 
of the native tribes, the book can never be superseded It is an anthropological classic, 
a possession for ever ” New Edition, Illustrations and i Maps i^s. net. 

Studies in the Philosophy of 
Religion 

By ARCHIBALD ALLAN BOWMAN, UttD. 

Sometime Professor of Moral Pbtlosoph) in the University of Glasaw 
Edited, with a Memorial Introduction, by Norman Kemp Smith, D.Litt., LL.D., 
F.B.A., Professor of Logic and Metaphysics in the Umversity of Edinburgh 
This work by the late Professor Bowman was already completed in first draft in 1925 ; 
but he kept it by him, and continued to revise it up to the time of his death It should 
prove of the first importance to all students of the philosophy of rchgion, whether 
their interest is primarily metaphysical or primarily theological. 2 Vols. }os net 

Coordinate Solid Geometry 

Being Chapters I — IX of “An Elementary Treatise on Coordinate Geometry of 
Three Dimensions” 

By ROBERT J. T. BELL, M.A., D.Sc., LL.D. 

Professor of Mathematics sn the Umversity of Otago, Dunedin, N.Z 
There is a number of students whose interest in pure mathematics does not extend 
beyond the requirements of pass degree examinations in mathematics. The lirst mne 
chajpters of Professor Bell’s well-known treatise, completing the work on the central 
surfaces, is sufficient for these. He has accordingly arranged to issue this portion of 
his book, with some additions and alterations, as a separate volume. js. (ul. 

Metal-Mining Enterprise 

Warington Smyth Memorial Lecture, 1938 

By PROF. S. J. TRUSCOTT, D.Sc.,A.R.S.M., M.Inst.M.M. 

“Sir Warmgton Smyth was the first professor of mimng at the Royal School of Mines, 
and his forty years of service comade with one of the most momentous changes in the 
history of the worl^ namely, the growth of industry on a metallic foundation. Prof. 
S. J. Truscott showed, in hts Warington Smyth Memorial Lecture delivered on May 5 
(and here issued m book form) how to-day everythmg avilized man enjoys depends 
on metals.” — Nature. net . 
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In the present instance, tliere is added its bearing 
on the site of Skara Brae, the similar village discoverwi 
and excavated some ten years ago, of which the signifl 
canoe for our knowledge of stone age culture and more 
of life was such that Prof V. Gordon Childe at the 
tune described it as a veritable Knossos of the north 
The new site defines more nearly the dating of the 
culture, left somewhat indeterminate, at Skara Brae 
The discovery of a portion of a beaker, in association 
with objects of the Skara Brae type, fixes the jienod 
of occupation at somewhere about the transition 
from stone to bronze in Great Britain, that is at 
about 1600 B c. Further the Rinyo village, being 
apparently complete, should sujiply details which at 
Skara Brae had been swept away by tho encroach- 
ments of the soa on tho sand dunes The Rinyo 
settlement lias been excavated by Mr Walter W. 
Grant, with whom has been associated Prof Gordon 
Childe Below the floor in which tho beaker fragment 
was discovered, traces of earlier occupation have 
been found These are in tho form of commodious 
stone houses, provided with recesses for beds, built 
drossers and even a system of drainage In addition 
to open hearths, some of the houses have clay ovens, 
a novel feature It is anticipateil that eventually 
excavation will give a complete picture of a whole 
stone age settlement, unique in Britain, and indeeil 
m western Europe, and at the same time throw a 
new light on the social organization and economy of 
a neolithic communitv 

Rhodesian National Museum 
In reference to tho announcement of the proposed 
National Museum for iSouthem Rhodesia m the 
neighbourliood of the Zimbabwe ruins (see Nature, 
July 9, p 66), Mr F M Collins writes to suggest 
the possibility of a confusion between tho Victoria 
Falls and Fort Victoria, tho township one htmdred 
and eighty miles east of Buluwayo, near which tho 
ruins are situated, while their distance from tho Falls 
IB by air approximately four hundred miles ‘Prox- 
imity’, however, tho term in tho comment in these 
columns to which Mr Collins takes exception, is, as 
ho admits, relative, and as the general sense indicated 
was used in comparison with, for example, the distance 
from Cape Town, which would affect students and 
tounsts, rather than in relation to absolute mileage 

Science and the Way to Peace 
An “Appeal to the Scientists of the World” has 
reached us from India The author. Dr Bhagavan 
Das of Benares, a member of the Legislative Assembly 
of India, refers to the imminent peril of another 
world war, far surpassing the last m horror and 
destructiveness, and the frightful strain meanwhile 
imposed on mankmd by preparat^ion for defence 
He seeks to show that a heavy responsibility for this 
state of affairs rests on tho learned world as a whole, 
partly because modem warfare owes its peculiarly 
devastatmg character to scientific research and the 
collaboration of men of science with the organizers 
of war and partly because tho ideas that motivate 
wars are products of the speculations of philosophers 


and the vulgarization and misapplication of theories 
invented by men of science, notably that of the ascent 
of man through the struggle for existence and sur- 
vival of the fittest. He quotes from the records of 
ancient Aryan wisdom : “Science (Vidja) came to 
the man of wisdom, the man of knowledge and 
purity, and said to him . guard mo as a sacred trust , 
give me not to tho wicked anji sinful, but only to 
the pure of heart and large of mmd , so only will I 
be strong to nourish mankmd , otherwise I will only 
destroy thee and thy pupils and thy people ” So 
m our own day Alexis Carrel in “Man the Unknown" 
writes . “The environment which science and 
technology have siicceeiled in developing for man 
does not suit him because it has been constructed 
at random without regard for his true self." There 
fore, the appeal says, it is “up to” the learned world 
to got together and do something about it. Peradven- 
turc where politicians have failed men of science may 
hrul a wav of anproach to disarmament, militarv and 
economic 

The Ontario Research Foundation 
The report of tho Ontario Rosoarch Foundation 
for 1037 (Sessional Paper, No 62 Pp 36 Toronto 
King’s Prmter) refers to an increase in the amount 
of research work carried out m contact and in 
co-operation with industrial compames, the revenue 
receivecl for services rendered to industry itself having 
increased by thirty per cent. Tho Textiles Depiart- 
inent has during the year developed a launderometer 
for detennining the fastness of dyixl goods to washing, 
a fadeomotor for detennining the fastness of coloured 
fabrics to light, a crock meter for determmmg fast- 
ness of dyes to rubbmg, and an autographic tensile 
strength and elongation tester for determining the 
strength, extensibility and yam slippage of materials. 
The Engineering and Metallurgy Department con- 
tmued its investigation on summer comfort standards 
for the Toronto district and also its study of the 
resistance to abrasion of iron and steel bolls under 
the conditions existing in the grinding mills of mmes 
In tho Depaitinent of Ulioinistry, tho development 
of a laboratory for the study of problems relating 
to paper, printing and adhesives has been com- 
plete Work on tho transfer of pigmonts from 
aciueous pastes to an oily medium by methods 
which are commercially feasible lias reached its 
final stages and m addition to tho mechanical 
problem an emulsifying agent is reijuired which 
iH not iletriinental to the final product The 
equipment and organization of a laboratory for the 
study of plastics has been commenced, and a new 
laboratory has also been inaugurated to study 
problems associated with the manufacture of waxed 
paper and similar products. The Department of 
Biochemistry has oontmued its investigations on a 
combined system of tannage for sole and belting 
leather and on problems connected with the Matzka 
prooees for the preparation of fruit juicea which ate 
stable for prolonged periods and retain their original 
flavour and content of vitamins. Investigations 
carried out by the Department of Agriculture have 
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related to mineral deficienoiee of land types and the 
relation between soil, climate and cultivation of the 
principal crops m Ontano, while the Department of 
Pathology and Bacteriology has continued its studies 
of bovme mastitis and the pareuntes of sheep 

The Carnegie Inshtution of Wasbngton 
The Yearbook of the Carnegie Institution of 
Washington, July 1, 1936-June 30, 1937, contains 
the reports of the Executive Committee and of the 
president for the year ended October 31, 1937, 
together with reports on mvostigationa received up 
to December 10 and a bibliography of publications 
issued during the year by the Institution or of the 
Institution’s staff through all channels (Woshmgton 
Carnegie Institution of Washmgton) 1 he president’s 
report again refers to the relations between science 
and social problems and to the importance m society 
not merely to appreciate the diffloultiea m interpre 
tation of the influence of science but also to bo aware 
of the interdopondence among social elements in the 
same way that we are aware of the interrelations 
among elements mvolved m the unity of Nature 
The Geophysical Laboratory has continued researches 
to determme with all possible precision the under 
lymg causes of geological and geophysical phenomena 
A major advance m the terrestrial magnetic research 
18 reported by Dr J A Flemmg, m the proof of the 
association of a special type of magnetic disturbance 
and sharp fade outs of high frequency radio wave 
reflections with bright eruptions m the solar chromo 
sphere With this advsuico, the Moimt Wilson Observa 
tory was also associated, and the Observatory also 
expanded greatly the scope of solar investigations 
with the rapid increase in solar activity The Division 
of Plant Biology has continued to study the 
ecology of the Great Plams and its bearing on the 
agricultural and human population of that area The 
Division of Animal Biology has made several observa 
tions fundamental to the cancer problem, and the 
value of diverse approaches by different groups of 
workers is well illustrated in this work as m reports 
from the Divisions of Embryology, the Nutrition 
laboratory and the Department of Genetics m the 
field of endocrmology 

Techmeal Colleges of South Africa 
The Carnegie Corporation of New York has lately 
issued a critical study by Dr F H Spencer of the 
technical colleges of South Africa Dr Sjxincor has 
had experience of technical education m Great 
Britain, and this has enabled him to make some 
mterestmg oompansons The technical colleges pro- 
vide (a) fbll time pre apprentioeship courses for pupils 
aged 14-17 or 18, (6) part time courses for appren 
tioes and others already at work. The place accorded 
m the full tune courses to general cultural work is, 
by British standards, inadequate, geography being 
dropped after the first year, while history, even from 
the economic pomt of view, does not enter the picture 
The part time courses, which are everywhere the 
largest part of the technical college work, are dom- 
mated by the Apprenticeship Law This enactment 


has conferred on South Africa some of the benefits 
which m Great Bntam should have resulted from the 
clauses of the Fisher Act providing for daytime oon 
tinuation education from 14 to 18 In South Africa, 
despite a certain amount of recalcitrance, the Appren 
tioe Law is an undoubted success Apprentices attend 
ordinarily about eight hours a week of which half is 
taken from dav time working hours The great merit 
of the system is that the compulsory attendance is 
almost luuvorsally followed up to an advstnoed stage 
by a not unsatisfactory proportion of the apprentices 
This advanced stage at least for the constructional 
trades, is comparable with university work, and 
those who pass through it to the national certificate 
stage will furnish the ‘non commissioned’ staff of 
industry who aro os essential to success as the 
management 

The Belgian Grid 

In Electrical Industries of July, W Fennell gives 
a review of the salient engineering features of the 
Belgian Grid, which began by the oo operation in 
1019 of isolated supply companies These companies, 
mostly m the southern and eaetem provmoes (Lidge, 
etc ), happened to be in close contact with heavy 
industries They realized the existence of by product 
power going to waste’ at the large mdustnal works 
and saw that in some cases it would be economical 
to 1180 this power rather than to build large power 
stations or extend small ones A power production 
combine was formed to further the mtorests of 
manufaoturors who had blast fiimaco and ooke oven 
gas and process steam available greatly m excess of 
their own jxiwer requirements In addition, they 
had engines used as stand by plant, much of which 
would not be necessary if the various works’ plants 
wore mterconnectod The electricity supply com 
pcuuee also hod means of utilizing the waste power 
This combmo has spread so that it moludes practically 
the whole country under a grouping system All the 
undertakings and associated works are linked up into 
two networks, north and south, which are them 
selves mterconneoted The production of power, 
while remaining under local control, is directed bv 
a national co ordinating company The tanff applied 
to plant owners is based on the principle that the 
omoimts they pay or receive aro equal to the re 
duction or increase of exjoenditure entailed in their 
installations by running m parallel, compared with 
mdependent working The success that i^lgium has 
attained as a comjietitor in the steel and chemical 
mdustnes mdicates that this oo operative exponraent, 
now twenty years old, has been a substantial oon 
tributory cause 

Conservauon of Natural Resources 

Undeb this title, the American Association for the 
Advancement of Science has issued a selected list of 
literature dealing with wious aspects of the subject 
Almost too late, rather than too soon, the Umted 
States 18 becoming conscious of the sigmfloance of the 
vast subject of conservation The very word is itaelf 
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indicative of a more sober outlook The falsely 
alluring concept of limitlessness which in the last 
century tempted Amenoans to embark on a policy 
of exploitation concurrently with expansion has gone , 
in certain spheres retreat has followed expansion and 
many rueful surveys are bemg made of what has 
been left, with sound suggestions as to how it may 
beet be used for the future America wants to reverst 
the processes by which man has violated basic 
arrangements m a manner whicli Nature will not 
tolerate” The literature covets a wide range of 
subjects, including land use which m this continent 
IS especially bound up with the subject of soil t rosion 
forestry and afforestation, important not merely 
because ‘ almost every one of the forty eight states 
18 headed towards forest bankruptcy m timber but 
also because deforestation has had a terrible so juel m 
floods, soil wastage and siltod rivers I ists of books 
on Oil and Gas Conservation and Saving Our 
mmorals mdicato that the future shortage of tlwso 
vital products has passed from the lealm of prophecy 
to that of serious and calculable piediction The 
inclusion of a section on the conservation of wild life 
serves to show how important is this question both 
ui and out of the national parks which are of in 
creasmg value to the States 

Research at Port Enn, Isle of Man 

The report of 1937 (No 50) of the Marino Bio 
logical Station at Port Erm, Isle of Man drawn up 
by Dr R J Daniel, director, shows the largest 
number of students usmg the buildmg in any one 
year and also the greatest number of visitors to the 
aquarium More plaice larvm have been liberated 
than durmg any previous season and there has been 
the highest percentage survival of lolmterlings in the 
hatchery Tlie new Fauna List is now published a 
most useful and complete volume — ^which will be of 
the greatest assistance to all students The mam 
work of tlie Laboratory has been directed towards 
the breeding of oysters a research which has now 
been going on for more than three years The chief 
difficulty in obtauung proper spatfalls in the expori 
mental pond is the varying temperature — -a very low 
temperature ruining a proimsing bogimung To 
combat such conditions, a number of oysters were 
kept at a raised temperature level m tho culture 
house Some oysters were also kept in dishes m tho 
hatchery and the spawn from these has provided tho 
basis for the limited series of culture house experi 
ments These are still going on, and work is maui 
tamed m the improvomont of methods and feedmg 
of the Iarv» m specially adapted vessels 

Announcements 

Sib WnjJAM Bbaoo has been alpoted a foreign 
awociate of the Paris Academy of Sciences in 
succession to the late L Torres Quevedo 

Pbox Majob Obbxnwood, professor of epidenuo 
logy and vital statistics in the University of London, 
has been awarded the Bisset Hawkms Gold Medal of 


the Roval College of Physicians, for his researches 
in statistics 

Thf twelfth International Horticultural Congress 
will bo held m Berlin on August 12-20 After a 
senes of mootings m Borlm the delegates will visit 
certain horticultural experimental stations and the 
ehief areas c f horticultural piodiiction A visit on 
August 20 to 11 Horticultural Exhibition at Essen 
will bring the Congress to an end Tho following 
delegati n has been chosen to represent the British 
(loveniment at the Congress Mr H V Taylor, Mr 
David Akonhead Prof L F Choosoman, Mr F 
Birkinstiaw, Mr F J Chittenden Col 1 R Durliain 
Dr R (, Hatton bir Ai thur Hill Mr H J Holman, 
Sir Frank Stockdale Dr M A H Tincker and Dr 
C W Wardlaw 

A General Discussion on Luminesetneo has been 
arranged by tho Faraday Society and will bo held 
in the Biochetnital Laboratory University of Oxford 
on September 15 17 Among the topics to bo dis 
ciissid are various aspects of the luminescence of 
solids liquids and gases and i hemilummeecenoo 
As usual in these discussions a numlitr of distin 
guwhed f( reign guests have been invited 1 1 take part 

The ( ouncil of the Harvoian Society of London 
has ( hosen I ho Value of Periodic Medical Examina 
tion m the Detection of Disease m Middle Life” as 
the subject for the Buxton Browne Prixe, which 
consists of a modal and a sum of £100 Tho prize 
IS open to any member of the medical profession 
legistered m the Biitish Isles or Dominions, and is 
limited to cemdidates lees than forty five years of age 
Essays must bo sent to the Treasurer of tlie Society 
Mr (ecil Wakelcy, 14 Devonshire Street W1 before 
October 1 1939 

Mu Robert L Sackett dean of the School of 
Engineering at Ponnsylvama State College from 1916 
until 1937 has been awarded the Lammo Modal of 
tho Society for the Promotion of Engmeenng Educa 
tion for achievement m this technical field Mr 
Saekett is the eleventh recipient of the modal pro 
videtl for m a trust fund created by the late Benjaimn 
Gorver Lomrae who was chief engmeer of the Westing 
house Eleotnc and Mamtfai tiinng Co for twenty one 
years prior to Ins death in 1924 Since his retirement 
as dean at Pennsylvania State College, Mr Saekett 
has devoted hmistlf largely to the work of the 
Engineermg Council for Professional Development 
He has served as president of the Society for the 
Promotion of Engineering Education and as vice 
president of tho American Society of Mechanical 
Engineers 

Ebhatum In tho letter entitled * Irregular 
Mitosis and Meiosis mduoed by Aoenaphthene” by 
Prof Dontcho Koetoff, m Natubb of June 26, p 1144, 
the sentence beginning “The viable pollen grams are 
equal in size " should read "The viable pollen 
grams are unequal m size ” 
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Letters to the Editor 

Th« Editor doeo not hold hxmulj reoponnble for optmont exprtaatd by hia corrupondenta, 
He cannot undertake to return^ or to correspond vnth the wntere of, rejected manuscripte 
inUndedfor ihta or any other part of Natuhe. .Vo notice la taken of anonymoua eommunicattona 
Votes os points is soire or this week's letters appear os p. 25S. 

CORRBSPOKDENTS ABE ZyVTTBD TO ATTACH SnOLAK BVUMJLRtSS TO THHIB COUMOSIOATIOSS. 


Optical Observation of the Debye Heat Waves m 
Crystals 

Many years ago', it was pointed out hy one of 
us that Debyo’s concept identifying tho thermal 
energy of a solid with the energy of elastic vibrations 
within it having a wide range of frequencies has an 
important optical conseriuonce, namely, that a beam 
of light traversing a transparent solid would bo 
scattered to on extent depending upon the energy of 
thermal agitation This conclusion was also verified 
experimentally in a scmi-quantitativo fashion* The 
principal experimental difficulty in studymg the sub- 



Fig. 1, 

(a) DIRECT UORT , (6) SCATTERED UOHT 


jeot was that of obtaining crystals auflSciently largo 
and at the same tune free from imperfections or 
inclusions, these conditions being necessary to pre- 
vent the feeble thermal opalescence being over- 
powered by parasitic diffuse light The same 
diflSoulty appears m attempting to mvestigate the 
thermal opedescence in crystals by spectroscopic 
methods. The elastic waves, longitudinal or trans- 
verse as the case may be, which scatter the hgb' 
being progressive, they should give rise to Brillouin- 
Doppler shifts of optical frequency corresponding to 
their respective acoustic velocities. If parasitic light 
be present, the unmodified soattering and the hyper- 
line structure components usually accompanying tho 
same would overpower the Bnlloum-Doppler com- 
ponents to be expected. 

It IB significant, m view of the foregoing remarks, 
that E. Gross*, who claimed, some years ago, to have 
obtained evidence of a Doppler shift due to the 
longitudinal waves in crystals, offered neither photo- 
graphs nor measurements confirmatory of the claim. 
Even m a recent oomraunioation* m which the same 
author points out that with crystals there should bo 
three oomranents on either side m the scattered light 
corresponding to the three sheets of the acoustic 
wave-surface, no such oonvmcing experimental 
evidence has been presented. Indeed, a perusal of 


the oommimications quoted leaves the impression 
that the results so far obtainoii by E. Gross suggest, 
rather than demonstrate, tho existence of such 
Bnlloum-Doppler shifts m tho light scattered by 
crystals 

The thermal scattering of light in crystals lias 
boon under investigation m this laboratory durmg 
the past few years, and we have at last succeeded 
in obtaining satisfactory photographs which show in 
an unmistakable way the physical reality of the 
Debye heat waves m crystals Fig 1 (a) shows the 
interference pattern taken with a Lummer Gehreko 
plate of 4046 A radiation of a water cooled mercury 
lamp Fig. I (t) shows the pattern, under exactly 
tho same conditions, of this radiation scattered 
transversely within a large crystal of gypsum The 
latter hod been previously examined in a strong beam 
of sunlight, and a jjortion which showed a clear blue 
therraal opalescence and was free from inclusions was 
chosen for illumination. On a comparison of the two 
pictures which have been carefully set side by side 
to correspond, it will be seen that tho two patterns 
are completely different MeasuremontB show that 
the prmcipal component of the incident radiation, 
which 18 very feebly present in the scattered light, 
gives rise to three components on either side dis- 
placed by 0-69, 0-36 and 0 2 cm -> of which the first 
IS the most intense From tho Brillouin formula, 
these three shifts correspond respectively to aooustio 
velocities 3,350, 2,060 and 1,100 metres per second. 
Of these, the first is presumably due to the longi- 
tudinal waves and the other two due to the transverse 

C V. Rahan. 

C S. Vknkateswaran. 

Department of Physios, 

Indian Institute of Science, 

Bangalore. 

July 8 

■ E*iii*n. C V , NaTDRB, 1M, 42 (1022) 

•Esinsn, C V. Naiprs, lU, 13 (l»2a) 

• Otom. B , NATtril, IM, 211 (IBSO) . and r PAs# , M, 686 (1»82). 
•OroM, K.CJl, UK88,U. 98 (1»*8). 


Bnght Solar Eruptions and the Ionosphere 
An mvestigation of the ionospheric conditions 
during a bright solar eruption shows that at such 
times an morease of ionisation can be pit^uoed 
withm the normally reflecting regions of the iono- 
sphere. 
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from the Boyal Observatory, Oreenwich, to have 
begun at 0928 GMT was, wo suggest, the cause 
of this burst of ionization, which increased the 
normal eunount m this region by more than 100 per 
cent The photograph sIiowr a second reflection from 
this height of 126 km , mdicating that no marked 
absorption m or below the normal E region was 
produced durmg the eruption These observations 
mdicate that the quality of the ionosphere for tho 
propagation of radio waves is sometimes improved 
as the result of a bright solar eruption 



It 18 now well known* that there ho\o bten an 
increasing number of occasions during the last few 
years when during a bright solar eruption radio 
signals have disappeared completely At such times 
the condition of tho ionosphere is similar to that 
described m 1933* as the no echo condition and is 
due to the production of ionization at abnormally 
low levels the conseciuent absorption thereby mask 
ing the normal reflecting regions 
We deduce therefore that on a majority of occasions 
on which bright solar eruptions take place ionization 
IS produced m the ionosphere, and that it depends 
primarily upon tho height at which it is produced 
whether radio transmission conditions are better or 
worse It follows therefore that tho initial comparisons 
of the worst radio transmission conditions and bright 
solar eruptions must be extended to include this more 
recent observation before the effects of a bright solar 
eruption on the ionosphere can be completely assesseil 
The work described above was carried out as part 
of the programme of the Radio Research Board and 
this note is published by permission of the Depart 
ment of Scientific and Industrial Research 
R Naismith 
W J G Bkvnon 

Radio Department 
National Physical Laboratory 
Teddington Middlesex 
July 7 

‘ For bIblioeTSphy we be* ton and Barton Mm Ad Hog Art Sue 
694 (June 1037) 

■Appleton Naltmltb and Builder NATCRR US 341 (10J3) 


Crystal Structure Models 
Tabui tennis balls have often been used m making 
models of crystal structures, and the purpose of this 
letter is to direct attention to two ways of using 
them which, so far as we are aware, are new 
(1) Models of crystal structures of morgamc sub 
Stances are clearest when the atomic centres ore 
mdioated by bolls and these are jomed by rods The 
following method may be used to connect table 


tennis balls by rods of celluloid, a convenient diameter 
for which has been found to be 3/16 in The end 
of the rod are dipped m acetone for about a minute 
when they swell and become gelatinous on the surface 
Meanwhilo, the surfaces of the balls to be joined are 
rendered slightly golatmous by moistonmg them with 
acetone The rod is now placed m position between 
the balls and if necessary held there for about 20 sec 
Tho rod and balls now adliero to one another suffi 
ciontly strongly for it to be possible to continue 
building the model Durofix ma> be used as the 
< ement but tho join is not so strong as that obtained 
with acetone Celluloid rods can be easily out to 
any required length and this greatly facilitates the 
making of models with i orrect interatomio distances 
(2) In studying the structures of organic sub 
stances, it is often noeissary to see how moleoiiles 
pock into the unit coll The distance between neigh 
bouring carbon atoms in a molei ule is about 1 6 A 
while the distame between carbon atoms m neigh 
liouring molecules is not usuallv less than 3 4 A 
A model rejirosenting the space occupied by any one 
molecule can then fore be made by cuttmg off 
spherical caps from the table tennis balls and fitting 
the balls together so that the distance between their 
centres is f m biuh model molecules can then be 
packed into the unit cell with their surfaces touchmg 
To cut off the spherical caps tho balls are held m a 
split brass tube of internal diamiter slightly less 
than 1} in mounted on a lathe and a razor blade 
IS used as a cutting tool 

The accompanying photographs show similarly 
ori( ntated models of naphthalene CitHu constructed 
according to both methods The moilel with rods 



MODEU of NAPHrHALBNB BUILT UP TBOK TABLE 
TENUIS BALLS ANU CELLULOID BODS (LETT), AND 
FROM TABLE TENNIS BALLS ALONE (BIORT) ILLUS 
TRATINO THE INTERATOMIC DISTANCES AND MOLFCU 
LAB TAOKINQ Ri-SPBCTIVSLY 

IS valuable in teaching and the packmg model is 
more useful m research work when it is required to 
discover the goometrioally possible molecular orienta 
tions 

W A WOOSTBB 

Depewtment of Mmoralogv 
and Petrology, 

Cambridge 

O Knott 

Orystallographio Laboratory 
Cambridge 
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Interaction of Fast Neutrons with Atomic Nuclei 

Noutronfl may interact with nuclei m two difforent 
ways, namely (o) formation of a oompoimd nucloua, 
m a quasi-etationary state, with a subsequent omission 
of a corpuscular or electromagnetic radiation ; (6) 

elastic (possibly also inelastic) collisions without 
sticking to the nucleus. 

The decrease of intensity of a fast neutron beam 
when passing through matter, measured with a 
detector which responds only to neutrons above a 
certam energy, will be due to inelastic collisions 
(mostly process a) and elastic scattering (mostly 
process 6) 

The aim of this work was the stvidy of the inter- 
action of fast neutrons with nuclei through the 
measurement of the neutron absorption m different 
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I produced the neutrons by doateron bombard- 
ment of lithium (400 kv , about 100 (x amp ) , as a 
measure of their mtensity 1 used the aotivities 
mduoed by reactions of the type (n — 2n) emd (n — p), 
that 18, such reactions as ''*Ag-n-2n-'°'Ag (24*5 min.), 
"Cu-n.2n.**Cu (10*6 mm) and "Al-n-p-*’Mg (10*2 
mm.). The energy of the neutrons has m these 
conditions an upper limit of about 13*5 Mev.b The 
detectors respond only to high-speed neutrons : silver 
and copper to neutrons of enei*gies certainly above 
8 Mev. and probabljr practically 12 Mev. (at least 
for copper*), aluminium above 4*6 Mev. Thus my 
measurements concern two energy regions of very 
different widths : 12-13*6 Mev. and 4*5-13*6 Mev 
The absorbing substances and the detectors were 
placed m the immediate neighbourhood of the neutron 
source ; thus a great part of the scattered neutrons 
were reaching the detector and therefore the ex- 
tmotion of the beam was mostly due to effects other 
than soattenng. If we suppose that every neutron 
that sticks to a nucleus and forms with it a compound 
nucleus cannot produce any of the above -mention^ 
reactions in the i^teotor, then, m these conditions, 
the effective cross-section of the absorbing nucleus, as 
calculated from the mtensity measurements, should 


not be smaller than o >=1 where ^ is the sticking 
probability (process a) and R the nuclear radius. 
Curve I gives the calculated values of o for different 
atomic weights A, assuming i^ >= 1 and R « 
2 X 10-‘* cm. 

Measured cross sections for silver, copper and 
alummium detectors are plotted as Curves III, IV, V, 
and the average for all detectors as Curve n 

The discrepancy for heavy nuclei between the 
experimental Curve II and the theoretical Curve I 
can be explained by assuming that for these nuclei, 
^ 18 less than 1, that is, a fast neutron may fall on a 
nucleus without stickmg to it and without during 
its direction by a great amount. 

Another possible explanation would be to suppose 
that 5 equals 1, but to assume that compound 
nuclei are able to emit neutrons still of sufficient 
energy to activate the detectors ; m this case we 
should be dealing either with elastic scattenng or 
with scattering m which the neutron suffers quite 
a small loss of energy However, due to the difference 
in the width of the sensitivity regions of the detectors, 
it IS to be noted that this assumption would lead to 
a greater cross-section as detected with silver and 
copper than with alummium This is not the case 
and, on the other hand, an emission of very fast 
neutronus by comjiound nuclei, though highly excited, 
IS very improbable, if we assume the liquid drop 
model 

The former aa-nimptiun (5 less than 1) seems to 
fit experimental data and theoretical expectations 
better. It is interesting to note that the experiments 
of Dunnmg, Pegram, Fink and Mitchell’ m which, 
contrary to my experimental conditions, the authors 
measure the absorption moludmg all processes 
mentioned above (a and b) the curve o(A) has a 
shape corresponding rather to the assumption that 
^ equals 1 

After this work was completed, Orahame and 
Seaborg* published a paper on a similar subject. My 
results, though concerning neutrons of somewhat 
different energy regions, are m excellent agreement 
with theirs. 

A detailed description of the apparatus and the 
exiiorimental arrangement used will be published 
elsewhere. 

I wish to express my thanks to Prof. 8 Piedkowski 
for many stimulating discussions. 

A. Soman. 

Institute of Experimental Physics, 

University, Warsaw. 

‘ Stephens. W E , Phvt Jler , 58, 22J (1938) 

• Bngane, K , Phyi Rev , 58. 212 (1938). 

' • 

* Orahame, D C . and Seabnrg, O T , Phye Rev , 58, 795 (1938). 

Band Spectrum of Hehtun 

In the course of some investigations on the electncal 
properties of helium at fairly high pressures (about 
26 mm. mercury), it was found that, if the gas was 
excited in Such a way as to produce the line spectrum 
and the band spectrum of helium m comparable 
mtensity, the rate of decrease m intensity of the 
band spectrum was much smaller than that of the 
line spectrum after the excitation was removed. 

The accompanying reproduction shows three 
spectra of a dischaige in helium at 27*6 nun. premure 
taken under different conffitions with a Bdlingham 
and Stanley No. 2 glass spectrogra^. Spectrum 1 
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vfaa taken when the discharge was running cun 
tinuously Spectrum 2 was taken of a discharge in 
which the excitation was mterrupted periodically 
and m which the light from the discharge could fall 
on the spectrograph about 1/000 sec after the excita 
tion was mterrupted Spectrum 3 was taken with 
an interrupted discharge m which the light from the 
discharge was able to fall on the spoctrograpli just 
before the excitation was interrupted 


whereas some parts do not reflect at all Thus an 
exact relationship can only be obtained by the use 
of especially selected crystals As an example 
of o\u measurements with different crystals — quartz, 
gypsum, rock salt and sphalerite — ^we have discussed 
measurements m which the coeffloient of reflection 
IS ohanicterized by the exposure T, ~ l/H, (in a 
symmetrical arrangement for the copper K lines) 
under identical conditions 
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BiSD sPEciRim or hxuux (.7 a mm sikcukt) 

It will be seen that, for comparable intensities of 
these band spectra the intensity of the linos in 
Bjieetrum 2 is negligible compared with that of 
the linos m the spectra 1 and 1 As the energy 
of the electrons in the disc hargo is insuffle k nt 
1/600 see after the discharge has been interrupted, 
to excite the atoms of helium, it seems neco8sar\ to 
suppose either that the helium molecule is fonned 
after inteiruption of the discharge by the colliHion 
of a motastable atom with a neutral atom or that 
the helium molecules formed in the disc hargo ha\o a 
life of the order of 1/600 sec As the rate of decrease 
m mtensity of the band spi ctrum is of the same order 
as the rate of deerc ase m numbe r of me tastable 
atoms the former < xplanation sc c ins the more 
probable S P Mrf au i m 

M S Wilts 

Electrical Laboratory 
Oxford 

May 19 


Reflectmg Power of Crystals with an Ideal Mosaic 

Wb have studied photographically the conne xion 
between the magnitude of the mosaic structure of 
crystals, Ac, and the intensity of X lay reflection, R,, 
in a symmetrical arrangement, m whic,)i the radiation 
by the mosaic crystals is focused* 

As has been shown by Feifer and Jahoda by means 
of a double crystal spectrometer with photographic 
recording*, there are two kinds of mosaic, namely, a 
normal regular 'ideal mosaic’ ( Aermln ) and a coarse, 
less regular, the latter occurring in imperfect and 
especially m metallic crystals This irregular mosaic 
causes sometimes a oonsiderable increase of the value 
of Aomin 

The experiments have shown that the reflecting 
power of X rays vanes with the magnitude of the 
mosaic Aomin t and that in the case of crystals with 
a large ideal mosaic, its mfluente on the mtensity 
of reflection R, predominates over the other factors 
(distnbution of electrons, absorption in the lattice 
and so on) The following relation fias been found 
to hold . • 


constant 


When inveetigating the reflecting planes of crystals 
by Badkovsk^’s method, it w foimd that serrate 
parte of the crystal are considerably imp^ect. 



From the third column of the table it is evident 
that the product of ho exposuie and the magnitude 
of the ideal mosaic is constant, that is, 

T» A<7mJn •= constant 

Only in tho case of quart/, whore the mosaic is 
insigniiicant, do tho results fluctuate The coarse 
mosaic of tho imperfect crystals of metallic type 
does not contribute to the intinsity of reflection 
Wo wish to mention that iindtr the innuence of 
a direct electiic field (of about 10 fKM) volts/cm ) we 
obtained fur ZnS a dunmution of the mosaic A<^mln 
from IKP to 80' This change became after a longer 
application of tension permanent (plastic) Tho 
diminution of tho mosaic was accompanied by the 
dimmiition of tho mtensity of reflection bmeo m 
the case of rock salt no analogous case was observed, 
tho rectification of tlie mosaic of sphalerite is prob 
ably duo to tho piezo electric forces 

The changes m tho mosaic exhibited by grinding 
depend mainly on tho kind of gnndmg 

Tho largo intensity of reflection of crystals with 
an ideal mosaic justifies their utilization in all 
sjanmetrical methods 

V DolbjSbk 
M Jauoda 
T lEifKK 

Spoctroscopio Institute, M Ro/sIval 

Charles University, 

Prague 
July 1 

■ Batkovsk# J M Nature 141 6 2 U938) 

• Frlf r J and Jahoda M CH irad m-i In tl e prcM 


Films on Freshly Abraded Copper Surfaces 
Wb have boon interested in tho nature and amount 
of films fonned on metals during and immediately 
after cleaning by abrasion, end have made measure 
ments of the thickness of such films using a modifica- 
tion of the electrolytic method of Evans and Miley* 
Wo hnd that films of substantially the same thickness, 
giving similar cathode potential time curves at 
constant current, are present on freshly abraded 
copper whether the abrasion is carried out m air or 
under benzene A somewhat thinner film was found 
when an abrasive wet with water was used The 
results are summarized in the accompanying table, 
the figures m the third and fourth columns represent- 
ing the mefuis of at least three determinations for 
exjienments 1-3 and of two determinations for 
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©xpenmonts 4 and 6 Typical curves are given m 
the accompanying figure 
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The edges and both faces of the specimens which 
■were millod to 2 cm x 2 cm y 0 2 cm from oxygen 
free high conductivity copper were abraded Abra 
Sion under benzt ne was carried out in a very similar 
manner to that described by Uobinski* The benzene 
was a h gh quality thiophene free grade which had 
been twice redistilled over activate copper The 
specimens were placed wot in the electrolytic cell 


Our results may be explained on the assumption 
that combuiation of the copper takes place with 
oxygen dissolved in the benzene or the water at the 
high local transient temperatures developed on the 
surface during abrasion* More detailed results and 
experimental technique will bo published shortly 
Bell Telephone Laboratories W E Campbfll 
463 West Street U B Thomas 

New York June 14 
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cocIBcIcnt* for oxygen In beni ne and water 
rcapeotlvely 
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Electron-Inertia Effects in Thermiomc Tubes 
I WAS extremely interested m the communication 
by Messrs Batohffe and Kownaoki* on the mvestiga 
tion of electron mortia effects m thermiomc tubm 
As these writers state the difficulty m the expen 
mental determmation of inertia 
effects m ordmary valves is that 



they occur at such high fre 
q lencies that accurate measure 
ment is pifustically unpoeeible In 
order to mcrease the mter-olectrode 
transit time and so decreese the 
frequency at which the mertia 
effects b^mo appreciable Messrs 
Batohffe and Kownaoki propose 
using a thermionic tube m which 
the electrons are replaced by 
relatively slowly moving ions 
1 have described* an alternative 
way by which the mertia effects 
may be made to occur at sufil 
ciently low frequencies for ac 
curate measurement The inter 


electrode transit tune of elec 


irons m a cyUndrical diode can 

Cathode reduction or riLMs on freshly abradbo copper jjg moreased many tunes if a 


Current density 0 01 ma /sc cm area of surface fi 
indicate inflection point Numbers refer to accompan/ini 

and were dried m a stream of purified nitrogen The 
cathode potential measurements were made m an 
oxygen free solution over which mtrogen was passed 
Beoently Dobinaki* has shown that the electron 
diffrsKition pattern obtained for a motal polished 
under benzene is differoat from that for a motal 
polished m air and has inferred that the pattern is 
ohoraoteristio of on unoxidized surface The expert 
raents reported here show that abrasion of copper 
surfaces imder benzene by a very similar teohmque 
produces a surface film probably oxide which is 
comparable in thickness to that produced by abrasion 
in air Submersion of copper m benzene without 
abrasion produces a considerably thmner film 
Dobinski aesumee that polishing under benzene means 
polishing m the absence of air Actually the solubility 
of oxygen m benzene is appreciable* ^ also believes 
that polishing with a moist abrasive m air produces 
a thicker flhn than polishing with a dry abrasive 
Our expenmenta indicate ttmt this is not the case 
whan copper is abraded with emery 


0 sq cm Arrows magnetic field of suitable raagni 

1 t»blo tude 18 apphod to the valve in 

the direotiun of the electrode axis 
I have investigated experunentally the effect of these 
long transit times and have determmed the equivalent 
eleotnoal oirouit of any thennionio tube m which 
the mter electrode transit tune of electrons u pro 
dominant I have shown that the long transit times 
possible m magnetrons are responsible for the pro 
duotion m these valves of relatively low frequency 
oscillations similar m character to the high frequency 
Barkhausen Kura oscillations generated m positive 
grid tnodes It would be mterestmg to know whether 
Messrs Batcliffe and Kownaoki obtain the same 
results for mertia effect with their novel type of 
triode as I have with the magnetron 

J S MoPiitrie 

Badio Department 
National Pbysioal Laboratory, 

Teddmgton 
Middlesex 
June 24 

‘ HATinii 141 1009 (1988) 

Itut BUH Sng M 84-97 (1937) 
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Viscosity of Clay Suspensions 
CoNamKBABLH attention has been given rocently 
to the thixotropy and visooeity charactoristiCM iif 
clays. During the course of a research programme 
now in proness, certain results of general mtcrost 
have been cmtamed 



Viscosity moasurements, using a capillary viscosi- 
meter (radius 0 0416 cm , length 9-33 cm )wore made 
upon seven samples of kaolmite of varying particle size, 
kindly supplied by Dr H Whittaker from fractiona- 
tion of Kentucky ball clay (fractions 1 -4) and 
Georgia kaolm (fractions 6-7). X-ray analysis 
mdicated all to be essentially kaoluute, except 
fraction 4, which contamed alxiut 30 per cent silica 
The results for suspensions of 10 weight per cent aro 
shown m the accompanying table, pH being ap- 
proximately constant at 0 5 
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Deviation from nonnal behaviour, os indioated by 
yield value and relative viscosity at infinite shear, 


increases with decreasmg particle size and was found 
to parallel plasticity. Rise m temperature caused an 
increase of yield value for aqueous suspensions, in 
contradiction of predictions* made on the basis of 
the attrsuition-repulsive force theory of Hamaker* 
Alcoholic dispersions, however, showed a dimmution 
m yield value with temperature, as did glass spheres 
suspended in an organic liquid and measured by a 
technique previously described*. 

The accompanying graph shows results obtained, 
using a MaoMichooI viscosimotor, when varying 
Amounts of caustic soda and barium hydroxide were 
added to eleotro-dialysed kaolm and bentomte sus- 
pensions The suspensions containing caustic soda 
showed little or no thixotropy, but it was very 
pronoimcod for banum hydroxide - bentonite sus- 
pensions from about pH 4 upwards. The results 
mdicate the importance of the nature of the metallic 
ions associated with a clay and suggest that the 
presence of certain ions may be essential for thixo- 
tropy. 

Complete data will be published elseuhere. 

Q. BKOtraHTON 

Massachusotts Institute R S Hand 

of Technology, 

Cambridge, Mass 
June 21 

‘Houwlnk 'Klutiritr, Pliutliitv, and Stnirture of Matter', I'll 

'Uamakir, Kef Trav Chim M, 1 (IM?), and other paper* 

• Broughton and Wliidebank, hut Eng Chem , SO. 4(17 (1938) 


Estimating Numbers Without Counting 

In ecological work it is often necessary to have 
comparative estimates of the numbers of organisms 
m a largo number of samples An exact valuation 
may not be required, but an approximate numencal 
estimate is always preferable to statements in such 
terms as few, many, very many, etc The following 
method was devised to furnish estimates rapidly and 
without counting of the numbers of a few of the more 
important species of the marme plankton whore only 
one or two such species formed the bulk of the 
samples and where an eahmatvon within J- 16 per cent 
of the actual numbers would he supleient. Actually 
the plankton is as a rule so mixed that the method 
ciui only bo applied to special scries of samples and 
not to normal survey work. It is thought, however, 
that the method, which is believed to be new, may 
be of value to workers in other fields • perhaps for 
estimating the seed production of a large number of 
plants or samples of small insects all of one species. 

The method is akin to the colorimetric method and 
the name proposed for it is the plethometnc method 
(7cX{)0o$ : an aggregation or multitude), kindly 
suggest by my colleague, Prof. T. E Jesaop. 

A scale of dots is made as m Fig 1 The dote are 
so arranged that when a mask with a circular opening 
IS placed over the scale, the number visible will 
morease by a defimte amount as the maek is slid 
from left to right. At A the number visible is 1 10. 
at R it IS 230 and at G it is 270. From such a scale 
others can be made having, instead of dots, life-sixe 
photographic images of the objects to be estimated. 
A strip of glass coated with ghnoerme jelly is Isud 
upon the original scale and one of the objects dropped 
into position over each dot, and then the whole is 
idiotogn^ihed and enlarged to natural size. Scales 
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for oommon plankton animals such as CaUmu*, 
Sagxtta and Liiitactna were very skilfully made for 
me by Mr J H Fraser when a member of my staff 
Such scales are moimted in a frame to wmd off one 
roller on to another bolow a circular opening as in 
Fig 2, the rollers being turned at \ and Y Along 
side IS placed the sample m a circular dish of the 
same size as the said opening and the sample is 
spread as evenly as possible by a needle or brush 
The scale is turned to right or loft until its number 


B C 



fig 1 


of images appears to eipial that of the objects in the 
sample , with practice this moy be done very quickly 
and usually to within ± 10 per cent The number is 
read off through the opening n which inaj bo kept 
screened by the slide « until thi judgment is made 
When once such a scale is made hundreds of samples 
can be dealt with in a \ ery shoit time Even without 
a photographic scale a scale of dots locighly the 
sue of the objects in the sample will seive for pro 
viding an approximate estimation 



My friend. Dr E O Halhwell, has suggested that 
it might be applied to the rapid estunation of blood 
corpusclce in place of the usual counts A double 
microscope with a single but divided eyepiece would 
enable one to compare a blood sample with a photo 
graphic scale or a slide of increasing numbers of 
actual corpuscles prepared as a permanent mount 
Experiments we have made using two microscopes 
anil a comparator eyepiece indicate that it should be 
as accurate as the use of the ruled counting slide, 
and very much qiucker 

A C Uakdy 

Department of Zoology and Oceanography 
University College, 

Hull 
June 21 
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Assignment of the Fundamental Frequenaes and 
CompuUtion of the Potential Function of Tetra- 
chlorethylene 

Thk vibration spectrum of tetrachlorethylene has 
been discussed by me* and later by Linnett and 
Thompson* It is of particular mtereet m that the 
value for the C — C force constant (6 26 X 1C»* 
dynea/cm ) seemed abnormally low for a double bond 
This was taken to indicate resonance between other 
possible stmetures in which the carbon atoms were 
linked by a smgle bond 

In both the above investigations a simplified type 
of jKitentml function was employed in which many 
interaction terms were ignored Ihe importance of 
those terms has smee boon demonstrated by the 
work of Manneback* and others* on tho spectrum of 
( jD, I have th< refore undertaken a re investigation 
of the spectnim of 0,01, using a potential fimction 
of tho typo implojed by Manneback anil Verleysen’ 
Assuming for the nme planar froquoncios of tho 
moleculo the values (in Mamiebaek s notation) 
S, (1669 446 383) A, (913 400*) A, (802 346*) 
S, (612 341) a thirtoon constant potential function is 
necessary to obtain real solutions in the four groups 
I ha\o attomptfsl to approach as much as possible 
the valency deformation systim novirthilcss the 
values of interaction constants are very important 
(20 per cent of the principal terms) so demonstrating 
the great influence of Cl atoms 

The detailed result cannot be quoted here, but it 
is sufficient to remark that the value for tho C — C 
force constant is now 8 y 10* dynes/cm instead of 
6 26 X 10* It would therefore apjjoar that the 
earlier conclusions regarding tho existence of resonance 
in this molisnile may lie premature since it is possible 
to correlate tho froquoncit s with a force field m which 
tho f — C constant has its normal double bond value 
Thi other imjs riant point to which I would direct 
attention concerns the assignment of the funda 
mentals where it will bo noticed that tho value for 
the lowest of the A', group is taken as 383 cm * 
instead of 236 cm ' which represents a motion out 
of the plane This is baseil on the jxilarization 
measurements of Hoidenreich* Tho above set of 
fundamentals allows of easy mterpretation of the 
remaining observed frequencies as simple addition 
bands 

Detailed calculations and discussion will appear 
shortly elsewhere dtjchesnk 

Institute of Physical Chemistry 
University Li6ge 
June 2 

* 400 and 340 (Irequenclet have been computed fVom the relatione 

between the forces and the known fTequencle*. 

< Ducbeine NaTOM U9 288 (1036) IW 084 (1037) 

• Linnett and Thompson Natube IN 000 (1037) 

■ Manneback and Verleysen i4nn Soe Sei Unis M 840 (1036) 
n 31 (1037) 

*de Hemptinne Junaers and Delfosse Natpu. IN 328 (103") 
Suthertond and^nn Natorb IN 044 (1037) 

‘ Heldenrelch / Phy 97 277 (1035) 


Distribution of Fluorescence ExciUUon of Bivalent 
Europium m Calcium Fluonde and of Bivalent 
Samarium m Calaum Sulphate 
Im the course of the mvestigation of the fluores 
oenoe of fluonte conducted m the Institut fiir 
Radiumforsohung, Vienna*, it seemed desirable to 
determine the di^nbution of excitation m fluonte 
for tho blue Eu++ band 
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A series of limited portions of the ultra violet 
spectrum of an iron arc was successively allowed to 
fall on the powdered sample m a flattened quartz 
test tube The blue fluoroscenoe thus excited was 
photographed on different parts of a Kodak Pan 
atomic film behind a filter to keep out the ultra violet 
light The transparency of the developed film was 
measured with a barrier layer photo cell Taking 
mto account the energy distribution m the spectrum 
of the iron arc, maxima of the blue fluorescence uuro 
found for the following wave lengths of the ex< iting 
light for synthetic calcium fluoride with 10 ’ or 
10-* europium and m sodium chloride with 10 * 
europium, all after treatment with nwlium lajs 
from 230 to 240 mii 260 280 350 and 386 iii(i , for 
natural fluorite from Weardale (jiurple) praitieallv 
the same wave lengtlis, only, instoi^ of the last 
mentioned maximum one at 400 mp* For longer 
wave lengths the method is not applicable becausi 
of the overlapping of exciting and emitted wavi 
lengths 

Calcium sulphate with 10 ’ samarium gives aftci 
radium treatment for tho red Smt + fluorescence 
maxima of excitation at 240 350 370 and 400 m|i. 
Treatment of calcium siiljihato with 10 ’ samarium 
uith light of wave length 240 mp has the same < ffoct 
as that with radium rays the untnated propara 
tion shows, when illuminated with hitorod ultra 
violet light, only the well known linos of tiivalent 
samarium , but after prolonged treatment with 
wave length 240 mu, the red and infra red bands 630 
etnd from 689 mp to 734 mp a})]>ear on illiimmation 
with filtered ultra violet In calcium fluoride with 
europium also the wave length 240 mp seems to 
produce the same effect as it^ium rays 

Presumably tho excitation maxima of shorter 
wave length eu« connected with the formation of 
excited bivalent lare earth centres (reduction of tho 
tnvalent rare earth ions), those of longer wave 
length with the excitation of such centres already 
formed 
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Crystal Structure of Thianthren and Selenanthren 
In a recent paper by Cull inane and Plummer* on 
the isomorphoiis relationships of some analogous 
organic derivatives of oxygen, sulphur and selenium, 
we gave the results of some preliminary crystallo 
graphic measurements on thianthren and seleiiantliren 
(diphenylene disulphide and diphenylene disolonide) 
The crystallographic moasuromonts have now been 
completed and an X ray determmation made of tho 
sizes of the unit cells The results are here given 
and refer to a different o axis from that (juotod in 
the paper by Cullmano and Plummer 

The crystallographic measurements show that 
thianthren and selenanthren, which crystallize m tho 
monooluuo system, are isomorphous > This result is 
in agreement with tho conclusions of Cullmano and 
Plummer Our observations also show that tho unit 
cell for thianthren chosen by Prasad, Shwiker and 
Peermohamed* is face centred m the basal plane and 
18 therefore not primitive This agrees with tho 
remark to that effect made by Cox* Our photo- 
graphs confirm tho assignment of the space group C’t 


to Ihiantliren made by Piasad, Shanker and Peer 
moharaed and show that selenanthren also belongs 
to tho same space group 

Full details of the work will be published elsewhere 



T Edqar Cbackston 
R Q Wood 

University ( ollege, 

(. ardiff 
Jiilv 6 
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Colchicine and Acenaphthene as Polyploidizing Agents 
Kosiokf* bus itctnflv direLtid attention to the 
siinilaiity m aet ui of eolehitinc and acenaphthene 
and rocommindid th< lattei substance for purposes 
of cliiomosoim doubling Preliminarv tests with 
acenaphthene usi <1 in satiiratisl solutions of iKpiid 
media’ (ulapti d to the observation of mitosis m 
stamen hairs of fra le/irantia giv no indication that 
ucenaphtliem is at all (omparabli to colehitine os a 
polyploidi/ing ag( nt After 2 aiiel 4^ liouis counts of 
nu< lear stages showi el the f illowing pen ntages 



Not 11 single polyploid ei 1! was foniud in this 
(xpenmenl nor were anv luielti observed showing 
cliromosoiiu s in motaphasic condition tvpical of 
cokhicine Voimg plants of mangold tops of which 
wen immersed foi 1 48 houi-s in ( ultiiro solution* 
saturated with aienaphthene showed dining the 
succissive week effects distinct from those of 
colehicmo 

Kostofl* has nuaiiwhilo changed his mith< I of 
application of aecnaphthem Instead of using 
saturated solution ho now brings crystal into con 
tact with tho plant material ( i rtain phases of the 
acenaphthene loaction apjmnnth n scmble that of 
(olchicino More work is n qum d before the effeets 
can be compared Any reversible reaction ot tho 
type described by Kostoff, if easilv applied widens 
the iKissibilities eif inducin { soinatu changi s m 
clonalU reproducible plants 

It R Nebel 

New Yoik State 

Agrioultural Experiment btatu ii 
Genov a, N \ 

July 12 

•KsfdT D IR UBS8 It 197 199 (1918) 

• Nrhel H K and Kiiltio M 1 I Her, I ly » ^ 9 (193S) 
•KastnS Natcke 141 1144 1145(1938) 


Effects of Floods m East Norfolk 
A BBCENT visit to tho part of East Norfolk flooded 
by tho sea in February and April of this yeeur was 
made memorable by a succession of south westerly 
gales towards the end of Juno The best pomt 
from which to see the flood damage was foui^ to 
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be St Horsey Stsithe Looking north esatwards an 
astonishing spectacle met the eye To the left there 
was a summer scene of woods and cottages clustered 
round Horsey Hall and Horsey Church, where a 
slight elevation of the ground had left an island 
dunng the advance of the sea In front the sea’s 
retreat had left a red desert towards which the gale 
raced during the forenoon and early afternoon when 
the local land breeze reinforced it, a region later to bo 
haunted by the melancholy piping of redshanks and 
the anxious cries of a cloud of lesser terns and ringed 
plov er, when there came the calm of the evening before 
the setting in of the prevnilmg south east breeze This 
red desert, so recently port of the North Sea, ended 
in em imposing greyish yellow barrier where the sand 
dimes were being rebuilt with the aid of a crane 
fed by a hastily constructed light railway 
During the worst of the gales, that of June 20, 
smoke was seen, rising apparently from one end of 
the barrier itself What could be burning up there 
on that barren sand ? In a few moments the mystery 
was solved , a steamer appeared, its funnel visible 
almost down to dock level This was no mirage, but 
evidence that it was high tide and that if the gale 
wore to veer to north west the scouring undertow 
would soon resume its work of destruction But 
the people of the village showeil no signs of fear 
even durmg the height of the gale, for they retain 
unspoiled, many of them, the hardy spint of the 
mon who tised to set out from Denmark m mid 
wmter for Iceland or Greenland in open boats and 
often arrived at their deatmation To the Londoner 
or foreigner os ne is termed by the Broadsroen, 
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Horsey Staithe did not seem to be a plaoe in which 
to linger on that June morning 

Leaving the named bird sanctuary on the southern 
side of Horsey Mere to one s left and taking a path 
which leads past sledge covered shallows, where the 
bittern can still be found to Waxham Cat, the scene 
began to change An arm of the red desert on the 
right presented a more than wmtry landscape , the 
nearer trees were rust red and more gaunt than 
trees m their wmter sleep, but on the banks of the 
Cut bnght green sedge was springing up On the 
calmer days earlier in the month, reed buntmgs were 
to be seen as usual, and many swallow toil butter 
flies 

The old farm house by the bridge, where so raany 
bird lovers have gather^ dunng the past five years, 
luckily osoaped the flood with a few soars only 
Some of the trees had suoked up the brackish water 
and assumed the rust red of the neighboiunng plam, 
but others were m their summer green From this 
pomt to Waxham village and Palling the countryside 
had its usual summer appearance apart from the 
effeots of the drought of the previous four months 
Only the presence of workmen strengthening and 
renewmg the dunes at Palling gave a hmt as to where 
the next assault of the sea might be expected, while the 
large and now rarely used parish church at Waocham 
was a remmder that the sea s advance lias m the 
course of centuries swallowed up miles of once 
prosperous countryside E y Nbwnham 

54 Southwood Lane, 

Highgate 


Points from Foregoing Letters 


Photographs showing the mtorference pattern of 
light scattered by thermal agitation (elastic weights) 
m a clear crystal of gypsum are submitted by Sir 
C V Ramon and C S Venkateswaran The dm 
placement of the three components mto which the 
incidental radiation is split mdioates, according to 
Bnlloum s formula, acoustic wave velocities of 3 360, 
2,060 and 1,100 ra per sec 
A hundredfold increase m the ionization at an 
equivalent height of 126 km , slightly higher than 
the normal JS region, which occurred on October 1, 
1937, at 0027 GMT is asenbod by R Naismith and 
W J G Boynon to a bnght solar eruption the 
appearance of which was reported by the Greenwich 
Observatory at practically the same time 

Dr A Sotton hM measured the effective cross 
section for collisions of fast neutrons with atomic 
nuclei The sticking probabibty appears to be less 
than unity, at least for heavy nuclei 
From the persistence and rate of decrease m m 
tensity of the band spectrum of helium gas (at 26 mm 
mercury pressure) Dr 8 P McCallumandM S Wills 
infer that either the helium molecules formed m the 
electno discharge have a life of the order of 1/600 aeo 
or, more probably, they are formed after interruption 
of the discharge by the collision of a metastable atom 
with a neutral atom 

A photographic study of the relations between the 
magnitude of the mosaic structure of crystals and 
the mtensity of X ray reflection shows, according to 
Prof V Dolejiek, M Jahoda, J Jeiek and M 
Rozsival, that the cose of specially selected crystals 


of calcium sulphate, sodium chloride and zino sub 
pbide, the product of the exposure and the magnitude 
of the ideal mosaic is constant 
Using an electrolytic reduction technique W E 
Campbell and U B Thomas show that films 30-80 A 
thick as oxide, are formed on copper during abrasion 
by French emery, whether earned out in air, imder 
benzene or under water 
Commentmg on Ratoliffe and Kownaoki’s sugges 
tion to utilize slowly moving ions m place of electrons 
m a thermionic tube, m order to decrease the frequency 
at which mertia effects become appreciable, Dr J 8 
MoPetne refers to an alternative method m which a 
magnetic field of suitable magmtude is applied to the 
valve m the direction of the electrode axis 

A table givmg the mobility and other properties 
of kaolm clays of known particle size, ai^ graphs 
showing the effect of pH and valency of cations upon 
the yield value of aqueous suspensions of such days, 
are submitted by G Broughton and R 8 Hand 
A method of rapidly estimating withm about 
fifteen per cent the number of small organisms, seeds, 
etc , m samples, by oompanson with a photographic 
scale of equal size dots or objects, of known density, 
18 describe by Prof A C Hardy 
A remvestigation of the spectrum of tetra* 
ohlorethylene, 0,014, using a potential fimotioa of the 
type employed by Mannebaok and Verleysen, leads 
J Duohwe to a value of 8 x 10* for the 0—0 force 
constant instead of 6 26 x 10', so that the firequenoies 
can be oorrelatod with a force field in wluoh the 
0 — 0 constant has its normal double bond value 
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Research Items 


Property among the Ciga of Uganda 

The Ciga of Uganda and Kuatida, whose system 
of property holding has been studied by Miss May 
Mandelbaum Edcl (Ajnca, 11, 3 , 1938), unlike most 
fieople of this area, were not ruled by Hamitic overlords 
and when British dominion was established over them 
were indepiendent The basis of their livelihood is 
horticulture, the holds covering the hillsides beside 
their houBos, which are grouped m rambling hamlets 
The staple food is eleusme, ekeii out by peas, Ik ana, 
com and wild greens They also keep cows goats 
and sheep, but the cows are not suiioundcd by an 
aura of sanctity, nor are the traditional taboos of 
their pastoral neighbours observed Herding does 
not set the tempo of life Industrially they have 
knowledge of all the techniques practisril among the 
serfs of their neighbours, inoludmg iron smelting , but 
some pursuits are the work of specialists The im 
portant social group is the household Ownership 
IS essentially mdividuahstic Clothing and ornaments 
utensils, furniture, animals, food and land — to all 
these individuals, particularly adult male family 
heads, have exclusive claims This claim is acquired 
through manufacture, gift, certain forms of seizure, 
purchase or inheritance, and the owner may dispose 
of his property m many different ways The word 
nytna, used to designate ownership, has an important 
extension in reference to a compound, whore it 
includes command over the persons of the house 
hold In his economic transactions, the master of a 
household need submit to no higher authority than 
his own Ho may lend, give away, sell or ciestroy 
any of his possessions The one kind of control which 
does not occur among the Ciga is testamentary 
A man cannot legislate about the disjiosal of his 
possessions after his death The individual character 
of property is sharply brought out by the marriage 
arrangements, the father alone receives the bride 
price The mdividual kraal head is also his own 
master with regard to agricultural land When onco 
a man has acquired title by marking off its boundaries 
with a hoe, it remains his indchnitely and piassos to 
his heirs Except mdirectly, women cannot own 
property 


Jew's Harps from Hainan Island 
A OAP m the study of the distribution of the jew’s harp 
is filled by Mr Chungshee H Liu in an account of 
three such instruments recently discovered in the 
course of anthropological investigations among the 
Id people of Hainan Island (K’o Hstkh [Snefux], 22, 
1-2 { 1938, Shanghai In Chmeso with English 
abatraot). The existence of the Jew's harp has been 
traced by many mvestigators amonj^ various tnbee 
m south and east Asm and m the islands of the 
Pacific Chinese scholars of emcient and modem 
tunes have recorded its use by the tribesmen along 
the south-western borderland of China The origmal 
home of the instrument is said to be southern Asia, 
somewhere along the border-hne between Burma and 
Yunnan. It has a wide distribution m India, Nepal, 


1 ibot, Asaam Burmo, Siam, Indo China, Malaya, 
honnostt, Japan (Hokkaido), and from Borneo to the 
Philippines, hiji and Samoa Of the three examples 
diseovcrod in Hainan m 1934, two are of bamboo and 
one 18 of brass Although small in size, they have a 
pkasing tone Judged by their structure, they are 
genealogii ally relateil to those harps which are used 
by tbi Liflnu of \unnan the ( hm of Burma, the 
Naga of AsHam and the ban of lormosa, as well as 
allied with those of the Ch laiig of Chinghai or the 
Lolo of Szechuan Ihe cbscovirv of the jews harp 
an a cultural trait among the Li pcKiple of on Indonesian 
culture area fills, therefore, a lacuna in its geographical 
distribution and provideis evidence long desiderated 
by students of ethnology 

Leaf Extension in Cladium 

Miss Vebona M Cokway has e amod out extensive 
observations on the rate of extension of the inner 
leaves of tho shoot of Cladium Manscus, m Wicken 
Fen and under various experimental conditions (New 
Phyt , 37, 3 , June 28, 1938) Dr Godwin had noted 
the great uniformity with which these leaves extend 
so that if tlu> are all cut off close to the ground, 
months later, after considerable extension, their out 
ends will all bo found withm a millimetre distance of 
one another m length Very suitable material is thus 
provided for observations ujsin tho effect of various 
conditions upon leaf growth and thus conclusions 
may be drawn as to the habitat conditions that are 
optimal for the species Miss Conway s observations 
have led her to tho conclusion that the extension rate 
IS closely correlated with temperature and therofore 
shows a strong seasonal peniKliiity It is also in 
hibitod by strong light and therefore takes place 
mainly at night , the rate does not vary groatly m 
the course of any one night, when its magnitude 
seems largely determined by tho temperaturos of the 
precedmg day If the plant is growing m soil which 
IS not saturate*! with water, it she ws a lower extension 
rate, and Miss Conwav concludes that optunal con 
ditions for tho growth of Cladium include a com 
pletely water lo^^ed soil 

Economic Aspects of Pouto Vituses 

Two papers which lead towartls a fuller under 
standing of tho economic production of potato stocks 
free from virus diseases have recently be^ published. 
J B Loughnane and Paul A Murphy show 
(Sr% Proc Roy Dub Soc ,22, I , May 1938) that 
two potato viruses, namely X and F (Solanum 
viruses 1 and 8 respectively) are transmitted from 
plant to plant by contact of the foliage This hap- 
pened m the still air of an insect free greenhouse, 
but was accentuated when the fohaM was agitated 
by wind Miss Phyllis Clinch, J B Ixiughnano emd 
Paul A Murphy further demonstrate (Sex Proe. 
Roy Dub Soc 22, 2 , June, 1938) that Solanum 
vims 1 spreads considerably under field conditions, 
even m stocks of potatoes selected for their freedom 
from virus disea^ The combined results are 
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important, for emyone who heis been oonoemed with 
the production of clean stocks of potatoes can relate 
annoying occurrences of virus X It is now clear 
that greater attention must be paid to the initial 
elimination of this disease from nursery stocks, whilst 
a ftirther practice of wide planting to avoid contact 
of the foliage, at least m the early stages of isolation 
should also mmiinize still further any chance of 
infection 


The Hypocreales 

LiTERATUBii upon the classification of the Asoo 
myeete< and particularly the Pyrcnomycetae, is 
comparatively unavailable to the general student of 
mycology There is in fact no collected account of 
later date than Cooke s Handbook of fiiitish Fungi , 
published m 1871 A critical study of the Hvpocrealea, 
a section of the Pyrenomycetao, by T Fetch, is 
therefore most welcome { British Hyjioorealos *, 
Trana Bnt Mycol Soc 21 Pts 3 and 4 243 , 
Jiuie 1938) The family Hyjiocroalei includes several 
fungi of extensive pathogenicity notably Builonectria 
gaUtgana the cause of apple canker and Claviceps 
purpurea, or ergot of rye Citation of the genera 
Neetna, Epichloi, Melanoapora Clavicepa and tordy 
cepa should commend the importance of this family 
oven to the amateur mycologist whilst the specialist 
finds a highly critical monograph of the forty one 
modem genera now comprised in the Hypocreales 
Mr Fetch has described two new species in the course 
of his investigations namely Laloncctrm teaaellatu 
and Oltocladwm air clum Thirty nine text figures 
illummate general structuie anil spore form 


BacUrul Rotting of Begonias 
Messrs W J Dowson, W C Moore and L Ogilvie 
have recently described (J Roy Tlort 6oc 63 0 , 
June 1938) a bi^tenal disease of begonias, which 
appears to be already distributed somewhat widely 
m England Leaves are at first spotted with glassy 
areas, and later turn broivn whilst the rot spreads 
to the petioles and stems, causing death of the plant 
The piathogen is a yellow bacterium which is pro 
visionally diagnosed as Paeudomonaa begonias and its 
disease produomg effect has been established by 
isolation and re inoculation Control lies in the 
destruction of infected plants followed by such 
garden hygiene as the propagatiun of disease free 
cuttings m sterilized soil 


The Fluonne Molecule 

The mtemuclear distanee m the fluormo moleoule 
has been calculated as I 40 A by L O Brockway 
(J Amer Chem Soc , 60, 1348 , 1938) from electron 
diffraction measurements m the gas Half this value 
IS 0 73 A , whereas the covalent radius for the 
fiuoiine atom obtamod by extrapolation of the car 
bon, mtrogen and oxygen radu and also obtained 
from the observed distance m methyl ftiioride is 
0 64 A , BO that the distcmoe m the fluorme molecule 
IS about 14 per cent greater than the value expected 
for a normal covalent single bond The author pomts 
out that the accuracy attamed was, on account of 
experimental difhoultiee, less than that of other 
electron diffraotion determinations, but oonsiders 
tliat the result is not in error by more than about 
0 0«A 


Hydratioii and Dcnatutatiaa of Proteins 
On the oyclol theory, proteins have cage like 
molecules Water can be associated with these 
molecules in three ways first, by direct oo ordination 
with the fabric, secondly, inside the ho"ow shell of 
the molecule, thirdly, m the protem crystal, m the 
mter moleoiilar spaces withm the crystal cell (D M 
Wrinch, Phtl Mag 26, 705 , 1938) It seems likely 
from the open lattice structure of the protem mole 
cule, that many protem crystals will contam not 
only water molooules but also foreign ions The 
crystallizability of the native protoms indicates that 
their molecules must have a mire or less rigid 
structure All tlu ammo acid residues of the native 
protein are present m the donatunxl protem yet the 
latter has never been obtamed crystallme Wu 
concludes that there must be some linking of the 
residiios m the native protem which has been 
loosened m the denatur^ protem allowing the 
moleoule to become flexible Northrop pomts out 
the entropy of native protom is very much less than 
that of denatured protem suggostmg that the formei 
has a fixed conh^iration and the latter a number 
of possible configurations The cyclol lage has 
regions of greater and lesser stability and any 
factor mcreasmg the instability of a particular 
region could load to a tearing open of the cage 
molecule The migration of protem molecules 
to an aqueous surface could form such a factor 
Buue the {lassmg of the hydrophobic R groups out 
of the water at the surface would load to a general 
disturbance of tho water relations of tho protem 
moleoule Protem molecules are denatured when 
they fonn films and lose water of hydration The 
thickness of the film may be os small as tho 
thickness of a smglo ammo acid residue, sug 
gestmg a complete tearing open of tho cage like 
molecule On tho other hand, it may be greater 
suggestmg partial opening or tlie folding over of a 
flat fabric 


New Application of Photo-electnc Cells 
Thb practical applications of photo electric cells 
are oontmually expanding Acoordmg to a report 
issued by Scionoe Service of Washington, D L , 
G W La Pierre and A P Mansfield, of the General 
Electric Company of America, have described a 
maohme to tho Amerioan Institute of Electrical 
Engineers which determmes the skew of the cloth 
and controls the apparatus which straightens it 
When cloth leaves the loom, warp and weft— the 
lengthwise and crosswise threads — are perpendicular 
to each other, but after the cloth has been bleached, 
washed, starched and dried the weft may be appro 
ciably out of position This skew is important, 
because any designs printed on the cloth will be 
distorted after the cloth is cut mto small pieces The 
cloth 18 straightened by passing it through a device 
called a ‘tenter , which contains fingers for gripping 
the edge of the eloth cuid stretching it wh^ still 
wet so as to eliminate the skew Formerly the eon 
trols were hsmd operated, the operator gauging the 
amount of stretch by the simple expedient of watching 
the cloth oarefully , but this prooeduie is subject 
to human lunitations and is only satisfactory for 
relatively coarse weaves and low cloth speeds 
authors state that by means of tbeur electrical 
device the work can be done much faster and more 
accurately 
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Carbohydrates of Well-Defined ‘Molecular Weight in Plant Juices 

By Prof. The Svedberg and Nils Gralen, Institute of Physical Chemistry, 
Umversity of Uppsala 


T he attempt to bring tlio solid carbohydrates of 
plants and animals, for example, collulose, 
starch, glycogen and their derivatives into solution 
has so far resulted m polydisporse systems not 
possessing well defined molecular weights* This fact 
may be taken as an indication that the iiiiestion is 



wiongly put, that such structures as collulose and 
starch do not spontaneously form particles of definite 
mass (molecules) and therefore cannot be bioken 
down to real molecular dispersion without profound 
chemical change 
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Fig 2 


In another class of high molecular compounds, the 
mroteins, we meet with a similar phenomenon 
Keratm, flbrom, myosm and other proteins which 
occur in a semi-solid state do not as a rule give solu 
tions of Well-defined molecular weight On the other 
hand, all the proteins of the body liquids are char 
aotenaed by tneir well defined molecular weights. 


hrom them statements it would seem reasonablo 
to conclude by analogj tli it there is a fair jxissibility of 
finding carbohjdiatts of well defined molecular weight 
III plant jiiicoH 1 his would mean that when Nature 
produces a substance which occurs as a solute in a 
natural liquid, this substance may form well defined 
molecules We do not know muth about the final 
stages in the building up of rillulose and starch 
It IS gtnerallj boliovod that tlie smthesis takes place 
from the simplo sugars through intermediate lom 
poiimls similar to those obsorved in thejonzymatic 
breakdown processes studied m iitro, but nothing 
definite IS known with rogaid to those hjqxithetical 
stages It IS possible that these substances exist 
in solution III plants as high molecular carbohydrates 
of well defined molecular weight Erorn this ixunt 
of MOW, an examination of plant juices with appro 
priate modem methods such as ultraieritrifugiil sodi 
mentation, diffubion and electrophori sis^should be of 
< onsiderable interest 



X tn mfn 
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So far wo have only made a few piclmnnary studies 
of the juices from fruits, bulbs and tubers The 
majority of the carbohydrotes ux fruit juices belong 
to the pectm class, that is, they contam methylated 
carboxyl groups , those in the juices of bulbs and 
tubers are probably regular polysaooharides 

The ultraeentnfugal sedimentation and the dif 
fusion of pectin from apples, pears, plums and oranges 
was determined directly m the juioe and on material 
precipitated with alcohol These substances are not 
monodisperse but bettor defined than starch or 
cellulose solutions The pectins from apples, pears 
and plums have approximately the some molecular 
weight (2S,O<XMI0,OOO), while that from oranges is 
definitely hig^ (40,000-60,000) As an exan^le, the 
sedimentation and the relation betwoMi sedimenta- 
tion constant and concentration for the pectin in 
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pear juice ib Bhown in Fig 1 and 2 A \ alue for the 
sedimentation constant of orange pectin is also 
inserted in Fig 2 The increase of sedimentation 
with decreasing concentration indicates interaction 
of the moleoulos due to diesyinmetrical shape or 
hydration 

The carbohydrates m the juice of bulbs and tubers 
have proved more nearly monodisperse m eedi 

Sdtanum lubtrMufl 



tig ^ 


montatK n and diffusion h ig 3 shows the sCdunenta 
tion of the carbohydrate from a I vlvum bulb The 
molecular weight was 16 000 cesses 

There is a noticeable change m the sedimentation plants 
picture with the development of the plant Whtn a 
bulb or a tuber begins to sprout high molecular 
carboh} drates appear in the juico in higher roncentra 


tion than before As a rule, two well defined com 
ponents can be distinguished This may be taken as 
an indication that the breaking down of the reserve 
carbohydrate (starch or inulin) passes through two 
steps before the low molecular stage ir reaoh^ As 
examples, m Fig 4 the sedimentation diagram from 
the juice of a dormant potato tuber (A), from one 
just beginning to sprout (B) and from one m the 
midst of sprouting (C) is given 
With increased activity the 
two high molecular components 
become more and more notice 
able The dotted curve in (A) 
represents the sedimentation 
of the juice after removing 
the low molecular material by 
dialysis This shows thatt the 
two maxima are present oven 
in tlie juice of the dormant 
tuber although in very low 
roncontmtion bumlar curves 
ha\e been obtaineil with tlu 
juice fiom the tubers of Helt 
ntUhus tuberosua and Ranun 
cuius Jlcarta, and from hyacinth 
bulbs 

By ultracontrifugal analysis 
we have also found traces 
of obviously monodispeise 
high molecular oomjwiinds 
probably carbohydrates in the 
juice from hyacinth loaves and 
m the sap from birch trees 
It 18 hojied that investigations along those 
lines will help to throw some light on tho pro 
of carbohydrate motabohsm in growing 


asmrr K O sntl t uniting W T> ) t'Aiii CArn 3> 153(m&l 
f r ccllulom Tamm Ole hoUout Z 9» 44 (1931) f r itarri 
Record DaeU R (unpubllstic t) for glyoug i 


Physical Chemistry of Surfaces 

Annual Meeting of the Bunsen- Gesellschaft 


T HF forty first annual assembly of tho Bunsen 
Gesellschaft was hold m Breslau on Juno 2 3 
the principal theme of discussion being The Physical 
Chemistry of burfaces The symposia of the Bunsen 
(lesellschaft are organized somewhat differently from 
those of its younger sister the Faraday Society All 
papers are delivered m full, only abstracts being 
available beforehand Papers delivered fall under 
three heads (o) summary reports invited from 
various experts, mtended between them to cover the 
whole field of discussion (6) shorter contributions 
bearing on the mam theme, (c) miscellaneous physioo 
themical contributions (6) and (c) were delivered in 
piarallel sittings This produced a very full two day 
programme with little time for discussion — ^in fact 
there was no time whatever for public discussion on 
section (a) This disadvantage is appreciated, and the 
society has recently adop^ a policy of holding 
smaller extra Tctgungm, more after the model of the 
Faraday Society, m whioh discussion can be a 
principal feature 

Prof P A Thiessen made some general mtro 
duotory remarks and took the chair B Bnll du 
oussed siufaoe films on water, a method of mvestiga 


tion winch has been somewhat neglected m Germany 
Rinoo tho time when Fraulom Pockels its originator 
had to arouse Rayleigh s mterost to secure piiblica 
tion of her work He discussed m great detail the 
two dimensional equation of state and finally the 
work of Blodgett and Langmuir on biult up multi 
layers Of all recent developments mentioned m the 
symposium, the latter undoubtedly shows the most 
promise of great expansion and exciting progress In 
a single lecture of such detail it was naturally im 
possible to deal with everything, but it is unfor 
tunate that such well established novelties as measure 
ment of film potentials and the mvostigation of 
ohemioal reactions m monolayers were never brought 
before the meetmg 

An mterestmg paper by K Neumann conoemod 
molecular motion m surfaces He dealt first with the 
streaming set up at hquid surfaces by oapillarv 
forces, whioh often plays a large part m tlw rapid 
iliasolution of surface active substanoes , and, 
secondly, with surface diffusion on solids— « field of 
research first opened up by the work of Volmar and 
Estermoim on the growth of mercury crystals Both 
experiment and simple theoretical considerations 
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Bhow that the activation energy for change of 
I>OBition of a molecule on a crystal surface is roughly 
one fifth of the heat of evaporation, whence it follows 
that a molecule after condensation will usually 
change its place some thousands of tunes before 
ovaporatmg again This onablos the regular growth 
of crystals, which is otherwise difficult to reconcile 
with the existence of condensation coefficients of the 
order of magnitude 1 The activation cm rgy for the 
motion of smgle ions on the surface of an ionic crystal 
18 not much loss than the heat of evaporation, but 
adsorbed pairs of oppositely charged ions can readily 
move around one another This accounts for the 
surface diffusion of sodium chloride, for which cxperi 
mental evidence was piesentod 

O Hahn reported on the investigation of surface 
processes by radioactive methods Of particular 
interest is his ‘ emanation method of mv estigat mg the 
‘inner surface of a solid This is a development from 
the older adsorption method used by Paneth Hahn 
makes solid preparations con taming minute quantities 
of radium, and determines the nature of the surface 
by the readmess with which the material gi\cs up 
emanation By this mesms, changes in the ‘urface of 
a material (for example, iron oxide hjdroxido gol 
or a catalytic thorium oxide) with time or heating 
can be followed with groat sensitiveness Later in 
the meeting, K E Zimens reported on theoretical 
work of S Flugge winch shows that the method can 
also be used to investigate diffusion constants m 
solids, in prmciplo quite easily for \ allies as small ns 
lO"** cm ‘/day (The smallest measured diffusion 
constant m a solid is 10 ” found bv Cremer in solid 
hydrogen from the rate of disappearance of isolatid 
ortho hydrogen molecules, which are only destroyed 
by magnetic reaction with one another ) A very 
remarkable result obtained by the older methods is 
that found by K Starke, that mixtures of ZnO — 
Fe,0, or ZnO— Cr,0, in equi molecular (spinel) pro 
portions develop a i ery much increased adsorptii e 
power for load aboio that of the components, c\en 
at room temperature 

Th Schoon dealt with electron diffraction as a 
means of investigating surfaces He discussed the 
evidence for the Lennard Jones effect (predicted 
contraction of the surface layers of jonio crystals, 
and a corresponding expansion in molecular crystals), 
which remains doubtful, owing to uncertainties about 
the refractive mdex for electrons of the possible 
presence of adsorbed gas layers Among other points 
dealt with wore the depth of pienet ration of electrons 
by which is meant the depth to which an electron at 
grazing mcidence (3‘’) can pass m and out of the 
crystal, bomg scatter^ only once From the fact 
that With 25 kv , cetyl palmitate and steam acid 
crystals, grown firom hydrocarbon solvents, give the 
same diagram, but differ at 40 kv , it is concluded 
that electrons at these voltages have respoctivelj 
shallower and deeper penetrations than 20 A 

P Harteok dealt with the various types of adsorp 
tion (Van der Waals adsorption, capillary oondensa 
tion, and reversible and irreversible activated ewlsorp 
tion) R Suhnnann reported on electron emission 
phenomena 0 Wagner gave a masterly survey of 
reactions at phase boundanes, classified according to 
the nature df the velocity determining stage This 
was so closely packed as to be moompressible, and it 
is reoommended that the original paper be referred 
to when it ajppears m the ZettMhr^ fUr EUhroohmw 
K. Fishbeok made much the same attempt with 
narrower Imitations. Finally, O M Schwab sur- 


veyed surface catalysis This |>aper also, unfor 
tunately, lends itself to compression as little as the 
subject lent itself to compression into a single lecture 
of S') mmutos 

An arbitrary selection must suffice foi the mis 
collonoous papers L Borgmann demonstrated a 
number of interesting exjiorimpnts with supersonKs 
Th Fdrster showed how it is that the strength of a 
C H bond is mfluontixl by the state of binding of 
the carbon (single double or triple bond or strained 
ring) The mutual influcnci arises from the fact that 
the sum of th« mixture ratios of 2« and 2p states in 
the four bonils must remain constant and e qiial to 
1 J Kodiution of the angle below the tetrahedral 
angle roduds the latio below 1 1, and hence 

inoroasis it in the other bonds Iho maximum 
binding is reaclud with a ratio of about 1 1 (f H 

bond in aietylene) With nitrogen, the bonding of 
which IS not a mixture of cleitron states, hut purely 
2p in llu lirst approximation there is no mutual 
infliionci as the Raman spectra have shown Schmid 
and Lars< n hi owed that the increase of conduotivitv 
at high frepiencus (X 12 m and 20 m ) w very 
large m solutions of soaps, otc oontauung ionic 
micelles Ihis indicates that the rtdiiced conduc 
tivitv and aitiMtv in siuh solutions is a Debye 
Huckel (.leitrostatic effect (tliiory of Hartlej and 
others) rallwr than reduced rtissi (latn n as supposed 
by Ml Bam H J j\ntWBiler and M \ Staekellx rg 
reported further < xperiments on the peculiar currents 
of liquid with speeds up to 8 cm /-cc which are nt 
up m th( electrolyte at liiiuid metal cathode surfaces 
under certain conditions Ihis can now bo satis 
factonly interpret! <1 as a cataphoretic effect K 
Chisms and K Weigand hate iniasured the pressure 
dependence in the transformation II (isotropic) yt III 
(anihtropic), in solid hydrogen sulphidt and hea\ y 
indrogeu sulphide 1 hi hjsterisis in tins change is 
still homothing of a mysteij, but the authors suppose 
it means that mam molecules must become rearranged 
simiiltanooiisly Xravs indicate that the S atoms 
Hcarcelj mo\e m tin transition h f Frank jire 
hcnted a dcscriptne theois, of the jihoso change 
liquid to liquid crystal showing the wav m which 
the quasi crystalline structure of the foinior con 
develop scmi continuously into the latter This was 
intended to be a contribution to the general theory of 
phase changes from the jioint of v lew that this is one of 
the simplest of al 1 oi y stal i ion c rystal trans it ions 

On the whole in spite of the high quality of 
individual contributions, the mee'ing produced 
nothmg of great novelty Plus api>lies particularly 
to the mam theini Partly this retlects a certain laek 
of enterprise m Cierman physical chtmisiry, which 
18 at the moment mainly distingviished by piams 
taking covermg of well trodden ground , partly it 
mdicates that the tune was well chosen for a sum 
marizmg symposium designed to report progress, 
rather than to make it 

There wore as usual a number of social events m a 
programme which scarcely left a minute unprovided 
for Of those the most memorable was a concert in 
the Sohloae, with music by Mozart and Frederick the 
Great — the latter appropriately as the one who gave 
the ScMoa* its present umer form At the final 
dmner, wo leanit that this was the fortieth BunterUa 
gurtg which Prof Bodenstem had attended, without 
mterruption Finally, many members took part m 
a visit to the Waldenburger Bergland and Salzbrunn, 
and some continued home tna the ndge w^ of the 
Rieeengebirge F. C. fiuidc. 
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Guy’s Hospiud Medial School SiiS 

New of Ped»kw, 

T he new Pathology Building at Ouy’e Hospital longer receiving the best training which the mediW 
Medical School, which was opened on June 23 advances of the past fifty years have made possible, 
by the Chancellor of the University, the Earl of jj,,, there any assurance that even the pree«rrt 
Athlone, eompletes the rehousing of the School and hospital facUities will be contmued m the future 
Hospital laboratory departments It makes a valuable the same level as m the past In their ^eavour W 
addition to the facilities available for carrying on niamtam their former predommant position many or 


medical research in London by providing suitable 
modem ewcommodation m close association with one 
of the largest hospitals 

In welcoming the Chancellor, the Dean of the 
Medical School pointed out that a comparatively 
small number of hospitals, such as Guy s Hospital, 
which had originally been foimded for the care and 
cure of a small neighbouring population, had developed 
into the traimng ground for the medical services of 
the nation To day, however, the solvency of these 
hospitals 18 in imminent danger, and the whole 
olmioal training of the medical student is not only 
handicapped but is also seriously threatened by the 
desperate financial straits m which these essential 
hospitals find thomselvos ‘ It is one of the queerest 
anomalies,” he said, “of this Bntish civilization that 
the training for the most important and most devoted 
of its publio services should bo hampered at every 
stage by being committed to an existence of perpetual 
mendicanoy ” 

The Chancellor, m replying, stated that the 
University viewed with great satisfaction every effort 
made by its oonstrt lent schools to provide themselves 
with accommodation and etiuipmont worthy of 
institutions of university status and ho oongratulatod 
the M^oal School of Guys Hospital on the fulfil 
ment of its wise policy of concentrating all the 
departments of the School on one site Ho also said 
that the University recognizes with appreciation that 
the present building has been largely paid for out 
of the ordinary funds of the School, without public 
appeal, though with some financial assistance from 
the Court of the University "The reputation of the 
hospital," he said, ‘ depends on its school, and the 
reputation of the school depends on the financial 
stability and ellloiency of the hospital 

The opening of a largo modern medical school 
building designed to afford extensive accommodation 
for research, provides an opportumty of directing 
general attention to the senousness of the position 
in which those responsible for medical education m 
this coimtry are now finding themselves placed The 
prescribed course of education for a medical qualifloa 
tion 18 at present dmded mto two parts of roughly 
equal length In London the earlier half is earned 
out m well equipped departments, like that now 
opened at Guy’s Hospital) belonging to institutions 
which are carefully controlled and inspected by the 
Umversity authorities and liberally supported by 
Umversity funds The provisions for teaming m the 
second half, however, present a stnkmg contrast with 
those m the first T^ depend almost entirely upon 
materials amd facilities providod by more or less 
indepmdent mstitutjona— the teaching voluntaay 
hoepitola — many of wlpoh are very much older than 
the University itself. For sinne years these essential 
hospitals have hsen in straitened oiroumstanoes, and 
^ teachers of olinioal subjects m their wards and 
■it-patient departments nave been faced with 
Bmoaing upon their activities. Thoo^ 

Ihm obrtaolee have been greatly l eee oo ed by the 


the voluntary hospitals, m recent years, have seriously 
overstramed their resources, and are 
to accumulating deficits They are fac^ th^ore, 
with the very serious alternatives of either ourtaiUng 
the facilities they place at the disposal of the Univer- 
sity for medical education or of extending in some 
direction the baew of their financial support Wnat 
direction such extension should take will r^uire 
careful consideration, especially m view of the double 
duty that those institutions undertake they proviw 
hospital beds for the population of London on the 
one hand and medical practitioners for the country 
as a whole on the other To meet these two distmct 
claims It would soom that both local and national 
support must be forthcoming 


University Events 

BrxrAST — ^Arrangements have been made for oo- 
operation between the University and Armagh 
oWrvatory, and Dr E M Lindsay, astronomer at 
Armagh, has been appointed part tune lecturer m 
astronomy m the University Dr Linttoy will 
contmue to hold his post of astronomer at Armagh 

Mr O a Edholm has been appomted to the 
newly created lectureship m physiology Mr Bdholm 
IS at present assistant lecturer m physiology at 
King’s College, London 

CAMBBiDaH —The electors to the Jolin Hump^y 
Plummer professorship of mathematical physiw have 
elected Prof B H Fowler, fellow of Trmity 
College, from October 1 Prof Fowler resigned from 
the ohair on his acceptance of the directorship of the 
National Physical Laboratory on the resignation of 
Prof W L Bragg (see Natubh, June 4, p 1002) J 
but has been advised to withdraw his acceptTOM^^ 
this post for reasons of health, and signified •Wilb “ 
to be re elected as professor of mathematical i 

D J Bauer, of 'Tnaity College, has been tf 
to the Michael Foster studentship m physio 
1938-30 Vi Bauer, who was educated at , 
College School, Wimbledon, graduated with a first 
class m both parts of the Natural 8oi«ioe« Trqwe. 
The annual \alue of t^ie studentship is £105 

OxroBD — In Convocation on July 80 the honorary 
degree of D So was conferred on Prof C O. JoBg, 
profeeaor of peyohology m the University of Ztlrich 
and president of the Tenth International Medmal 
Congress for Psychotherapy meeting in Oxford. 

SouTHAMrTOM — ^Dr P Ford, lecturer in ohar|» ot 
the Department of Economics, has been deoted to 
the choir «f economics attd head of the Pepartaatoj^ 
of Economics and Geography m Univemitj^ 
Southampton. * , 

Mm F. 0. M>bar bas been appointed senipr tapUMi 
in gsopi^y. 
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Science News a Century Ago 


Societies and Academies 


ITIm Hortkultunl Soaety 

A UBBTIMO of the Horticultural Society was held 
Ion August 7, 1888, H M Dyer, mcc preeident, being 
m the chair “The epecimens " eaid The Timet, 
“exhibited some interesting varieties One of the 
most valuable was the vamlla plant, cultivated by 
Professor Motreu, of Li6ge, who gave it the same 
attention as is employed in the cultivation of melons 
and cucumbers to the first year of its growth it 
produced 50, and m the second year upwards of 160 
fruits, and the success of its cultivation led to the 
belief that it might be introduced mto Europe as an 
article of profit From tlie gardens of the Socuty 
was a Trmidad pineapple woighmg 6 lb 12 oz This 
18 one of those extraordinary fruits that grow on 
that island, near a pitch lake, and arc there met 
with of a weight of 28 lb , which they might attain m 
this country, were the soil and cultivation properly 
known The cultivation of the vanilla plant was 
dealt with a week or two later by Prof Motreu m 
a paper to the British Association m Newcastle 

The Athtnxum and School Buildings 

fcnts issue of August 11, 1838 the Atherumm 

dealt at length with a Report of the Secretary of 
the Board of Education on the Subject of School 
Houses published at Boston, USA Always a 
persistent advocate of national education, the 
Athenasum remarked that, ‘ Habituated as we are 
to opposition to all national education that is 
direct^ to a higher object than a polemic triumph, 
we were almost startled at the plain good sense of 
the men of Boston, who have brought their tune emd 
attention to bear upon the philosophy of school 
acconunodotion Flaiming, ventilation, wmdows, 
lighting, heating, location, desks and seats, and pla> 
grounds were all the subject of discussion m the 
rejjort, which said that ‘ when it is considered that 
more than five sixths of all the children m the State 
spend a considerable portion of the most impression 
able period of their lives m the school house, the 
general condition of those buildings, and their 
mfiuenoa upon the young stand forth at onoe as 
topios of prommenoe and magnitude Alt those 
readers who had the improvement of our domestic 
education at heart were onjomod to procure repnnts 
of the report for cheap or gratuitous ciroulatioii 

Honouis to Men of Science 
UmoxB the above heading, the Mechanics Magazine 
ot August 11, 1838, said ‘ Sir John Herschel is, we 
b^ve, the fiirtt Englishman who has ever received 
a baronetoy purely on account of his scientific 
aotpuements His father was only a Hanoverian 
knight, which was also the honour enjoyod by himself 

K ous to the late coronation Sir Edward Lytton 
er IB only the second Utsrary baronet, having 
been {ueoeded by Sir Walter Scott No great 
myeaUxt has ever received a similar honour , Sir 
Rwhaid Aikwnght was mdeed knighted, but that 
JwM not on account of his meoboiiioal merits, but m 
the usual routme, as the bearer of an address of 
oonnatulation on His Maijeetys escape from the 
knifs of Peg Nicholson, or some equally unportant 
occasion’’ In oomtexion with thii« rt may be re- 
roaritsA tkai Lord laverpool, when Prune Stimster, 
Offwedaba*ooetoy to Wfitt,who,howev«t,decHned it. 


Dublin 

Royal Dublm Society, June 21 
Bkport of thx Radium Commtttkh for 1937 

10 110 millicuries of radon wore issued during the 
year and reports received from hospitals and the 
larger private users record the treatment of 602 cases 
of malignant and 97 of non malignant diseases Of all 
cases of malignant disease treated by any method m 
those institutions, more than fifty per cent received 
radium treatment Out of a large number of malignant 
oases of which detailed results are recorded, some 
sixty per cent were apparently cured, or at least were 
free from symptoms at the end of a year Records 
are also mcludod showing the number of cases treated 
m former years which are known to be still alive 
One large user comments on the imperative need 
for taking all possible stops to ensure that patients 
come forward for treatment before the disease 
has advanred so far as to render the results 
hopeless j 

W IV u Atkins A modified use of the h»mocyto 
moter jtor counting sparse fields By suitable focusing, 
it IB pSissible to arrange that the entire circular micro 
soopf field just encloses the sijuaro millimetre of the 
hse^ocytometor, and thus the entire field being of a 
kqiown area can he used for counting purposes In 
trills way a number of sample counts can be effected 
^ a single slide 


Pans 

Academy of Sciences, June 13 (C R , 206 1769~1839 g 

I^ON Lbcobitu The pressures experienced by the 
envelope of an ellipsoidal balloon 

Robbrt Lesfifau The synthesis of adomte 

Jean Tibho and Camiixe Abambouro The dis 
oovery by Stephane Desombre, of a fossil elephant 
m the centre of the Sahara 

Jean Dklsabte Certam functional transforma 
tions relating to linear partial differential equations 
of a second order 

NioonAS CiORANEScu A generalization of the 
first formula of the mean and the jxiljTiomials of 
Tchebichef 

Kwok Finu I be The multiple values and the 
directions of Borel of moromorph functions 

Aibebt Pjxuoeb The variation of the argument 
and the distribution of the zeros of a certam class of 
analytical functions 

Jfan Lunbau The influence of the pressure on 
the resistance to movement m air for very low values 
of the Reynolds number 

aKOHOES Dbdbbant and PmurPE Wbhblb The 
equations to the probable values of a turbulent 
fluid 

Luoien Bbinoolo The calculation of the tem« 
peratures and instantaneous maximum pressures m 
explosion motors 

IteNAND Cbabron The distribution of heat 
between two bodies rubbing together 

Raymond Jovabt, Marcel Picard and RinA 
HArod The determmation of the ratio of tiie mter* 
national ohm to the absolute ohm The method is 
based w a standard inductance (of known g6o‘‘ 
metrical dmwnaions) and the floquenoyofon 4t«n>ttting 
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current, and gives a ratio of the mtemstional ohm 
to the absolute ohm of 1 •00062 This is compared 
with earlier valuee, 1 -00046 (United States National 
Bureau of Standai^) I •00060 (National Physical 
Laboratory), and 1 (K)048 (Physikalisoh-Teohnisehe 
Reiohsanstalt, Germany). 

PiEEBB Gbivet • A new phenomenon in the work- 
ing of the photo-electric cell at high frequency. 

V^iOTOR Sinn • Researches on the reactions at the 
positive olootrode of the lead accumulator. Deter- 
mination of the amount of sulphuric ewid used by the 
positive plate of a lead aoeumulator dunng discharge, 
w hen opposed to the hydrogen electrode, gavo figures 
agreeing with the theory of Gladstone and Hibbert 
within 1 per cent 

Jacques de Lassus Saint-Genies : The condi- 
tions of correct projection of crimped films 

Paui, Gestbau : A method for the quantitative 
analysis of substances m solution by their absorption 
spectrum m the field of the ultra-violet 

Geobges Albert Boutry and Jean GiUiOD . The 
properties of a new type of photo-omisaive cell 
Studies of a cell m which the cathode was formed by 
a thin layer of caesium deposited on silwS* 

Marcel Matricon The application of Tje method 
of the self-consistent field to atomic nude/' 

Paul Laititte : Tho projection of fiamo m 
gaseous mixtures and on tho phenomenon of shock 
m explosion motors 

Geoeoes CABrtNi ■ The jireporation, electrometry 
and speotrography in tho ultra-violet of d-arabo- 
ascorbic aoid. 

Louis Hackspill and Lambert A van Altnea 
The action of oresium on carbon monoxide Caesium 
Uru’ combmea at the orduiarj' temperature with carbon 
road' monoxide, even under low pressure, giving a stable 
wit*" ^othermic eompoimd (COOs)n, probably (COCs),, 

’ reacting ■with dilute acids giving glyoxal 

AndbA Adrien Sanfoubche : Tho preparation 
and properties of tho neutral lithium phosphate 
Neutral lithium phosphate, free from LiOlI, can only 
be obtained by noutralixing phosphoric acid with tho 
exact proportion of lithium hydroxide. Its composi- 
tion IS Li.POi. 9 '6 H,0. 

Mme Yvonne Khouvine, Geohoes Abbaoon and 
Yoshinobi Tomoda The oxidation of tetramethyl- 
a-d-methyltagatosido with nitnc acid. 

Mlle Dinah Hiquaro : The Raman spectra of 
indanone 

Charles Emile Brazier and LioNiDE OiNAUx: 
The earthquake of June 11, 1938 Results shown by 
the seismographs at tho Parc Saint-Mawr Observatory 

Menoli Enikepf . Researches on the subterranean 
waters of the ulterior delta of the Niger. 

Henri Bbandsthttkb and Jean Laorui-a : Values 
of the magnetic mclination in the Sahara and the 
Sudan 

Ren^ SoukoES : The embryogeny of the Nycta- 
gmaeeic The development of the embryo in Oxy- 
baphus Viacom*. 

Marc Siuonbt and Pierre Danserkau ; Several 
tetraploid mutations of Pefurua appearing after 
troatm^pl with oolohicme. 

Walter Riesb : The structure and function of 
the bram of the newly born bear. 

Fernand Le Cbuiton, Charles Mistral and 
Jean Dubbbuil; Attempts at the vaccination of 
the pig with the virus of swine fever after passage 
through the gumea pig. Rapid loss of virulence for 
the pig and also of the antigenic power against the 
«)(iginal virus. 


Appointments Vacant 


Asgoctm PRoriMos or Estokoloot in ttu FoSJsb Agriouitlinil 
SorviiM — The Hl(h Commlaeloner for India, Oeosnil Depnrtment, 
India Houle, Aldwych, London. W C 2 (Auguet 16), 

Lsonmsa w Eikitrioal Kiawgiuuso in the County Teehnlcal 
CoUw, Worluop— The Frlnrlpal (Auimt 15) 

PsMoirAl of the Hendon Teehnlcal Inetltute — ^Thc Secretary to 
tho Education Uommlttee, Education Oflloee, 10 Great George Street. 


WeitmlnsMt, 8 W 1 (Auguet 27) 

LsOTtnilB IK MsTAUimoT In the Unlveralty of Leede— TheBegletrar 
(September 1) 

Fsiscipai. of the Bridgwater Art and Technieal Inetitute— Tin 
Chief Bduoatlon Ollleor, County Hall, Taunton (September 3) 
LgOTDRSR IS PuysfOLOOT In the Portemouth MunielpRl Oollege- 


Reports and other Publications 

(ao( tneludtd tn thi monthly Boeh SvpptmeiU) 


Sptay vydAvane PnrodovMecliou Kakultou,Ma»iryIio»y Unlvenlty 
Cle 2dS O dinunfeh potenclaloch, VI (On the DUTiulon PotentUI, VI) 
Nimeal V Cupr Pp 15 0(i 249 • Troll notes aur lea eapaoea Rbatralts 
(TH poanimky o abatraktnleh proetorsoh) Par BodHch Poaplill Pp 
e Ola 250 Morfologlek^ v^voj tUlnakdho podbeakyd( (Morpho- 
toglaeheEjitwlcIcIungdaaTaaehem'r HUgeUandei) NanialPr VlUbek 
Pp IS Ola 251 Prueeaaua lemurintoua Von Dr Karl Kahn Pp 
23 Cla 25-2 Akuatleki m«tenl katodov^ oacUogTafon (Akuitlaolie 
Meuungenmlt dem Kathodenoialllographon) Napail 1 ZahradnUek 
Pp 10 Cki 253 0 paaivltd chromu a ferroehronm v kyael^ch 

roitooteh (Paaelvlty of Cliromlum and Perrochromlum In Acid Solu- 
tlona) Napaall V Oupr a 0 Laaik Pp 15 Oil 254 U prdmIatSnl 
rovnoatranndho troldbelnJka v prostcru a apeoltlnt plote oamdho 
atnpnd vytvofend timto pohybem (Sur le ddplaeement d’un triangle 
d<inllatdral dans 1 eepace et nor unc iuifare spdelalle d'ordie hultidme) 
Napaal MUotlav Pelttek Pp 28 Ola 265 Vllv pflptavy kytUdnlku 
alnednatdho na )eho redukcl Todlkem (On the Influence of Preparation 
of Zinc Oxldo on Its Redaction by Hydrogen) Napaal F ^haeherl 
Pp IS Cla 265 Sur lea eancUrea det polnU dans lea eapaces topo- 

kukel pakomirfl (Geaohlechtadlmorphlamus der ohitouomidenlarven 
nnd-Puppen) NapaalJan Zavfel Pp 28 Cli 258. 1 SutleieRpacM 
compacts (O kompaktnieh ptoatoreeh) , II Bor let earaettrea del 
pplnto dana lea etpaeea t (0 ohataktereeh bodfls v t-proatoreeh). Pat 
Eduard Oech et B^h Poaplill Pp 14 (Brno A Fite ) ll«7 
U S Department of Agrleultuie Circular Ho 473 The Amerioan 
Dog Tick, Eastern Csrrlor of Boeky Mountain Spotted Ferer By 
F C Blinopp and Carroll N Smith. Pp 25 5 cents Fanners' 

Bulletin No 1798 Control of Common White Grubs in Cereal and 
Forage Crops By Philip Li^nblll Pp 20 5 cents Technical Bulletin 
No 599 Blolow of the Pea Weevil In the Paotflo Northwest with 
Suggestlona for Its Control on Seed Pess By A O Larson, T A. 
DrTndlay and F O Hlninan Pp, 48 10 cents (Waahln^n, D 0 
Oavernment Printing OIBce ) [207 

Mexico’! Reaouroes for Livelihood a Study of the InSuenoe of 
Foreign Ownerthlp By Alejandra Carrillo ^ 34 25 cents. Gold 
and Poverty In South Africa • a Study of Eomomla On^nUon 
and Standards of Living By Max Yergan. Pp 24 15 oents. (The 
Hague anl Now York' International Industrial Relations lasU- 


Lnoknow University Studies. No 10 The General Field Theory 
of Sehouten and Vao Oantxlg By Prof N. G Shabde Pp. Iv-I-M 
(Lucknow Lucknow Unlvetslty) (17 

Verhandellngen drr KonlnkUJks Ncderlandsohe Akademie van 
Wetensohappen Afdeellng Natuuxkunde, SeoUe 1, IMklfl, No 4 . 
Baeand Report on VisoQsl& and PUatielty Prepaiin|r the Com- 
mlttee for the Study of Ylieosity of the AeadsW^pSidenees at 
Amsterdam Pp vlll -1287 -1-2 plates. (Amstsedam i NV Nooid- 
UoUandsohe Ultgeversmaatsobappl] ) (17 

Festschrift sum 60 Goburtstage von Prof Dr Bmbrlk Strand. 

gewldmste Arbelten ansUadlteher Zoologen 

. - - oprtss. VoL 2. Ip. 


Paliootologen 

u-eo52-1-87 plates Vol 8. Pp. U+OOS 
llt^Sdd-Mplatss (Riga Slstemattskas Zooloi 
U 8 Department oT Agrhmltan Olreular 
InvMUgatlons In Dorchester cimty, Kd., 19a< 
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Inland Water Problems 


I T is inevitable that in a country of the population 
and extent of the United States of America, 
the administration of the various public services 
should be framed on a scale of greater magnitude 
and amplitude than is practicable or desirable m 
smaller countries. Yet even if this be admitted, 
there is no reason why m any two countries, 
kmdred objects of public concern should not be 
pursued with equal intensity of effort and corre- 
sponding breadth of outlook Where a service is 
essential for the general welfare, an equivalent 
degree of enterprise and energy may not unreason- 
ably be expected m both cases 
This reflection presents itself in considering a 
comparison of the respective attitudes qf the 
British and American Governments m regard to 
the question of the national administration of 
water, one of the most essential services of a 
civilized community Until recently, m Great 
Britain there had been no attempt at the effective 
co-ordination of water resources of the country on 
a national and systematic basis, and httie control 
over then exploitation beyond the slight and 
general supervision of Parliament over Bills 
relatmg to powers for local supplies. It was left 
in rather a vague, haphazard way to the Mmistry 
of Health to take action, If and when necessary, 
with the result that matters in genwal were 
allowed to shape their own course, the Ministry 
only dealing with specific problems as they arose, 
a charaoteristioally British method, commonly 
known as ‘muddling through’. As for wy d^ite 
public statement or programme of pohcy to be 
adopted for the most efficient and beneficial use 
of water supplies in regard to the nation as a 
whole, serious consideration was rarely given to 


such matters m official or pohtical circles Indeed, 
until forced into action by the pressure brought 
to bear upon Parliament in consequence of the 
drought of the years 1933 and 1934, and the jomt 
repre’ientation of the British Association and the 
Institution of ('ivil Engineers, no attempt at a 
sjStematic mveatigation of the water resources of 
Great Britam was ever contemplated Only with 
fiome degree of ministerial reluctance, after an 
unsuccessful attempt to desenbe it superfluous 
and imnooessary, was an Inland Water Survey 
Committee instituted m 1935 under the Ministry 
of Health Since then, there has been appointed, 
also under the Ministry of Health, a Central 
Advisory Water Committee, which has been 
engaged m reviewing the work of nme independent 
Regional Advisory Committees m various parts of 
the country. The first report of this Central Com- 
mittee has just been issued, and it affords an 
mdication of the lack of eo-ordmation which 
prevails between these bodies and external interests 
related to water supply. 

In the United States, the subject of inland 
water control has exercised a far greater degree 
of Governmental consideration and the matter 
has been dealt with on broad national lines. 
There is, m the first plaoe, a National Resources 
Committee dealing with all the national assets of 
the country, and an important section of this is 
the Water Resources Committee, including repre- 
sentatives of the War, Interior, and Agricultural 
Departments, Public Health Service and Federal 
Power Commission. Through the activities of this 
body, a co-ordinated plan and policy for each 
drainage basin in the country has been laid down, 
and the individiial plans have been reviewed 
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and 00 -related in respect of national needs and 
budgetary lunitatioW. This has been accomplished 
with the aid of forty feve drainage basin committees, 
constituted on a democratic basis, with popular 
representation \ 

It is pointed out thaV a unified system of water 
control, as opposed teXa medley of unrelated 
projects, IB essential m me best mterests of the 
nation, and that an integrated federal policy is 
required in order to deal satWctonly with various 
types of water problems having interdependent 
relationships The mam principles underlymg the 
determination of the adopted programme have 
been described as a “concern for the promotion of 
public safety, public health, public convenience 
and comfort and pubho economic Welfare’' so as 
to secure “the establishment or mamtenance of a 
high standard of hving”. \ 

Elsewhere in this issue (p 280) wiA be found 
particulars of a six-year programme which has 
been recommended to Congress, involving m the 
total an estimated expenditure of 891 ’miUion 
dollars, or a “weighted average” per annual of 
200 million dollars — say 40 million pounds Ex- 
penditure on this huge scale indicates profound 
appreciation of the necessity for a far-reaching 
development of national resources which, in the 
case of America, are themselves of enormous 
magnitude 

The water resources of Great Britain are of 
much more modest extent, but, none the less, they 
call for oareM conservation and development, and 
the point may well be raised again, m on a previous 
occasion (see Natttbk, August 4, 1934), whether 
identification of the Inland Water Survey with 
the restneted outlook of the Ministry of Health is 
in the beet interests of the country Water is not 
the special preserve of any particular (government 
Department : it is a national asset We have 
advocated — and stUl believe the scheme to be 
beet — ^the eetabliehment of an entirely untram- 
melled investigation under the Department of 
Scientific and Industrial Research, the impartiality 
and indepmidence of which would secure to the 
nation at large an unbiased outlook on Uiis matter 
of national concern. The Ministry of Health has 
its own problems to face, and is not in any way 
ooncemed with industrial or commercial require- 
ments, or with the needs of agriculture, fisheries 
and navigation. It oannot tlum be claimed that 
these interests are adequately represented as they 
should be in a matter of this kind. 

The fact of the existence of the Oentral Advisory 


Water Gommittee does not invalidate our conten- 
tion in the least It, too, is a purely departmental 
(kimmittee and although its functions {inter alia] 
are “to advise the Government Departments on 
questions relatmg to the conservation and allooa 
tion of water supplies”, yet, fieing under the esgit 
of the Ministry of Health, it oannot, in our view, 
have that mdepondenco of attitude and breadth 
of outlook which should characterize a committee 
of this kind It is true that it includes among its 
members, individuals associated with a variety of 
water interests, but none the less it has to supple- 
ment its souroea of information with the assistance 
firom other departments of “assessors” . one from 
the Board of Trade, two firom the Ministry of 
Agriculture and Fisheries, one from the Ministry 
of Transport and one from the Department of 
Scientific and Industrial Research. If the repre- 
sentations of these assessors are to carry their 
full weight, the assessors themselves should have 
the prestige and standing of members of the Com- 
mittee The matters with which they deal are not 
side issues, but questions of serious importance 
We have no intention of makmg any reflection 
whatever on the composition of the Inland Water 
Survey Onnmittee and the Central Advisory 
Water Committee, or on the particular steps taken 
by the Mmistry of Health to establish them The 
cause of ontioism hes m the fact that the matter is 
of such far-reaching importance to all classes of the 
commumty that, as m the case of the Umtec^ 
Statqs, It calls for the existence of a comprehensive 
and strictly mdependent Water Resources Oom- 
mittee on which there would be direct representa- 
tion of all the varied interests in inland water 
administration, private as well as corporate 
This would naturally mclude oertam Government 
departments, some of which are remote from the 
sphere of public health, and relate to the wider 
aspects of national economy in regard to oommm'oe, 
transport and industrial development 
A national programme of development drawn 
up by such an impartial committee would oom- 
mand far greater oonfidenoe and support when 
submitted to Parliament than the unavoidably 
biased reoommendations emanating from a single 
Ministry. Without suoh a programme and policy 
Great ^tain must inevitably continue to drift in 
an aimless way, subject to visitations of drought 
and flood, cmd through lack of vision and fore- 
thought, reprehensibly negleeting the kystematio 
development qi one of the most important natUMd 
assets of the country. 
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Scholiasts and Science 


Ancients and Moderns : 

a Study of the Background of the “Battle of the 
Books” By Prof. Richard Foster Jones. (Wa.sh- 
ington University Studies, New Series I.rfinguago 
and Literature, No 6 ) Pp xi + 368 (St Louis, 
Mo Washington University, 1936 ) 3 dollars 

“Then, AnsMle, observing Bacon advance with 
a furious Mien, drew his Bow to the Hoad, and let 
fly his Arrow, which mist the vahant Modem 
and went hizzing over his Hoad , but Dea Carles 
it hit , the Steel Pomt quickly found a Defect in 
his Headpiece, it pierced the I.,eather and Past- 
board, and went m at his Right Eye The Torture 
of the Pam whirled the valiant Bow man round, till 
Death, like a Star of superior Influence, drew him 
into his own Vortex" 

'T'HUS Jonathan Swift, in his satire “The 
Battle of the Books”, written in 1697 to 
ridicule those of his contemporanes who con- 
tended that the performances of their tunes 
exceeded those of the ancients The above passage, 
and one m which Harvey, Paracelsus and Galen 
are concerned, are about all that refer to the 
particular revolt against the ancients that cul- 
mmated m the foundation of the Royal Society, 
but nevertheless Prof Jones gives the subtitle “A 
Study of the Background of the Battle of the 
Books” to his book, which is a heavily documented 
account of the wordy warfare that accompanied 
the rise of the experimental method m England 
It 18 essentially a history of polemic, and might 
well itself have appeared under Swift’s title, but 
with Swift’s book it has little to do The title- 
page may mislead the student of literature 

Prof. Jones is a whole-hearted champion and 
admirer of Francis Bacon, and attributes the 
triumph of the experimental philosophy to him 
alone — “the achievement of this desideratum was 
the destiny of one man — Sir Francis Bacon” 
This, and a contention that the Puntans did much 
to make Bacon’s work popular, in connexion with 
schemes for educational reform, especially the 
putting down of the teaching of divmity, are his 
constant theme, m support of which he adduces 
a large number of authors of various degrees of 
JlHinction, or of obscurity , HakewiH, Hartlib, 
^He, Starkey, Webster and the like. 

xtof. Jones oertainly succeeds m proving that 
between 1640 and 1660 Bacon was often cited as 
a champion by such men, in them writings against 
the abuse of classical authority and in favour of 
<daofttional refonn and the ut^tarian cultivation 


of the sciences None of these men, however, cuts 
much of a figure as a practical experimenter, or, 
indeed, as an original investigator of any kmd 
Prof Jones is, accordingly , often driven to the type 
of unsupported assumption that characterizes so 
many of Francis Bacon’s most ardent supporters 
He tells us, on the strength of the fact that Wilkms 
refers to him once or twice, that “Bacon was 
certainly the chief source of Wilkins’ ideas”, 
although Wilkins, m the book m question, sot out 
to expound and defend the Copi'mican theory, 
which Bacon ndiculod Wilkins further adduces 
Galileo and Kepler, whom Bacon was so far from 
appreciating that he never refers to either of them 
Prof Jones tells us that “one who has boon 
plausibly identified as Robert Hooke” published a 
continuation of Bacon’s “Now Atlantis” he 
adduces no support ot this idontilication, except 
that the book is by R 11 Esquire It is most 
improbable that it was by Hooke It was publishetl 
m 1660, and Aubrey, who was Hooke’s great 
friend, and stayed with him in his lodgings so 
frequently, tolls us that the first thing ho published 
was the known “An Attempt for the Explication 
of the Phenomena observable in an Experiment 
published by the Hon R Boyle .”, a little 
tract which came out imder his full name m 1660. 
Hooko was at the tune Robert Boyle’s assistant, 
busily engaged in his beloved experimentmg, and 
it seems unlikely in the highest degree that he 
should have had the inclination or leisure to pub- 
lish such a book m the same year, that he should 
use his imtials after having already used his full 
name, and that he should call himself Esquire — 
which he was not In any case, it seems to some 
of us that the book is completely out of Hooke’s 
character 

As an example of how far Prof Jones will go, 
he says, “Though he does not mention Bacon, 
Worcester is an outstanding example of the hold 
which the inventive spirit, fostered by Verulam, 
was fixmg on men”. There is nothmg to show 
that Bacon had any influence whatever on 
Worcester — catalogues of inventions, usually illus- 
trated and supplied with detail, were current long 
before Bacon’s influence can possibly have been 
felt, for example, Ramelli and Zonca, of which 
traces are to be found in Worcester’s booklet — 
while anyone who has read Worcester’s “Century 
of Inventions” will be hard put to it to find any 
trace of real inventive achievement in this mere 
catalogue of projects emd devices, many of them 
clearly impoesible and others as clearly nevw tried, 
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let alone perfected as the author claims for all 
of them One example may suffice How to make 
an artificial bird to fly which way and as long as 
one pleases by or agamst wmd sometunes chirp 
mg other tunes hovering still tendmg the way 
it IS designed for No directions are given as 
to how any of the mventions are to be constructed 
The contention that Worcester mvented a prac 
tioable steam engme is scarcely taken seriously 
to day (see Tram Newcomen Soc 13 76) 

There is one man of science who frequently cites 
Bacon m terms of warm sMlmiration namely 
Robert Boyle but even here Prof Jones gives way 
to exaggeration After quoting a large number of 
citations of Bacon by Boyle he says the above 
are not a tithe of the citations which might be 
produced I shall be astonished if Prof Jones 
can make this good — at any rate the folio edition 
of Boyle s work 1772 has a very good mdex and 
Prof Jones has cited nearly all the references to 
Bacon to be there found Puttmg aside this 
hyperbole however there is no doubt of Bovle s 
veneration for Bacon and a further proof of the 
respect m which Bacon was held is that his picture 
appears m the Hollar frontispiece to Sprat s 
History as Artxum Imtaurator Prof Jones finds 
this natural but then he nowhere considers 
seriously Bacon s actual achievement or m par 
ticular the criticisms of Lasson and Dubring or 
of Liebig Draper and Sir 01i\ er I odge men of 
science who have carefully considered Bacon s 
wntmgs 

In spite of his boast that he brought a 
new method and of his attacks on Aristotle 
Bacon s outlook and temunology were Aristotelian 
rather than modern The experimental method 
which he described namely the gathering of vast 
bodies of observations by journeymen which were 
then to be mechamcally raked over by a philo 
sophical machme (of Prof Jones s remark This 
democratic spint is further revealed m his elabora 
tion of Bacon s idea that the [scientific] method 
requires of its devotees neither learning nor genius ) 
was mcapable of bemg turned to any practicable 
use and further he not only had no conception of 
purposeful experiment or of the working hypo 
thesis but deflmtely failed to recognize the 
scientific work of prune importance that was going 
on around him He was a contemporary of Kepler 
Galileo QilbOTt and Harvey — Harvey was m fact 
at one tune his physitian aooordmg to Aubrey 
— but he has nothmg to say of their work except 
for a casual condemnation of Gilbert Harveys 
derisive he wntes philosophy like a Lord Chan 
oellor was justified 

What then is the reason that Bacon was so 
constantly cited by the enlightened amateurs who 
fought for the experimental method but except 


for Boyle scarcely at aU by the great pioneers 
who founded modem science Perhaps it is to be 
sought m the fact that Bacon with his great 
position furnished that authority for their argu 
ments which was needed by those who had cut 
themselves loose from Aristotle s authority A man 
of Bacon s high office and high reputation was a 
most valuable symbol of the importance the 
respeotabihty of the new experimental learmng 
He advocat^ the study of Nature the devotion 
of funds to experimental leammg and the buildmg 
of a great foundation for experimental mvestiga 
tion Those who were workmg for these things 
could cite his great name as patron and protector 
so that for the controversialists be was a man of 
the greatest significance The methods which he 
advocated however and his whole outlook on 
experimental research which was piuely utilitarian 
constituted a retrograde movement rather than an 
advance and confronted with the fact that Galileo 
and Gilbert ha 1 fo inded mo leni science and that 
Kepler had revolutiomred astronomy before 
Bacon s works were known it is hard to argue that 
Newton Huygens in 1 their great contemporaries 
would have been one whit the worse or the ^vance 
of science one moment retarded if Bacon ha I 
never live*! ihor the history of education and 
opimon Bicon is of great significance on the 
history of science as such he exercised we bebeve 
no influence Prof Jones makes no distinction 
Prof Jones s book is deserving of high praise 
m that It contains a large amomt of valuable 
material not hitherto brought together especially 
that bearmg on the hundred years before 1650 
He pomts out that there was a widespread belief 
dunng that period that the world was actually 
m decay that learmng was m its dotage and that 
the ancients had laid down lumts beyond which 
we could not hope to progress and he quotes from 
various lesser known authors passages that clearly 
express that point of view and describes the cam 
paign which was conducted against it He also 
gives a good account of the controversy that 
attended the birth of the Royal Society laying 
stress on the wmtmgs of Casaubon the most 
enlightened of the defenders of antiquity and duly 
descnbmg the wntmgs of Sprat and Glanvill Of 
the petition of Stubbe who earned on so sustamed 
and senseless an attack on Glanvill he does not 
however give a correct picture Stubbe s almost 
insane hatred of the Royal Society hu fanatical 
spint and his mtemperate charges seem to 
puzzle the author It has been shown by Dr 
Harcourt Brown that Stubbe was merely a hired 
pamphleteer a Man of as much Acrimony ae 
Wit who drew his pen with great virulence and 
layd about him most fiinously mdeed and was well 
gratified by Dr Harney for it Dr Harney being 
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an important figure in the College of Physicians, 
a body said to have been jealous of the new 
Society, “It is probable,” sajrs Harcourt Brown, 
"that we do not know more than a very small 
share of the real motives which involved the Royal 
Society m such a storm of criticism” the Stubbe 
mcident is one that he happens to have cleared 
up 

The book is clearly the fruit of long study, and 
IS heavily document^ concemmg authors of whom 
httle 18 elsewhere available It is all the more 
unfortunate that reference to its riches is made so 
difficult Not only is there no mdex, but also the 
management of the notes, of which there are some 
seventy pages at the end of the book, is not a 
oonvement one Sometimes the title of a book is 
quoted m the text and reference has to be made 


to the notes for the author . sometimes the 
author’s name is quoted, and reference has to be 
made for the book The numbering of the notes 
begms afresh for each chapter, so that unless the 
reader happens to remember the chapter which 
he 18 readmg, he has to turn back to find it, before 
he can look up his note The present reader, at 
any rate, has found the system very troublesome 
He realizes the value of the book, but also reahzes 
that if, m SIX months’ tune, he wants to find any 
particular passage about some remembered name, 
he may have to search the whole of the book to 
find it again A small fraction of the time that 
must have been spent m gathering the material 
would have sufficed to digest and order it m such 
a way as to double its value to the student 

R N DA C A. 


Migration of Man: Past, Present and Future 


Environment, Race and Migration : 
Fundamentals of Human Distribution, with 
Special Sections on Racial Classification and 
Settlement m Canada and Australia By Dr 
Griffith Taylor Pp .\v + 483 (Toronto Univer- 
sity of Toronto Press, 1937 3 50 dollars London 
Oxford University Press los net ) 

E VERsmce the historic controversies of Darwin’s 
days, the evolution of man has been at once 
the subject of popular appeal and, scientifically, a 
problem of peculiar difficulty The layman mdulgos 
bis fancy m speculatmg about ‘the raissmg link’ 
and the ‘cradle of the race’ , the anthropologist 
often becomes increasingly reticent the more he 
knows. Which means that anthropology is perhaps 
still in its ‘formative’ stage, and knowledge of man, 
both of prehistoric times and of the present day, 
is not yet sufficiently advanced for very definite 
oonclusions as to the exact location of the earliest 
centres of human evolution or tho mechanism of 
the distribution of races 
Prof. Griffith Taylor holds a theory (which he 
has advocated for a number of years) that there 
was one ‘cradle’ of evolution, namely, in Central 
Asia, and thence spread sucoessive waves of racial 
stocks — ^Neanderthal, Negrito, Negroid, Australoid, 
Hfeditemmean, Nordic and Alpine In Parts 1 
snd 2 of the present work, he elaborates this 
theory and attempts to survey at onoe the ohar- 
aoteristioB and distribution of the different races, 
the migration routes of primitive man, the climatic 
snd geographic factors at the present day as well 
M duotoations in both these attendant upon 
Pteistoeens gladal and interglacial stages. Truly 


the author lias embarked upon a Herculean task 
Anthropologists will not concur m some of Ins 
conclusions , but of (his he is well aware He 
declares m the preface that, since his views on 
Austraha’s empty spaces were only accepted after 
a period ot some twenty years, ho “hopes that by 
1944 his views as to race evolution and the relative 
status of Nordics and Alpines will be generally 
accepted Pomts such as these were raised at 
the time of his earlier publication “Environment 
and Race” and need not be discussed here 

One could wish that Prof Griffith Taylor had 
given space to more details and discussion of racial 
matters Tho book suffers throughout from com- 
pression of this material, while some other subjects 
could well have been omitted (for example, geo- 
logical features of the world m pre-Tertiary tunes). 
The author illustrates his pomts with numerous 
maps and diagrams, some of which are most 
lUummatmg He uses the polar projection to mdi- 
cate the routes of migration from Central Asia , but 
his description of this map (p 30) requires revision. 
It 18 scarcely correct to speak of a polar projection 
as showmg “. . . the oentrel Asiatic land-mass 
with the three great continental ‘peninsulas’, 
America to the south-east, Eur-Africa to the 
north-east and Australasia to the north-west”. 

Parts 3 and 4 deal with conditions of settlement 
in Canada and Australia and with the influence of 
enviromnent upon potential white settlement. Tho 
author is at his best m these sections of the book. 

also, however, the work is too condensed. 
The part dealing with Canada oould well be 
expanded into a oomplete geography of the 
country. Prof. Griffith Taylor discusses the future 
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of aettlement in Canada and tatunates that the 
Domunon could support another ten million 
settlers This conclusion is misleading, however 
for it 18 based on figures from the Canada Year 
Book for 1934-35 for areas of occupied and 
potential agricultural lands whu h show a total of 
occupied land as 161 million acres with 198 million 
acres still available It is known m Canada 
that these figures are a gross exaggeration He 
makes a further calculation that the Dominion 
could conceivably support a population of some 
where about 100 millions This total is based on 
population densities in Lurope whirc he says 
Gleographers are agnwl that the population 
density is almost wholly controlled by crops 
and coal He then asks How many people can 
Canada support usmg the same standards as those 
of Northern Europe includmg the use of coal to 
the same extent ^ The answer which he obtains 
namely 100 millions is admitted to bo a mere 
approximation and subject to many other factors 
Economists m Canada would no doubt have a 


good deal to say about this Evidently Prof 
Griffith Taylor is ranging himself on the side of 
the optimists 

The book concludes with a chapter entitled 
Deductions and Suggestions , m which the author 
makes a well timed plea for the study of anthro 
pology as a means of overoommg national and 
racial prejudice 

It 18 difficult to review a work such as this It 
contains much that is mterestmg and stimulatuig 
but it 18 too rapid in its survey and yet is not free 
from repetition Doubtless lack of integration is due 
m some measure to the mcorporation of matenal 
previously published in the form of articles etc 
The absence of a bibbography (except for a brief one 
on Australian settlement) is to bo deplored The 
serious student will require more detail while for 
the average reader there is too much although the 
author has lighter touches here and there such as 
the remark that of scenery — unlike the 

human subject the younger it is the more 
mterestmg ’ S W Aliy 


Evolution of the Printed Herbal 


Her bals : 

Their Ongm and Evolution a Chapter m the 
History of Botany 1470-1670 By Dr Agnes 
Arber A new edition, rewntteii and enlarged 
Pp xxiv + 320 + 27 plates (Cambridge At the 
Umversity Press, 1938 ) ?1« net 

T he first edition of Dr Agnes Arbor’s delightful 
book on herbals has long been out of pnnt 
and the appearance of a new and enlarged edition 
IS therefore doubly welcome It gives a clet^ 
account of the evolution of the pnnted herbal m 
Europe between the years 1470 and 1670, pnmanly 
from a botanical and secondarily from an ortistio 
pomt of view The first chapter deals with the 
early history of botany, touching on the philo 
sophioal treatises of Theophrastus (b 370 b c ) 
and Albertus Magnus (d ad 12^), and the 
matena medica of Diosoorides, which for sixteen 
centuries was regarded as the most authoritative 
work on the subject 

The earbest pnnted herbals (fifteenth century) 
form the subject of the second chapter, some of 
them being m reabty for more ancient than their 
dates of pubbcation would suggest They molude 
the "Enoyolopssdia” of Bartholomseus Angbous, the 
“Book of Nature” of Konrad von Megenbn-g, the 
“Herbanum” of Apulenis Barborus, the “Latin 
Herbaniia”, the “Gennan Herbanus” and the 


Ortus Sanitatis The early history of the herbal 
in England is discussed m the third chapter which 
covers, besides English manusonpts of Apuleius 
Barbanis Banckes Herball” and the Grete 
Herball” 

The botanical renaissance of the sixteenth and 
seventeenth centimes is desenbed in Chapter iv 
(pp 62-145), which contains also sections on the 
‘ Ongm of Herbana”, and the ‘ Revival of Ans 
toteban Botany” Among the herbals dealt with 
are those of the German fathers of botany, 
namely, Brunfels, Bock, Fuchs and Valenus 
Cordus No mention is made of the ‘ Botano- 
logicon” of Euncius Cordus (1534) which though 
not stnotly a herbal yet affords a vivid picture of 
the state of botany and pharmacy m (Germany m 
the early sixteenth century, and should be taken 
mto account m any history of the subject Other 
sixteenth century botanists whose careers and 
herbals are reviewed are Dodoens, Clusius and 
Lobel (Low Countnes), Mattiob and Colonna 
(Italy), Garcia de Orta and Monardee (Spam and 
Portugal), Gesner and the brothers Bauhin 
(Switzerland), Turner and Gerard (England) 

An sU too brief account of the evolution of the 
art of plant description is given m Chapter v 
Here much research remams to be done, especially 
Ob the history of botanical morphology and 
terminology The sixth chapter outlines the 
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evolution of plant classification The evolution of 
the art of botanical illustration (Chapter vu pp 
186-246) IS treated much more exhaustively and 
to the general reader will perhaps be the most 
attractive portion of the book It is evidently 
based on many years of study 
The doctrme of signatures and astrological 
botany are discussed m Chapter vui The chief 
exponents of the doctrme were Paracelsus (1493 
1641) Porta (fl 1588) and Wilham Cole (fl 1667) 
but it had its origins m remote antiquity a fact 
scarcely brought out by the author In Dioscondes 
we find tor example that the seed of E/iov 
(Echtum vulgare) resembled a snake s head and that 
the root was an antidote for snake bites 
Dr Arber points out in conclusion (Chapter ix) 
the moalculable debt which botany owes to 
medicme and a further debt to the arts of pnntmg 
and wood engraving through which the traditional 
lore recorded m the manusonpt herbals was 
embodied m the pnntcd herbals which succeeded 
them In these the finest period as regards 
illustration was between 1530 and 1614 while 
classification nomenclature and descnption reached 
their zenith in Qaspard Bauhms Prodromos 
(1620) and Pmax (1623) 

There are three appendixes the first consistmg 


of a ohronological list of herbals between 1470 and 
1670 the second bemg a list of historical and 
critical works consulted and the third forming a 
subject mdex to the second 

Considenng the book as a whole one cannot fail 
to be impressed by the versatility exhibited by 
Dr Arber m deahng with the varied aspects — 
morphological taxonomic historical bibhograph 
ical and aesthetic — of the evolution of the printed 
herbal There is only one criticism that may be 
made that some account should have been given 
of the works of the Arab physicians for example, 
Serapion the younger MesuS and Avioeima who 
are so frequently cited m the Ortus Samtatis 
and of certam other pharmaceutical works which 
were much consulted during the fifteenth and 
early sixteenth centuries such as the Lummare 
mams of Manhus de Bosco 

The new edition is even more fully illustrated 
than the first contammg 131 text figures 26 
plates and a frontispiece showing a physician 
usmg a herbal after a picture by Adrian van 
Ostade (1665) The prmtmg reflects credit on the 
Cambndgo Umversity Press and both text and 
figures show up better on the whiter paper employed 
m this edition Ihe only misprmt noticed is 
Isodorus (pp 301 305) for Isidorus T A S 


Chemical Thermodynamics 


Physical Chemistry 

By Prof J N Brdnstod Translated from the 
Danish edition (1930) by R P Bell Pp xv+390 
(London William Hememarm Ltd 1937 ) Pnee 
12s 6d 

I N Prof Bronsted s book which has been very 
well translated and is attractively prmted the 
bias 18 towards thermodynamics Kmetic theory 
18 also treated adequately and is used throughout 
the book to supplement the thermodynamics The 
rather abstract mathematical form of most of the 
book will tend to make it hard readmg for many 
students There does not seem to be a smgle 
description of an experiment or a piece of apparatus 
m the book The thermodynamics is rather 
unusual, reminding one of Ostwald s energetics 
with its mtensity and capacity factors and the 
suggestion that the second law can be (leduoed 
from the first This makes the derivation of the 
fiindamental results longer than usual Once they 
have been aohieved, the thermodynamic laws are 
apj^ed by Qibbss method which the author 
oonsidemi to be the easiest way of attaining 
simplicity and rigour 


As might be expected the sections on electro 
lytes and the general theory of acids and bases 
are particularly full and mterestmg Although 
activity coefficients are used throughout the 
simple Debye Huckel equation is merely stated 
without derivation and its limitations are not 
emphasized A rather full treatment is given of 
the Bohr atom model but there is no mention of 
modem quantum theory or even of quantum 
numbers Reaction kmetios receive brief but clear 
treatment mcludmg the author s theory of the 
mtermediate complex and there is a short acoount 
of reaction kmetics m gases from the pomt of view 
of critical energy The section on photochemistry 
18 very brief A derivation of the phase rule is 
given with some very simple examples of its 
apphoation A section on surface and colloid 
chemistry is written mamly from the thermo* 
dynamic pomt of view 

The book will be found very mterestmg and 
stimulating by advanced students and by teachers 
For honours oourses it will require considerable 
supplementing, and general students will mostly 
find it rather difficult 
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Lectures and Conferences on Mathemaucal Sutistics 
Delivered by J Neyman Revised and Supplemented 
by the Author with the editorial assistance of 
W Edwards Doming Pp uc + 160 (Washmgton 
Graduate School of the U S Department of Agri 
culture, 1938 ) 1 25 dollars 

I N April 1937, Dr J Neyman, of the Department 
of Statistics, University College, London, de 
livered three lectures and was the leading speaker 
at BIX conferenees, all hold at the Graduate School 
of the United States Department of Agricultiire, 
Washington The lectures were on the theory of 
probability, on probability and experimentation, and 
on the testing of statistical hypotheses The con 
ferencos dealt with randomized and sjstematio 
arrangements of field experiments, plant breodmg, 
sampling m social problems analysis of time senes, 
statistical estimation, and confidence mtervals 
The conferences wore particularly valuable, as 
those present, many of whom were themselves 
omment experts, put searching questions concemmg 
difficult pomts In the verbatim reports of those 
questions and Dr Neyman s answers, the student 
will find a discussion of the relative values of altema 
tive methods and of the relationship between altema 
tive theories, which is almost unobtainable elsewhere 
The theory of statistical inference seems to be still 
m a very unsettled state, and the procedure recom 
mended by one authority for conductmg, for ox 
ample, an agricultural experiment, is disapproved of 
by another authority Perhaps the differences are 
not always as serious as they at first appear Thus 
Dr Neyman s theory of confidence intervals cannot 
it 18 insisted, bo reconciled with Prof R A Fishers 
theory of fiducial probability, but so feu- the numerical 
results obtained have been the same, and it is possible 
that this will always be the case H T H P 

Diesel Engine Design 

By H F P Purday Fourth edition Pp xix + 
520 + 4 plates (London Constable and Co, Ltd, 
1937 ) 24« net 

T his is the fourth edition of a work which first 
appeared m 1920, and that the fourth edition is 
lalled for so soon mdicates the value of this book 
A comparison of the now edition with the last gives 
a very good idea of the progress made m Diesel 
engme design since 1928, as the author now finds it 
neoessary to include new chapters dealing respectively 
with supercharging, torsional vibration, structural 
inbration, hibnoation and noise all these subjects 
have come into the foreground m that interval 
The title of the book is accurate, since the contents 
deal more with the art of design than with the 
Kiences of the subject, although this is not to say 
that the latter are not taken fully mto aooount , 
each chapter oonoludes with referenoee to original 
papers which a reader may consult for a fuller treat 
ment The reviewer concludes by repeating a remark 
made m reference to the third edition "Altogether 
any ontioisms of the book relate cmly to details, and 
the author is to be congratulated on having written 
one of the best books of Hs lund" S J D 


Stiahlen um Uns 

Von Hemz Tsohelnitz Pp ii+80 (Brunn, Prag, 
Leipzig, Wien Rudolf M Rohrer, 1938 ) 20 K6 

T his httle book IS a survey of the chief questions 
of what 18 termed radiobiology Though it con 
tains a oertam amount of controversial matter and 
not a few speculations, it will mtereet both physicists 
and biologists by directmg the attention of each to 
recent researches of the other coimeoted with radio 
active and electromagnetic radiations Evidence is 
adduced that all living creatures are contmually sub 
jocted to the influence of such radiations For example, 
animals breathe ordmary aur which contains radniin 
emanation , their food and drinkmg water contain a 
small but dofimte amount of radioactive salts and 
cosmic rays play on them from above The organs of 
animals contain minute quantities of radioactive 
substances 

The author supports the view of Stoklasa that a 
certain concentration of radioactive elements is 
natural and proper in any healthy living orgamsm, 
but that any concentration in excess of this has a 
pathological effect He thinks that the relations of 
radioactivity to life are only just beginnmg to be 
imderstood, and he sees m the further study of the 
biological action of radiations the likeliest direction 
of progress in the understandmg of life itself Though 
the reader may not agree with the author s views 
concemuig the mitogenetic rays of Gurwitsoh (cf 
Natorb 119 666, 1927) the dependence of water 
divinmg and cancer on the emission of rays by the 
earth and other topics ho will find the speculations 
entertaining if not always convincing 


A Course of Pure Mathematics 
By Prof G H Hardy Seventh edition Pp xii+498, 
(Cambridge At the University Press, 1938 ) 12* 6d 
net 

T he seventh edition of this famous text book 
first published m 1908, has now appeared It 
has been revised and reset The Cambridge Press 
mathematical prmting is better than ever, the spcuiing 
and general lay out of the formule bemg excellent 
A large number of new examples from the Mathe 
matical Tnpos have been moluded The sections on 
the elementary properties of differential ooefflcients 
have been revised following the treatment m de la 
VaU6o Poussm s ‘ Cours d Analyse” Apart from this, 
the general scheme of the book is unchanged The 
author says that the book was written at a tune 
when analysis was neglected m Cambridge, and that 
if he were to rewrite it now it would bo less like “a 
missionary talking to caimibala” and more like the 
usual ' Traitd d’Analyse ’ No one will regret that 
he has not made the change If we all live now on a 
decent mathematical diet it is due m no small part 
to the influence of this book They say that analysis 
has passed the peak of its populanl^ , but studies 
of this hand can never be out of date We believe that 
our Buooeesors will oontmue to derive the same 
inspiration from tius book that it has given to ua 
in the past thirty years EOT. 
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Geological and Archaeological Aspects of South-Eastern Asia 

By Dr H de Terra, P Teilhard de Chardin and 
Dr Hallam L Movius 


M easuring the age of man m terms of cychc 
geological processes has always been a 
subject fascmatmg to the student of the Ice Age 
Unfortunately too little is known of such pro 
cesses outside the glaciated regions to work out a 
stratigraphic scheme which might be apphod to 
wider regions and yet this would be the solution 
to many important problems concerning the 
Quaternary and the prehistory of man In Asia 
for example mammalian fossils enable us to 
distmguish roughly between three Quaternary 
divisions but the fossil localities are scattered far 
and wide and the Quaternary formations tradi 
tionally passed over by governmental surveys are 
very imperfectly known 
The wish to put our knowledge of the Ice Age 
m southern Asia on a geological basis led three 
years ago to the jomt Yale Cambridge Expedition 
to Kashmir and India the results of which are 
'now m process of publication by the Carnegie 
Institution of Washington From these results 
the Quaternary of India was seen to have been 
determmed by diastrophic and climatic events of 
a very distmct nature permitting a detailed sub 
division of the lee Age Its periodic character 
was expected to make this stratigraphic scheme 
apphoable to neighbouring regions or to supple 
ment it by additional information In this way 
it was also hoped that the Cenozoio geology of 
India might become more clearly integrated with 
that of Chma which m turn would aid m the study 
of Early Man In discussmg this plan with Father 
Teilhard de Chardin at the occasion of the sym 
posium held m March 1937 m Philadelphia we 
planned to study the late Cenozoio geology and 
arohseology of Burma Burma bemg favourably 
situated geographically between India and Chma 
held out considerable promise especially smoe 
PalnoUthio tpols had been found there recently 
by Mr T 0 Moms m association with terraces 
A few salient features of the Quaternary of Burma 
will be briefly outlmed below Father Teilhard de 
Cluurdm oo operated with the expedition during 
the four months of field work and tl^e third 
author earned out the ardusologioal wco-k in close 
asaooiation with the geological party 
The expediticm was undertaken under the jomt 
auspices of the Academy of Natural Sciences of 
Philadelphia and the Peabody Museum of Harvard 
University Fidlowmg the field season m Burma, 


all members of the expedition proceeded to Java 
There durmg the month of April wo had the 
opportimity of visitmg under the expert guidance 
of Dr von Koenigswald the sites at which fossil 
man and Palaeohthic implements had been dis 
covered m recent years 

Terrace System of the Irrawaddy Valley 

In the Irrawaddy Valley our mvestigations were 
earned out chiefly between Magwo and Nyaungoo 
near Pagan but various excursions were made 
also along tnbutary streams leadmg westward to 
the Arakan Yoma Mountains The most charao 
teristic features of the Irrawaddv terraces are as 
follows 

(1) They are superimposed on the Irrawaddy 
Series a folded and peneplained nver formation 
the upper part of which contams a mammal 
fauna analogous to that of the Upper Siwaliks of 
India 

(2) Ocoupymg an old valley the terraces are 
mainly composed of coarse boulder beating gravels 
m which three distmct stages of aggradation could 
be difierentiated 

The highest terrace gravel is preserved m a 
group of hills situated m the oilfield of Chauk 
and some 360 ft above the stream The size of 
its pebbles depicts an ancestral Irrawaddy much 
more powerful than the present river An oldest 
latentic soil mantle m the adjommg hills appears 
to be connected with this stage which clearly was 
a period of greater ramfali (At present this region 
belongs to the dry belt of Burma with 60-70 
mchee of annual rainfall which falls almost entirely 
between the months of June and September No 
latentic soils are formed here at present ) At one 
place the highest terrace was found to contam 
some flaked pebbles of fossil i^oed and siUoified 
tuff This terrace is strongly tilted 

The second and third terraces lie some 180 ft 
and 100 ft respectively above nver level and are 
associated with a thick senes of red gravel and 
sand In this was found near Mingun opposite 
Mandalay a Middle Pleistocene type of fauna 
(with EUpJuu rumadtciu) and farther downstream 
an Early Palseohthio industry (see under Arohteo 
logy) A long mterval of erosion and of andity 
preceded the deposition of this second nver drift, 
and then a valley was formed with femigmeoas 
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soil o»p8 oontauung the earliest prehistono in 
duBtry The second nver gravel buried the valley 
but prenistono settlements contmued as mdioated 
by the wealth of roiled Palasolithio tools m the 
basal gravels Agam this was a period of moreased 
weathering and water supply during which the 
adjoming highlands released thick fans of red 
earth on to the second terrace 

The fourth terrace is made of the third typo of 
gravel which is generally less coarse and more 
sandy A somewhat advanced type of Palseohthio 
was found m this The hfth terrace (25 ft ) ap 
preaches m composition the recent river deposit 
and may bo post Pleistocene m age 

(3) The terraces are associated with soils cor 
respondmg to periods of greater and lesser rainfall 
The first and second type of gravels are connected 
with lateritio soils found on the adjoinuig land 
surface From here red earth was washed mto 
the valley especially during formation of the 
second terrace m which fine gramed red sand 
merges laterally into lateritio slope wash deposits 
Inoreasmg aridity is indicated by the presence of 
loessio soils on the fourth terrace This soil is of 
yellow or pmkish colour mostly structureless and 
was drifted in the manner of true loess on top of 
the third terrace the eroeional surface of which 
was thus agam buned The composition of this 
fourth terrace however proves that this must 
have been a major and prolonged fill stage 

(4) The Irrawaddy terrace S 3 retem is of regional 
extent for it was found also m the adjommg Shan 
Plateau m the reaches of the Namtu and Salween 
Rivers 

The interpretation of these features leads to 
conclusions which are of importance to both 
geologist and archseologist It is mterestmg to note 
the great resemblance of this terrace system with 
that found m North West India both m respect 
to the number and the nature of the physiographic 
cycles In both regions the terrace formation 
began m the Middle Pleistocene because of the 
then established relative stabihty in the Himalayan 
foredeeps m which the Early Pleistocene beds are 
generally strongly folded In India three major 
fill stages could be correlated with the three last 
Himalayan glaciations and terraces were asoer 
tamed some 160 miles distant from the limits of 
glaciation In Burma the distance from the 
glaciated frocta is more than double that amount 
but here the soil records indicate the impact of 
corresponding olunatic cycles m the nature of 
Pluvial and Interpluvial stages which were 
apparently superimposed on cychc diastrophic 
prooessee It is probaUe that m the upper Irra 
waddy Senes are hidden two Early Pleistocene 
sub stages whidi as yet do not readily penmt of the 
same drtailed analysu These earliw beds have 
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yielded owtam palesontologioal data which are 
likely to throw new light on their stratigraphic 
position 

Paugontological Aspects of the Pleistocene 
IN Burma 

The Upper Irrawaddy fauna has been known 
for some time especially through studies by Noet 
Img and Pilgnm and lately Colbert has analysed 
it anew with the collection of Dr B Brown The 
vertebrate fossils collected by us can only confirm 
the view that an Upper Siwalik type of fauna is 
represented in these beds In our material forms 
such as Leptobos Bvbalud Stegodon primitive 
elephant and horse are most promment together 
with other types of lesser stratigraphic significance 

It 18 important to note that these beds have 
for the first time yielded both freshwater molluscs 
and plant remains Their state of fossihzation 
as well as the type of freshwater fauna represented 
clearly mdicate an Early Pleistocene age for most 
of the Upper Irrawaddy senes Moreover the 
overlying terrace gravels contam a Middle Pleisto 
cene type of fauna (£ namadxctis Bos of ncmadxcus 
Hippopotamus) reminiscent of the Narbada Pleisto 
cene of peninsular India Such a succession would 
be difficult to comprehend if the underlymg beds 
were to reprint the late Phocene 

Of special mterest was the discovery of 
fossiliferous fissure deposits m the Shan Plateau 
near Mogok Except for a skull of Ailoropus 
nothmg was known of this fauna which is likely 
to throw new light on former faunistic relationships 
of the Indian with the Chmese mammal world 
The presence of Stegodon Flephas namadicus Bos 
Rhinoceros Cervus Hystnx links this fauna with 
that typical for the limestone fissures found in the 
neighbounng provmoes of China 

Correlations with South China 

The conclusions amved at by Teilhard de 
Chardm in regard to existmg analogies between 
the late Cenozoic of Burma and China can only 
be mentioned very briefly m this report Such 
analogies are strdang mainly (a) m the late 
Phocene lake deposits of the Shan Plateau (6) 
m the Early and Middle Pleistocene gravel forma 
tions (c) m the fissure deposits All three are 
practically oontmuous between Eastern Burma 
and the Yangtse basm They must therefore be 
contemporary and express the same smes of 
diastrophic and climatic changes over the same 
geological luut Hence the terraces of the Yangiee 
may be linked to those found m India and Burma 
and the posnlnUties of covering under a sbij^ 
stratigraphic and {diysiograpbio scheme the late 
Oenoeoic history of the whole south and ceotral 
Asiatic Mass becomes an assared possibihty' 



No J588. August 13, 1938 


NATURE 


277 


Akchaology of Burma 
By Hallam L. Movius 

At Beveral looAhties in Upper Burma fairly 
extensive sites yielding Lower Palaeobthio tools 
were discovered In all cases the implements are 
rolled and are associated with the mam terrace 
(T-3) gravels of the Irrawaddy Valley Ihis 
horizon may be assigned on palseontological groimds 
to the Middle Pleistocene The prmcipal sites are 
at Yenangyaung Chauk and Nyaungoo (near 
Pagan), although further collecting was also done 
at Pakokku and at Pauk in the Yaw Valiev 
The implement types, which include ohoppmg 
tools, crude scrapers, a few flake implements and 
cores, are made either of silicihed tuff or fossil wood 
Hand axes are completely absent, a fact which 
seems to mdioate a more defimte association with 
an Eastern Asiatic focus than with an Indian one 
Typologically the closest analogies to the Lower 
Paleeohthic of Burma are found at Patjitan m 
Java, but Dr von Koemgswald’s extensive col 
lection from this latter region mcludes hand axes, 
m addition to an abundance of Burmese forme 
Thus at present the cultural affimties of the Burmese 
Palseohtbic are not altogether clear, although the 
Java connexion cannot be demed Perhaps both 
are denved from a common source somewhere m 
South Ohma, or perhaps m Malaya 

Smoe an entirely new Lower Palseolithic complex 
IS presented by the Burmese matenal, it has been 
named the ‘Anyathian’ after the coloquial Burmese 
for an Upper Burman (&n ya thft) The early 
Anyathian is represented by two phases — phase 1 
from the basal cemented gravels of T-9, and phase 
2, which is denved from the overlymg unoemented 
matenal Only crude ohoppmg tools, made of 
roughly tabular blocks of sihoified wood, worked 
on the upper surface of one end, are found m the 
earhest phase The implements are all heavily 
patinated and rolled In phase 2, however, the 
forms are more varied several types of ohoppmg 
tools, crude flake implements, and nuclei occur 
The former include finely made core implements 
with alternately flaked cuttmg edges while the 
latter are extremely coarse and ^re devoid of 
Levalloisean or Claotonian influences In Burma, 
theref<»e, the chopper rather than the hand axe 
18 the t 3 rpe Lower PalseoUthio implement 

The Late Anyathian is found unrolled on the 
surface of TS and slightly rolled m the Upper 
Pleistocene gravels of T-i It seems to be essen 
tially a development from the Early Anyathian, 
although the implement types are small and on 
the whole more specialized They molude many 
new forms — disk shaped end scrapers, side- 
sorapers, blades, and even steep scrapers of Upper 
Palt^tiiio type Chopping tools of the Early 


Anyathian are also present, which makes it 
difiioult to determme whether this culture repre- 
sents an innovation or an indigenous development 
brought under influence from an Upper Palseolithio 
centre outside the region 

No Mesohthio has yet been found m Burma 
although the cave region of the Southern Shan 
States was extensively explored However, 
abundant Neolithic material was collected every 
where on the surface of the higher terraces, as 
well as tn attu associated with pobshed stone axes, 
at Mmbu and Kyaukpadaung Pottery from the 
latter locality confirms the Neobthio dating of this 
complex, originally described by Noetbng as 
‘ Eobthic”, and more recently by Moms as 
Upper Palffiobthio ’ 

Thus a chronological basis for the Burmese 
Stone Age has been established, and as Dr de 
Terra pomts out, this archaxilogioal sequence is 
substantiated by stratigraphy Burma has, 
therefore, added another link m our chain of 
knowledge concernmg the development of early 
man m south east Asia One sabent fact however, 
which emerges from a prebminary study of the 
Anyathian, is the absence of influence from 
southern India This is significant in the light of 
Dr von Koemgswald’s discoveries in Java, for if 
the culture of Patjitan is connected with India, 
traces of this connexion must inevitably exist in 
Burma However, with the exception of the 
Javanese hand axes, the Patjitanian and the 
Anyathian are almost identical These facts, 
therefore, suggest that we are dealing with a new 
centre of Lower Palaeobthio development m the 
Far East to which the orthodox European olassi 
fioation cannot be applied 

Excursion to Java 

Our field season m Burma closed at the end of 
March, when all membOTS of the expedition pro 
oeeded to Java Here we visited, under the 
gmdance of Dr von Koenigswald, the most impor- 
tant places where either fossil man or Old Stone 
Age cultures had m recent years been disoovored 
It IS impossible to do full justice here to the truly 
remarkable wealth of mformation which Java holds 
in regard to Quatemauy geology amd early man 

Especially mterestmg to us was the Solo Valley 
with its terraces contaimng Palaeobthio industries 
and the skulls of Homo neanderthalenait aolamaxa Op- 
penoorth One cannot help but feel that a physio- 
graphic survey of this region will furnish a key to a 
more detailed stratigraphy which so far has been 
founded mainly on palaeontological data Here it 
became evident that the Quaternary of Java 
differs m many respects from that found in con- 
tinental Asia , for one thmg, voloanism has here 
introduced prooesses of sedimentatioti the penodio 
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oharftoter of which ig not readily recognized Also, 
the clunatio records of the humid tropics differ 
altogether from those found m more and latitudes, 
and the effect upon fauna and sediments is such as 
to make direct correlations with the Quaternary 
ot the Asiatic mamland less readily available than 
was at first anticipated 

The new site of the Pitheeanihropus skull and 
mandible near Sangiran north of Solo assures 
beyond doubt the Middle Pleistocene age of this 
fossil Its stratigraphic location was m the lower 
portion of the Tnnil beds’, which are here overlam 
by some 160 ft of Middle and Upper Pleistocene 
fossihferous strata, all of which are clearly exposed 
m one section Fspecially clear is the position of 
the mfant skull of Homo modjokerUnau v Koemgs 
wald, near Modjokerto in eastern Java Despite 
the relatively shallow depth at which the skull 


was discovered (3 ft ), it was evident that m the 
absence of soils and terraces, nothing oould have 
obscured the true location and stratigraphy of this 
fossil Its age, acoordmg to von Koenigswald, is 
Lower Pleistocene because of its association with 
oertam mammals such as Htppopotamua antxqwu 
and Cervua zwaam, as appear to be ancestral to 
others found in the Tnnil fauna 


In concludmg this report, I wish to express our 
smoerest appreciation for the financial support 
which the Amencan Philosophical Society, Harvard 
University and the Cam^e Institution gave to 
this undertakmg We also wish to thank the 
Director of the Geological Survey of India, and 
the members of the Geological Department of 
Burma and our colleagues m Java for the finendly 
CO operation extended to us 


International Committee on 

^ I ^HE Committee on Science and its Social 
A Relations (C S S R ) instituted by the Inter 
national Council of Scientific Umons, in May of 
last year, held its second meetmg m Paris this 
year, when a number of organizational questions 
connected with the work undertaken were dis 
cussed Prom a report prepared by the secretary 
the following pomts may be mentioned 
As stated already (NxTtTKE, 140, 983 , 1937 
141 723 , 1938), the mun work of the USSR 
for the present is to oollect materials for the 
preparation of a report and of bibliographies on the 
sooial relations of science, to be presented at the 
next meeting of the International Council m 1940, 
and thereafter it is hoped, to be printed for wide 
circulation For the execution of this plan the 
C S 8 R has apphed to the national academies, or 
other nationally representative bodies of various 
oountnes, and to a number of mtemational 
scientific organizations, with the request to assist 
it in its task by supplying information, and by 
appomtmg correspondents who may gather around 
themselves other men of science mterested m the 
work of the C S 8 R , so as to form local or special 
groups 00 operating with the latter The Royal 
Society of London has nominated Prof F B 
Weiss as its correspondent, and a subcommittee, 
with members for physios, chemistry, engineering 
and, if possible, also for medicme and for some other 
branches of science, is being formed 
To guide omrespondMits m fhmishing their 
communications to the C 8 8 R , it was jHKipoeed 
to draw up questionnaires, mdioatmg the pomts 
which should be judged to come withm the scope 
of the mquiry The preparation of these qnes- 


Social Relations of Science 

tionnaires was a kind of expenment as m a way 
they should form a programme for analysing the 
mamfold infiuences that science and human 
society exert upon each other Vanous pomts of 
view presented themselves according to which 
topics might be classified , on one band attention 
should be given to the influence on social relations 
emanatuig from the apphcation of a number of 
definite recent scientific discoveries , on the other 
the mfluence of science on the outlook of men and 
women should bo considered The relation between 
oertam subjects and the life of human society 
further oould be mvestigated acoordmg to national 
pomts of view, or from that of the various domams 
of science themselves 

It was decided, therefore, m the first place to 
draw up a genwal questionnaire’, mtended as a 
guide for the use of correspondents of the nationally 
representative scientific organizations of the vanous 
oountnes The subjects listed m this questionnaire 
have been grouped under three headings, as follows 

(1) the meaning of scientific research for the 
development of our world picture — to be under- 
stood not only m the philosophical sense, but also 
m the sense of the set of ideas with which the pubhc 
(m Its various forms of appearanoe) is operating , 

(2) the mfluence of the apphoations of scientific 
work upon human society, the transformations that 
are mduced by them and the adaptatioos whioli 
are required m oonsequenoe , (3) reactions of 
human society upon soientifio work 

In oonnexion with the ezpmmental oharaotM 
of the work, it may very well appear that othei 
subjects besideo those listed will have to be intro- 
duced, or that various questions should be framed 
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differently It must be remarked also that owing 
to the e^oture of the International Council m 
which the medical and engmeenng sciences agn 
culture sociology and economics have no repre 
sentation problems refemng to the latter subjects 
provisionally have been left aside the more so as 
these subjects require a different treatment and 
should not be attacked before some experience and 
contact with the organizations specially created for 
them might have been obtamed Only a few 
borderland problems have been touched upon 
here and there 

In asking the national correspondents to give 
attention to the general questionnaire it is not 
expected that they should treat all the subjects 
hated m fhll The extent to which information can 
be supphed will depend upon the measure m which 
attention is given to science m the vanoiis countries 
and thus may largely differ from one country to 
another It is possible also that certam questions 
may not be directly apphcable to the conditions 
found m some countries It has been suggested 
that correspondents leave aside questions which 
appear to them to bear no relevance to the situation 
m their countries and either restrict themselves to 
the other questions or give information m a more 
mdependent form 

It should be emphasized however that the 
0 S S B hopes to receive information oonoemmg 
the many pomts of view which may be developmg 
in various countries Along with the list of 
questions for national correspondents a senes of 
questionnaires has been drawn up m which the 
subjects are considered from the pomts of view 
of the particular branches of science These ques 
tionnaires are not mtended for consideration by 
the national correspondents but are forwarded to 
correspondents of mtemational scientific organize 
tions In part they contam some of the same 
topics as hi^ been brought together m the general 
questionnaire but for a number of subjects more 
detailed problems have been noted These ques 
tionnaires thus far have been devised for mathe 
matics astronomy mechomes physios chemistry 
biology geophysical scienora geography 

The C S S B has also requested correspondents 
to supply a bibhography or a list concemmg 
summarizing and reviewing or abstracting work 
that 18 bemg done with respect to scientific pub 
hoations either m their country (m the case of 
national oorrespondents) or m the branch of 
science represented by them (m the oa8a<of corre 
spondmts from scientific organizations) Such lists 
should give the names of progress reports ooUeo 
tions of abstracts of scientific hterature names of 
abstracting and reviewing organizations science 
press service where this u present etc 

The 0 S S B hopes that along with the help 


given by oorrespondents and their sub committees 
CO operation may be obtamed and organized with 
other bodies occupied with similar problems 

At the present moment there seems to be a 
possibihty of commg mto contact with the British 
Association for the Advancement of Science — at 
the forthcommg Cambridge meetmg the Council 
of the British Association will present a scheme 
for the establishment of a special Division for the 
social and mtemational relations of science (see 
Nature July 30 p 106) and with the American 
Association for the Advancement of Science 

Attempts are bemg made to secure the founda 
tion of an organization for the study of the social 
relations of science also m Holland Such organiza 
tions which should be formally wholly mdependent 
of the C S S R can perform much useful work by 
promotmg special mvestigations on problems of 
importance for the country where they are work 
mg for which purpose — assuming that the neoes 
sary financial means can be found — research 
students for example might be appomted At 
the same time they could assist the correspondent 
of the C S 8 R m his work of colleotmg information 
iccording to the general questionnaire while on 
the other hand the C S S B can help m establish 
mg mtemational contacts and m correlatmg 
results brought forward from different countries 
Moreover such organizations may find the possi 
bihty of considering sociological and economic 
problems which fall outside the scope of the 
ICSU andthoCSSR 

It IS expected finally that assistance also may 
be obtamed from mdividual scientific mvestigators 
who take an mterest m the work of tiie 0 S S B 
Apart from the help that may be asked from them 
with reference to particular scientific topics there 
are the followmg pomts oonoemmg wUoh views 
or information often can be given better by 
mdmdual persons than by official organizations 

(а) The part played by scientific thought m the 
outlook of vanous social groups 

(б) The forms m which scientific workers and 
their work are mvolved m the vanous stmggles 
and confiiots of human society 

(c) The forms m which the consciousness of a 
social responsibihty of science and of scientific 
workws IS taking shape 

Scientific workers who desire to give mformation 
or to express views on pomts coming under the 
scope of the Committee s work are requested to 
oommumoate with the oorroqiondent for their 
country or them branch of scienoe or directly with 
tile secretary of the C S S B (Prof J M Buigws 
van Houtensfraat 1 Delft) The secretary of the 
0 S 8 B also will be glad upon apphoation to 
forward copies of the report or of the questionnaires 
to persons mterested 
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Water Development Schemes in the United States* 


T he National Resources Committee of the 
United States Government, the membership 
of which includes the Secretaries for the Interior 
for War for Agriculture for Commerce and for 
Labour has issued an important document on 
Drainage Basm Problems and Programs (1037 
Revision) which has been prepared by the Water 
Resources Committee with the co operation of 
local, State, regional and federated organizations 
It IS a comprehensive review of suggestions 
eraanatmg from forty five Drainage Basm Com 
mittees, themselves nommated by ‘ Governors and 
State Planning Boards, mcluding field men from 
mterested Federal bureaus It will thus be seen 
that the recommendations are based on a wide 
spread representation of national mterests 
The report was commissioned by the President 
and constitutes a revision of the report to Congress 
on February 3 1937, rendered necessary by recent 
developments, mcluding fresh problems and new 
standards of treatment An amended programme, 
aocordmgly, has been prepared covermg a senes 
of specific projects to be undertaken withm a 2-6 
year penod, at an estimated cost, amountmg m 
the total to 801 091,000 dollars, with a "weighted 
average" per year of 200 624,000 dollars This 
weighted annual average compares with more than 
180,000,00p dollars recommended m the President’s 
1039 Budget for the same classes of work Durmg 
the last BIX years the Federal Government has 
expended more than 1,300,000,000 dollars on 
works of a similar character 

Foremost m the report comes the subject of 
flood control, which in the Umted States is a 
matter of the most senous pubhc concern One 
has only to recall the devastation and loss of life 
caused during the floods of recent years in the 
Mississippi and Ohio nver valleys to realize how 
vital this matter is to a vast mass of the population 
Unfortunately, the problems mvolved are so 
complex that, as yet, they are inadequately ex- 
plored, and it IS felt that it would be most unwise 
to authorize any additional general flood control 
plan until mcure trustworthy mformation is ob- 
tamed An early inauguration of surreys and m- 
vestigational stupes of a comprehensive character 
IS urged and budgeted for at a cost exceeding 260 
miUion dollars 

The reoUunation for agnoultural purposes of 
extensive regions of and and senu and country 
requires continued attention Works are already 

*l>t4liMse BMin Problvmi and Prognuni 1937 BevWon (KaUonal 
DC) Pp X+154 + * platu 
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authorized and m hand to the extent of upwards 
of 600,000 000 dollars but further surveys are 
needed for future plannmg and development 
West of the 100th mendian, there is a vast domain 
of no fewer than 700 milhon acres where agnculture 
can make no progress without artificial irrigation 
The outlay required is put at nearly 300 milhon 
dollars I^obloms of flo^ control pohcy naturally 
mvolve a consideration of the allocation of cost 
among the various scattered oommumties m low 
lymg regions subject to immdation m fair pro 
portion to the incidence of benefit and of ability 
to pay and this is a matter which can only be 
settled by prolonged negotiation 

Water power is an important consideration m 
the Umted States, where there are very consider 
able reserves ready for exploitation The energy 
produced is utilized in many directions for power, 
heatmg and hghtmg Water power has withm the 
past htdf century furnished 3-4 per cent of the 
total energy denved alike from mmeral fuel and 
water and the report states that "despite the fact 
that the nation now depends and m future must 
depend largely on its fuel resouroee, its water 
power 18 of great value and presents great oppor 
tumties m the oo ordinated development of water 
resources” Some of the more important under 
takings m hand, as the Boulder Dam on the 
Colorado River, the Bonneville and Grand Coulee 
Dams on the Columbia River, and the senes of 
developments m the Tennessee Valley have already 
been descnbed in Natubb (139, 738„ 823, 088 , 
1937 ) 

The other subjects dealt with m the report, 
which runs to more than 160 pages, are so many 
and so vaned that it is not practicable to touch 
upon them all withm restnoted limits of space A 
mere enumeration shows that they mclude naviga- 
tion, soil conservation, beach erosion control, 
projects for agnculture and grazing, pollution, 
recreation and wild life, hydrological data and 
mveetigations and multiple purpose projects 

The report concludes with an expression of the 
conviction of its members that “a National 
Plannmg Agency should have as one of its chief 
duties the contmuous development of broad plans 
for full use of our water resources m relation to 
human needs and social objectives" This clear 
and expUoit declaration of pohcy might with 
advantage be adopted m other ootmtries, uid 
every (o^t is due to the United States for setting 
so conspicuous an example of enterprise m the 
exploitation of its own supphes 
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Obituary Notices 


Dr. J. W. MeUor, C.B.E., F.R.S. 

O N May 24, science swlfored a great loss by the 
death of Joseph William Mollor, a man ef 
remarkable attainments and outstanding achievement 
Bom at Huddersfield m 1869, Mollor was taken by 
his parents to New Zealand when ton years old 
During hifl youth he worked in a boot factory and 
took classes in the evenings at the Dunedin Technical 
College At the age of twenty-five years he was 
awarded a scholarship at the University of Otago 
After graduating and serving as a science looturor at 
on agnoultural college he was awarded an 1861 
Exhibition, which took him to the University of 
Manchester in 1899. Under H B Dixon, for whom 
he had the highest regard, he completed a number of 
researches, perhaps the most important being investi- 
gations mto the combination of hydrogen and chlorine 
On leaving Manchester, Mellor went to North 
Staffordshne, and, after a short period as scienoo 
master at the Newcastle (Staffs ) High School, began 
his long eissociation with the ceramic mdustriea on 
his appomtment as lecturer m pottery manufacture 
in Stoke-on-Trent. 

At the commencement of his career m ceramics, 
Mellor worked under some difficulties, and it was 
due, m no small measure, to his mitiative that the 
present North Staffordahu?e Technical College was 
built in 1914 He was appointed the first principal 
of the Pottery Department As a teacher he was 
very popular with his students, and, m this capacity 
alone, he rendered great service to the local pottery 
industry. There can be no doubt that his early 
struggles gave him a deep insight mto the difficulties 
of his evening students Shortly before his death 
he said, “I think that I spent some of the happiest 
years of my life with those early students” 

Mellor’s great friendship with Bernard Moore, the 
eminent potter, played a conspicuous part m the 
progress of clay technology in Great Bntam Ho 
was associated with the work of the Ceramic Society 
about three years after its formation, becoming 
honorary secretary m 1906, a position he hold until 
his death. Ho raised the status of the Society from 
a purely local association to that of an mtemational 
institution. He extended its field to molude re- 
fractory materials and clay building materials, as 
well as pottery. The Society's present emmenoe is a 
lasting testimony to his high endeavour 
Mellor wrote more than a hundred papers on 
oeramios, the first m 1904 and the last he completed 
two m ont hs before his death. Covenng a very wide 
field, his researches into the constitution of the clay 
molsoule and the properties of glazes are, perhaps, 
the most important. His papers on "The Crazing 
and Peeling of Glazes’’ and “The Durabihty of 
Potttey Frits, Glazes, Glasses tmd Enamels m 
Service” appeued in 19S5 and gained world-wide 
<q>preoiatk^ He was (juiok to realise the importance 


of refractory materials to the well-being of an 
industrial nation He mode contact with the manu- 
facturers and users of these products, and, in 1909, 
wa.s closoly associated with the formation of the 
Bcfnictorios Conunittoo of the Institution of Gas 
Engmeers, which has been responsible, in Groot 
Bntam, for pioneer work into the properties of 
refractory materials This association developed, and, 
in 1919, Mollor was largely instrumental in establish- 
ing the British Refractories Research Association 
under the aegis of the Department of Scientific and 
Industrial Research As its first director of research, 
a {losition ho hold until 1937, he enlisted and retamed 
the support of maniifocturers and users of refractory 
materials, added great distmction to the work of the 
Association, and founded “The Mollor Laboratones”, 
the present headquarters 

To his great scientific attamments, Mellor added a 
singular literary ability 1937 saw the completion 
of Ills monumental work, “A Comprehensive Treatise 
on Theoretical and Inorganic Chemistry” m sixteen 
volumes He received, during ins lifetime, unstinted 
praise for this remarkable effort. To his few intimate 
associates, the completion of these volumes is ahnost 
beyond comprehension. They know that he wrote 
every word and every reference 

As a student, Mellor found it impossible to follow 
the many developments in chemistry without a good 
working knowledge of higher mathematics. His 
habit of making full notes of all his difficulties led 
him to consider writing a book on the application 
of higher mathematics to chemistry Puttmg the 
suggestion to H. B Dixon, ho was advised to convert 
his ideas into words, and thus, m 1902, his first 
book, "Higher Mathematics for Students of Chemistry 
and Physios”, appeared. Shortly afterwards he set 
to work on his “Chemical Statics and Dynamics", 
which was published m 1904, and later he confessed 
that the writmg of this book had given him very 
groat pleasure His “Modern Inorganic Chemistry”, 
a book of distinct mdividuahty, hail a remarkable 
vogue m the whole of the English-speakmg world 
and rightly so As a result of his early work m 
oeramios, m 1912 he completed “A Treatise on 
Quantitative Inorganic Analysis”, which romams a 
standard work on silicate analysis. 

In his youth, Mellor had considerable physioal 
strength, and was a powerful swimmer. He was an 
onthusiastie and highly aooomplished chess player. 
His sense of humour delighted all who knew him, 
and ho oombined with this considerable ability as a 
oartoomst. His book of cartoons, "Unole Joe’s 
Nonsense”, revealed his ever-youthfiU spirit. 

Mellor was a man of mdomitable courage, profound 
wisdom and experience. He had remarkable astute- 
ness. Of his pertinacity and <Mq>acity for sustained 
exertior there is abundant evidence. could pursue 
a preconceived course of action with a tenacity of 



282 


NATURE 


August 13, 1938, vol 142 


purpose rarely achieved. He had a vivid appreciation 
of loyalty and friendship To those who knew him, 
his supreme loj alty was, indeed, his greatest attribute. 
He was respected by all and much more than 
respected by those who wore privileged to know him 
intimately. A T. O 

Dr. W. C. Willoughby 

Wre regret to record the death of the Rev. Hr 
W (' Willoughby, an authority on tho Bantu of 
South Africa, who died at Birmmghara on June 19 
at tho ago of eighty one years, 

William Charles Willoughby was bom on March 16. 
1867. Ho was the son of Richard Willoughby of 
Redruth, Cornwall, and was educated at Tiverton 
and Springhill College, Birmingham In 1882, having 
been ordained a Congregational mmister, he joined the 
Central African Mission of the London Missionary 
Society, but ws« compelled to return homo after twelve 
months service owing to ill-health. His interest m 
Africa, however, contmued unabated, and m 1893 he 
was appointed by the London Missionary Society to 
deal with difficulties which had arisen at Phalapye, 
tho headquarters of Khama, paramount chief of the 
Bechuana After the Matabele War he was chosen 
by Khama and tho two chiefs, Bathoen and Sebele, 
to act as theiT adviser m their appeal to tho British 
Oovommont m relation to the proposal to hand over tho 
Bechuanaland Protectorate to the Chartered Company 
Largely owing to his efforts their appeal, presented 
by them m person m London, was successful 

Willoughby remained in Bechuanaland for eight 
years and was then selected to set as first principal 
of the Tiger Kloof Educational Institution, which 
he had fovmded near Vryburg, Bechuanaland Here 
he instituted a very successful scheme of training m 
industry, craftsmanship and teaching for young 
African men and women Willoughby retired from 
Tiger Kloof m 1917, and two years later was ap- 
pointed professor of African missions m the Kennedy 
School of Missions, Hartford, Connecticut Ho 
held this chair untd 1931, when ho retired, reoeivmg 
the honour of HD. Dr Willoughby was widely 
recognized as an authority on Bantu anthropology 
Ho was a member of the African Races Committee 
from 1900 until 1908, and had been a local oorres- 
pondent of the Royal Anthropological Institute 
since 1905 He was the author of “Native Life 
on the Transvaal Border” (1900), “The Soul of 
the Bantu” (1928), and “Race Problems m the 
New Africa" (1923). In these he showed a sym- 
pathetic meight into the mental ipialities of the 
South African native, and though fully alive to tho 
desirabibty of developing native culture, recognized 
the danger of attempting to impose Western civiliza- 
tion on native tradition. 

Dr. L„ LiUeafeld 

Leon Ltusmmti, whoae death, oooiured quite 
unexpectedly at. Milan on June 6 thr^igh pneumonia 
oontraoted whilst en^;aged on the ftlabftrta' applioa- 
lioa of his latest mventkna, oommoMed fiis pro* 
feMonal career aa a tnedioal nm, A groniting interest 


in cellulose led him to abandon medicine and devote 
himself to research work on this material. In 1012 
he produced new derivatives of cellulose, namely, 
various cellulose others having very widely different 
properties and capable of diverse applications Tho 
Great War mtemipted these activities and Lihenfeld 
was engaged on X-ray work m the Austnem army. 
Ho wrote a book embodying all his experiences which 
even to-day is regarded as a standard work in this 
branch of medical research 

Aftt'r the War, Lihenfeld returned to his work on 
cellulose and evolved a process by which viscose can 
be spun into a thread having a tenacity far greater 
than that of any rayon thread known at tliat time 
Naturally, this work brought Lihenfeld into promin- 
ence not only with the rayon world but also far 
beyond Aftorwanls ho returned to the field of 
coliuloso others, which he perfected in their application 
to rayon, films, etc. In this connexion it is interesting 
to note that Lihenfeld showed that certain ethers 
when taken internallj. counteract the effects of 
alcohol 

Much of the work of Lihenfeld is embodied in 
numerous patent spocihcations, which demonstrate 
with what extraordinary energy and thoroughness he 
pursued his investigations 

Those who knew Lihenfeld will learn of his death 
with deep regret, and many have lost m him a fnend 
of groat charm and generosity 


Rev. E. Burrows, S.J. 

We rt'gret to record the death of tho Rev Father 
Eric Burrows, Assyriologist and cuneiform scholar, 
who was killed in a motor accident near Oxford on 
June 23 Educated at Felstead and Koble College, 
Oxford, Eric Burrows jomed the Order of Jesuits in 
1916 He studied Assynology under the late Prof. 
S P Langdon, specializing m onneiform epigrapliy, 
and had already established a reputation as an 
authority upon the early rehgious and legendary 
literature of Mesopotamia, when m 1936 ho became 
attached to the staff of Sir Leonard Woolley as 
epigraphist m the excavations at Ur. He worked 
with the Ur expedition m the field in each successive 
season until 1930. Much of his work is still unpub- 
lished , but his contnbutions to the official volumes 
on “The Royal Tombs” dealing with the documents 
of the early dynastic period of Ur, and his “Archaic 
Tests" are accepted as the standards of reference on 
archaic palaeography and the begimungs of cuneiform. 


We regret to announce the following deaths : 

Prof. O. W. Cavanaugh, emeritus professor of 
chemistry m Cornell Umversity, on July 2, aged 
sixty -eight years. 

Capt. F. 8 Barnwell, 0 B.E., chief designer of the 
Bristol Aeroplane Company, a pioneer in British 
aviation, on August 2, aged fifty-eight years. 

Prof. L. Frobraiiua, wbo led numerous expeditions 
to different parts of Afhoa, and was a great authority 
on African ^ture, aged sixty-five years. 
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News and Views 


Geology and Archxology in South-Eastern Asu 

In another column of this lamio of Natube («eo 
p. 276) there appears a communication from Dr 
H. de Terra, Dr. H L Movius and Father IVilhnrd 
de Chardin of fnr-rcoching significance for the study 
of early man in Eastern Asia. The investigations of 
the joint Yalo-Camhridge expedition to northern 
India, of which Dr de Terra was leader, having 
established by the examination of the ipiatornary 
deposits a detailed subdivision of the Ice Ago m 
that region, it was hoped that a like investigation of 
the quatemary gravels of the Irrawaddy Valley, in 
view of their central situation, might afford evidence 
for the mtegration of the cenozoic geology of southern 
China with that of India. Infcrentially, it is obvious, 
such an integration would bo of crucial value m 
establishing the chronological relation of the evidences 
of early man m the two regions In 1937 an ex- 
pedition under the jomt auspices of the Academy of 
Sciences of Philadelphia and the Peabody Museum 
of Harvard University, with Dr do Terra again as 
leader, entered upon the investigation of the cpiatem- 
ary deposits of the Irrawaddy Not only was the 
expedition successful in establishing the resemblance 
of the Irrawaddy terrace system with that found in 
north-west India, while the soil records indicate the 
impact of corresponding climatic cycles, apparently 
superimposed on cyclic diastrophio procosses, but it 
was also able, thanks to tho co operation of P Toil- 
hard de Chardin, the distinguished authority on tho 
quaternary geology of China, to demonstrate as 
sufficiently assured the possibility that the late 
oenozoio history of the whole of the south central 
Asiatic mass will be covered ultimately by a single 
stratigraphic and physiographic scheme At the same 
tune the subsequent visit of tho expedition to Java 
made evident that the quaternary of that area differs 
in many respects from that of the mainland and that 
direct correlation will be less readily available there 
than was anticipated. 

The palaeontological evidence is of special mterest 
in relation to the development of recent theory in 
the Chinese field. The most sigitificant feature is the 
discovery of a previously unknown fauna in the fissure 
dexKisits of the Shan plateau, which, it is said, may 
prove to throw light on former faunistic relationships 
of the Indian with the Chmese mammal world This 
fauna of the Shan plateau is linked with that typical 
of the limestone fissures of the neighbouring provmces 
of China, which figures prommently m P. Teilhard 
de Chardin’s recent researches. The arohseologioal 
evidence, as Dr. Movius shows, is no less important. 
It presents an entirely new lower palseolithio cultural 
complex, for which the name “Anyathan” is pro- 
poeed. In this oultuie the type lower pabeolitbio 
implement is the chopper, rather than the hond-axe. 


It persists into late Anyathan side by side with many 
new and more speeiali/od forms, making it difficult 
to derido whether this culture is to bo regarded as an 
innovation, or an indigenous development under out- 
side mfluence It is especially to bo noted, however, 
that although a chronological basis for tho Burmese 
stono age has been established, substantiatesl by 
stratigraphy, and Buima thus affords another link 
in our oliain of knowledge concerning early man m 
Miuth-oast Asia, the really striking fact which 
emerges is the absence of influence from southern 
India. There is, however, except m one respect, close 
resemblance with tho recently discovered Patjitanian 
of Java. These facts. Dr. Movius concludes, are such 
as to suggest that we are dealing with a new centre 
of development in the Far East, to which the orthodox 
European classification cannot be applied 

Composite Aircraft Development 

The seaplane upper part of tho Short-Mayo 
oomposito aircraft has flown the return journey 
across the Atlantic It was able to get off tho water 
from the American side under its own power, owing 
to tho much smaller load of fuel required for the 
west to east journey with its constant following 
winds Now that the success of tho idea is establishod, 
plans are in hand for a new design on similar prmciples 
moorporating all the modem developments m aero- 
dynamics, such as constant speed airscrews, retract- 
oblo undorcarnage, slots and flaps as aids 
to lift and control, etc The body will pro- 
bably be arranged princijially for mails, with a few 
jMssengers 

Anotheb composite aircraft of somewhat different 
prmciples is proposed by Mr. A Plesman, of the 
K L M. Royal Dutch Air Lines The lower com- 
ponent m this COSO IS practically a flymg under- 
carriage that can make contact as well aa detach 
Itself while the upper main mnehme is in the air. 
Thus in normal flymg the aircraft will have no 
undercarriage, saving the consequent weight and 
drag. This proposal is essentially different to the 
Short-Mayo design, m that it does not add tho extra 
wmg area and engme power for the take-off when 
the machine is heavily loaded with ftiel and oil at tho 
commencement of a long flight. Launching by 
catapult, or some such form of acceleration, is pro- 
posed to deal with this difficulty Tho scheme pre- 
supposes no necessity for any unexpected forced 
landmg en route, a not unfair assumption with 
modem engine reliability, and the use of multiplo- 
engined maohmea. In any event, a suooeasful landing 
on the sea, m the ease of ^ trans-ocean flight, would 
be of little value, as aaiiivhrage aircraft would be 
too fragile to remain a^s^i long ui^r any but the 
most ideal of oonditiims. * 
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New Cooling System for Aero-Engines 

Messrs Boixs Boyce have introduced a new 
system of water cooling under pressure on their 
Merlm IV engine This is similar to the usual 
atmospheric one, but is closed and provided with 
loaded valves, so that the boilmg pomt of the water 
under pressure is raised The many recent develop 
ments m metallurgy and lubricating oils have made 
it possible for the internal combustion engine to 
function at higher ttmporatures and rtius to increase 
thermal efficiency m addition to the obvious ad 
vantage of using smaller radiators with both less 
drag and weight Tho moro general method up to the 
present of maintaining the engme at tho higher 
temperature permissible has been to use liquids with 
higher boiling pomts Ethylene glycol is tho most 
generally used in Great Britam, but this has objoc 
tions in its corrosive effect upon parts of tho cooling 
system, especially tho inevitable jomts if a substance 
such as a rubber or leather compound is used Extra 
cost, and the necessity of carrying a supply of the 
spooial liquid aro also pomts against such prepara 
tions The new radiator and ooolmg system fittings 
may need to be somewhat more robust for dealing 
with pressure, but this is not altogether a disad 
vantage m that the more solid construction will add 
to Its reliability Weakness due to flimsy construction 
has often been typical of the older water cooling 
systems It is reported that these engmes with their 
new ooolmg will be fitted to tho Armstrong IVhit 
worth Whitley the new BAP bomber now 
commg mto production 

British Speleological Association 

At the third annual conference of the British 
Speleological Association which opened at Giggles 
wick School, Yorks, on Jidy 30, Dr B B Marett, 
rector of Exeter College, Oxford was elected president 
m succession to Sir Arthur Keith, who has held that 
office since the foundation of the Association As an 
anthropologist Dr Marett is perhaps best known for 
his studies of the religion and psychology of pnraitive 
peoples, but his connexion with the archteological 
exploration of oaves is of long standing In 1911 he 
described before Section H of the Bntish Associa 
tion the excavations m the cave m St Brelades 
Bay, Jersey, earned out by himself and other 
members of the Sooi6t4 Jersiaise, which resulted 
in the important discovery of a tooth of Neanderthal 
man in association with Moustenan implements 

Tbs conference of the Speleological Association 
was declared open m an original and appropriate 
ceremonial by Mr J A Slingsby chairman of the 
Governors of Qiggleswick School At a busmess 
meeting of the Association it was reported that the 
survey of imderground waters in Yorkshire, Derby 
shire and Somersetshire is being oontmued, and that 
considerable progmss had been made m listing the 
oaves of Bntam m which arolueologioal material had 
been found m the past In addition to papers pre 
sented for discussion at sectional meetings, the pro 
oeedings mcluded visits to a number of museums m 


Settle and neighbourhood containing material illus 
trating and recording the results of oave exploration, 
and visits to the oaves themselves, moluding the 
Viotoria and Jubilee oaves, long well known for their 
arohaaologioal importance and Qapmg Qhyll on 
Ingleborough, with its 340 ft shaft, miles of passages 
and huge mam chamber On tho evening of August 1, 
Sir Arthur Smith Woodward addressed the Assooia 
tion on Wild Animals Living with Early Man m 
Britam The Association will meet next year at 
Swansea 

Roman Site m Wiltshire 

An impressive indication of the general diffusion 
of a high degree of refinemint m mode of life m 
Boman Bntam and also of the economic and social 
decadence which accompanied the decay of Boman 
rule IS afforded by the romams of a villa recently 
discovered at Atworth in Wiltshire (The Tvmes, 
August 6) It IS mdeed remarkable that traces of a 
building of such an extent as has boon revealed m 
the excavations of 1937 38 should have evaded 
previous record Its existence was made known only 
through the discovery by a schoolboy in a cornfield 
of a com afterwards identified as of Constantine I 
This lod to an mvestigation which was begun m 
August 1937 and at once revealed courses of masonry, 
m some instances no more than six mches below the 
ploughed surface now known to have been part of 
an L shaped house of oomdor type containing at 
least twenty four rooms or passages a suite of baths, 
four or possibly five hypooaust chambers, a flight of 
SIX stone steps and three rather inferior tesselated 
floors Evidence that either on this site, or m the 
immediate neighbourhood there had stood a building 
of oonsiderable architectural pretensions was found 
m the form of fragments of stone used to support a 
floor m one of the hypocausts, which were well 
worked and showed good mouldings They had once 
formed part of a oomioe or plmth of a building in 
classic style The house was roofed with purplish 
pomted tiles of sandstone from the neighbourhood 
of Bristol Many rooms show evidence of oonflagra 
tion m the form of a black deposit, mostly charcoal, 
above the floor, m which are broken tiles and roof 
nails In places three occupation levels can be seen, 
and sometimes the highest immediately above the 
burnt deposit is a primitive floor of rough flat stone 
or irregiilarly flttod pieces of roof tile Senes of 
bronze corns range from QaUienus (a d 253-298) to 
Valens (a d 364-378) , while the pottery can be 
asonbed to the second, third and fourth centimes 
AD It is thought that the villa may have been 
partially destroyed by fire m the raids of Plots, 
Soots, Franks and Saxons m a d 867, when many 
villas m south and western Bntam were abandoned, 
to be occupied later, when the raiders had been 
driven out, by lower class Bomano Bntons 

Prehistory and the Sahara 

A iiBXTiNa of the International Commission for 
Study of the Prehistory of the Sahara, which was 
initiated by Prof P Bivet, and of tduoh Sir Bobert 
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Mood u president, was held m Paris on June 27-30. 
It was attended by a number of distinguiHhod 
arohsBologiste and others mterested in the problems 
of the Sahara from France, Great Bntain, Egypt, 
Italy, Timis, Morocco and the Sudan Numerous 
unportant communications, illustrated by lantern 
slides and exhibits, wore presented and discussed in 
the sessions of the Commission. For the first time it 
was possible for the quaternary problem in the 
Sidiara to be discussed as a whole, without reference 
to irrelevant political boundaries. Special stress, it 
would appear from a brief report in the Journal dt» 
JMbata of July 4, was laid on the geological and geo- 
graphical unity of the Sahara as a whole from the 
Nile to the Atlantic, m which tho conditions of 
development, of desiccation, and of life are subject 
to the same general laws, notwithstanding certam 
local divergences. Valuable comparisons of observa- 
tions from west, centre and east were made, and 
various conclusions emerged Among these, that 
from the early palseohthio onward it was not possible 
to establish exact correspondence between Africa and 
Europe, and secondly that the succession of the large 
number of rock engravings and pamtings in the 
Stdiara contmued down to modem times The Com- 
mission, it will be seen, has thus made a substantial 
beginning m the important work of synthesis m 
Saharan studies. The results will appear m a volume, 
of which the publication has been guaranteed by Sur 
Robert Mond, who also entertamed the members at 
luncheon at the close of the proceedings. It has boon 
decided that the Commission will meet every fourth 
year, the busmess of the Commission m the mterval 
being conducted by Mr. Harper Kelley at the Mus5e 
de THomme, Pane. 

The Czechoslovak Research Counal 
During the twenty years of the existence of the 
Ceechoslovak Republic, the university authonties 
and scientifio institutions of that country have not 
failed to reahze the importance of research work in 
the natural sciences Among the organizations which 
have fostered academic investigations is the Czecho- 
slovak National Research Ooimcil (Ceekoslovenska 
N&rodnl Rada BadatelskA). This body has just issued 
its fourteenth annual report, in which reference is 
made to the work recently published and still in 
progress. Practically all branches of science are 
represented, and some of the investigations have 
bm commented upon already in Nature. From tho 
report, too, it is learnt that several promment 
Ccechoslovak men of science have been invitod 
abroad to describe their special contnbutions to 
recent advances in the different sciences. On the 
other hand, students from various European and 
American oountnee have spent some tune in the 
laboratories at Prague and Brno, studying technique 
in chemistry (polarographio methods), ardusology 
(excavations in Moravia), biology and physios. Dur- 
ing the year under review the Council, together 
with other bodies, arranged for the International 
Congresf for the History of Soiwioe which 
ooiiuided with celebrations of the hundred and 


fiftieth anniversary of the buth of J, E. PuricynS, 
the physiologist. The report also refers to tho support 
tho National Research Council has given to some 
fifty students (fourteen of whom were thus able to 
go abroad), which has permitted certam mvestiga- 
tions to be undertaken or prolonged. These include 
special geological surveys, archaeological excava- 
tions, a study of certam properties of heavy water, 
work on genetics, the ecology of certam lake flora, 
and biochemical examinations of fungal colonies in 
beech woods. 

The Rhodes Scholarships 
The Rhodes Scholarships statement for 1936-87 
shows a distribution of the 185 scholars (93 from the 
British Empire overseas, 80 from the United States 
and 6 from Germany), as follows . natural soionco 60, 
philosophy, politics and economics (‘Modem Greats’) 
30, law 29, modem history 17, English 14, Litt. 
Hum 10, economics 8, mathematics 6, modem 
languages 3, geography, education and colonial 
service probationers 2 each. Tho particulars given 
of distinctions achieved by former Rhodes scholars 
are mterestmg for the light they throw on the question 
how far the founder’s objects are bemg realized. 
Every one of the fourteen Americans is described as 
holding an important position (such as head of, or 
professor m, a university or college, or member of 
congress) in America, which accords well with the 
woids in Rhodes’s will : “without, T hope, with- 
drawing them or their sympathies from the land of 
their aiioption or birth”. As regards the Bntish 
Empire (the retention of the umty of which was one 
of tho declared objects of the scholarships) note- 
worthy appomtments mentioned are those of 
governor of the Canadian Broadcastmg Company, 
solicitor to the Treasury, Ottawa, chancellor of 
the University of Sydney, director of education, 
Victoria, director of the Institute of Pathology, 
Sydney, and Nuffield professor of surgery, Oxford. 
One of the Germans is professor of economics and 
political science. University of Heidelberg, and 
another president of the Academy of Sciences, 
Mimioh. “The object”, says the will, of the German 
scholarships, "is that an understanding between 
the three Great Powers will render war impossible 
and educational relations make the strongest 
tie”. 

Canadian Research Scholarships 
Forty-nikb scholarships have been awarded for 
1038-39 by the National Reseueh Council of Canada. 
Graduates flrom fourteen Canadian imiversitka have 
been given awards which will enable them to pursue 
post-graduate studies at the followmg universities : 
Dalbousie, Laval, McGill, Montreal, Queen’s, Sas- 
katohewan and Toronto. Four special soholarshipe 
will be tenable m the National Research Labora- 
tories at Ottawa, where the holders, who have 
already gained post-graduate expenenoe in reeeoroh, 
will be given an opportunity to put their talents to 
work on some practical problem such as they may 
expect to meet when they enter oommwoial or 
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mdustnal work For work m the universitiea, the 
BoholarshipB granted include one fellownhip, seventeen 
studentHhips and twenty sovon bursanoa Twenty 
eight of the awards are to be used in flnanoing 
graduate students m chemistry, mcludmg fourteen m 
physical chemistry, six m cellulose resoaroh, four in 
organic chemistry, two m general chemistry, one in 
morganic chemistry and one on a practical chemical 
problem m the National Research Laboratories 
Twelve eandidati s will work m physics, including 
three in the National Research Laboratories Other 
divisions of seionce represented in the awards arc 
biochemistry, 2 , biology, 2 , botany, 1 , entomology, 

1 , genetics, 2 , and matliomatics, 1 

Rockefeller Travelling Fellowships in Mediane 
Thk followmg Rockefeller travelling followships 
m modicme have been awarded by the Medical 
Research touncil for the academic year 1938-39 
B R Romford, assistant physician, Ixindon Hos 
pital , T Uolver, outpatient medical registrar. 
Hospital for Sick Children, Great Ormond Street, 
London , R M Heggic, assistant lecturer in pathology 
and bacteriology, Welsh National School of Medicuie, 
Cardiff , Ian MocKenzie, assistant surgeon, St 
Odes 8 Hospital, London , Dr G G E Smyth, 
Diokinson reaearcli scholar. National Hospital, Queen 
Square, London , Ivor G Williams, senior assistant 
radiotherapist, Moyarstein Institute of Radiotherapy, 
Middlesex Hosjiival All these fellows propose to 
work at centres m the United States, with the 
exception of Dr Smyth, who intends to stiuly m 
Paris Dr Williams will hold his fellowship for six 
months only In addition, tho Rockefeller Founda 
tion has awarded sunilar fellowships, on the recom 
mendation of the Medical Research Council, to 
the following candidates m the special field of 
psychiatry, neurology and related subjects, all of 
whom are from the Maudsley Hospital, London 
T B C Fraser, W W Sorgant, and M J F 
McArdIo 

The World Power Conference 
Wb have received from tho Central Office of the 
World Power Conference, Kmgsway, London, the 
annual report for 1937 Dr William F Durand is 
the president and Sir Harold Hartley is the ohairman 
of the International Executive Council The first 
conference was held in London m 1924, the second 
m Berlm in 1930 and the third m Washington in 1936 
In addition, six other special meetings have been 
held The next meetmg of the council will take 
place m Vienna on August 29, 1938 The total number 
of National Committees of the World Power Con 
fwenoe is now 42, and m addition there are four 
member oountnea with representatives After the 
conference at Vienna this year there will bo a study 
tour of about a week’s duration Tho Central Office 
contmues to oiroulate to the National Conunittees 
and representatives, reports on the work bemg 
earned on by the International Special Committee 
on Radio Interference, under the auspices of the 
International Electrotechnical Commission 


Thh following appomtments of official delegates 
to the sectional meetmg of the World Power Con 
ferenoe to be hold m Vienna on August 26-8eptember 
2, have been made to represent the Government of 
the United Kingdom, Sir Harold Hartley (ohaumon, 
International Executive Council and chairman, 
British National Committee of the World Power 
Conference, and Mr J M Kennedy, deputy chairman. 
Electricity Commission , appointed by the British 
National Committee of tho World Power Conference, 
Sir Archibald Page, chairman, Central Electricity 
Board, and Dr F S Sinaatt, director of fViel research. 
Department of Scientific and Industrial Research 
The total attendance from the United Kingdom will 
oxcee<l eighty, which is a record for any sectional 
meetmg of the World Power Conference hold abroad 

International Management Congress 
Strong British support has b«?en secured for the 
seventh International Management Congress which 
meets in Washington, D C , on September 19-24 
More than ninety delegates fully representative of 
Bntish industry, are attending to support Ijord 
Leverhulme, who is tht president of the International 
Committee An interesting unit of this party consists 
of nine young executives, one of whom is a lady, 
who are being assisted by bursaries paid out of 
tho funds remaining from the sixth Inter- 
national Congress held m 1936 m London This 
party will travel together as a unit \mder the 
leculership of Dr E F Armstrong it is anticipated 
that each will profit from the collective experience 
of the whole Four tours by motor coach have been 
organized, enablmg the delegates to visit a number 
of factories and cities Before the Congress, there 
IB one tour of six days in New England and a second, 
taking five days, to the highly industrialized country 
between New York and Washington After the 
Congress, an eleven day tour goes through the mid- 
West. to Chicago and back to New York via Buffalo 
and Niagara, and there is a final short tour to Boston 
It IS proposed to give some form of written report 
of the visits, which will serve as a permanent record 
Tho tours are likely to be of exceptional educational 
value from the pomt of view of scientific mane^ement 
About 260 papers from some twenty countries have 
been accepted by the Congress Tho papers of each 
teohnioal section have been summanz^ The chair- 
man of the Congress Conned is Mr Wilhs H Booth, 
vice president of the Guaranty Trust Company , that 
of the Co ordinatmg Committee is Mr William L 
Batt, president of S K F Industries , whilst the 
chairman of the Organizmg Committee is Mr Harry A 
Hopf, well known as one of the most active protagon- 
ists of the management movement The delegates 
will be welcomed by Mr Cordell Hull, and there will 
be a formal reception at the White House 

International Scientific Radio Union 
Tra sixth General Assembly of the International 
Scientific Radio Union (Umon Radio Soientiflque 
Internationale) will be held m Italy on September 
4-14 The U R 8 I is one of the constituent bodies 
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■^fEW theories and the results of recent researches neces- 
sltated a thorough revision of this standard text. Every 
chapter has had a general revision, but the most extensive 
changes have been made In connexion with excitation, 
contraction, chemical transmission, structure of membranes, 
the permeability of cells, physiological oxidations, the chemis- 
try of muscle, the vitamins, and the hormones. Entirely new 
sections have been added on the organizers or evocators, 
oxidation-reduction potentials, Llesegang phenomena, and 
the physiological study of temperature characteristics. 

As In the earlier editions, the selection of material is based 
upon a desire to present those aspects of the subject which 
are most useful to the student who takes but one college 
course In physiology 'With this in mind, digestion is studied 
in man rather than In the amoeba : a considerable amount 
of mammalian physiology Is Included ■ and Ulustratlons of 
general physiological principles are chosen, wherever pos- 
sible, from mammalian work 

Since the majority of undergraduates who study general 
physiology are not equipped In physical chemistry and 
biochemistry, the chapters dealing with these two subjects 
have been retained In the revision 
Many new illustrations have been added to the third edition 
of TEXTBOOK OF GENERAL PHYSIOLOGY, and the 
bibliographies have been considerably enlarged. 

A new LABORATORY MANUAL FOR GENERAL PHY- 
SIOLOGY by Professors Mitchell and Taylor Is available 
(price 8 6 net) for use In conjunction with the text. 

Textbook of 

General Physiology 

By PHILIP H. MITCHELL 

Robert P. Brown, Professor of Biology, Brown University 
853 pages, 9x6, 200 Illustrations, Third Edition, 36/- net 
{McGrow Htll Publications in the Zoological Sciences) 

I Chapter Headinge 1 


Rec«pton 

The Orgsnlo Coital 
tlTlng Kstter 


The Penni ability of Hembntnni 
and Uvlng I ell« 

Byntliotlc ProoeaMta In PlauU and 


McGraw-Hill Publishing Co. Ltd 

Aldwych House London, W.C.8 
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NEW AMERICAN BOOKS 



General Psychology 

From the Personalistic Standpoint 
By WILLIAM STERN 
Prefossor of Psychology^ Duke Untverstty, U.S A. 

Translated by H. D. Spoerl, Director, Department of Psychology, American Inter- 
national College. 

Deals with numerous particular facts of human experience by presenting the “psycho- 
logy” of such experience m terms of, and from the point of view of, the inmvidual 
person. zos. net. 

An Introduction to the Social 
Studies 

An Elementary Textbook for Professional and Preparatory Groups 

By JOSEPH K. HART, Ph.D. 

A prclimmary survey of the social world, intended to give assistance to those young 
people who in the mture, as doctors, nurses, lawyers, ministers, teachers, engineers, 
etc., will be “engaged in either strengthemng or weakening the foundations of 
soaety.” 8/. (sd. rut. 

High School Biology 

By R. C. BENEDICT 

Professor of Biology m Brooklyn College 

W. W. KNOX 

Acting Director, Dmsion of Inspection and Examinations in the New York State 
De^tment of Education 
and G. K. STONE 

Instructor in Biology, Jumor-Semor High School, Huksville, Long Island 

“Planned for large groups of Secondary School pupils of ‘averaK ability’, with the 
idea of linking the subject up with daily life.” — Times Educational Supplement. 8s. 6d. 

The Kelley Statistical Tables 

By T. L. KElUBr, Ph.D. 

Professor of Education, Harvard University, U.S.A. 

Carefully prqiared reference tal]4es for those engaged in statistical work in the fields of 
education, psychology, economics, or any of the various sciences. zos. net. 
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UNIPIYOT GALVANOMETERS 

OF GREATLY INCREASED SENSITIVITY 



These well-known galvanometers have been re- 
designed. The new Instruments are as much as 
FOUR TIMES AS SENSITIVE as previously ; the 
resistance and period undamped remain unaltered 
May we send details of this Important development' 
ASK FOR LIST 061-N 
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A Special Exhibit of 
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Phone: GUUlver 4451 (3 lines) 


ADAM HILGER LTD 

98 St. Pancras Way, Camden Road 

LONDON N.W.I 




No 3589, August 13 , 1938 


NATURE 


287 


af the International Council of Scientific Unions, 
mth its secretariat m Brussels ; and it is concerned 
mth the various scientific aspects of radio com- 
munication and radio physics, in many branches of 
irhich mtemational discussion and co-operation is 
tieneficial m stimulating both theoretical and experi- 
mental research At the previous general assembly 
of the U R 8 I held in London in 1934, Prof E V 
A.ppleton was elected president, and he is also chair- 
man of the Bntish National Committee, of winch 
Dr E. H Bayner is secretary Other memls'rs of 
this committee who will bo attending tho forthcoming 
meeting in Italy include Prof 8 Chapman, Mr T K 
Eckersley, Mr E B. Moullm, Mr J A Batchffc, 
Dr. R L Smith-Rose and Mr B A Watson Watt 
It IS anticijiatcd that representatives of some twelve 
or more other nations will also bo in attendance 
The work of the General Assembly is div'idod among 
five commissions dealing respectively with radio 
measurements and standards, the propagation of 
leaves, atmospherics, liaison and radio physics The 
operung mooting will take place on September 4 at 
Venice, where most of the business of the Assembly 
will be carried out durmg the ensumg week The 
Pormal closing meeting takes place in Rome, and 
larious technical visits and other appropriate eii- 
^gements of interest are included m the prognimmc 

Imperial Veterinary Conference 

An Imperial Vetormary Conference will be held at 
the Royal Veterinary College, Camden Town, London, 
NW.l, on August 16-19. The subjects to bo dis- 
lussed will inolude the work of the Imperial Bureau 
if Animal Health, foot-and-mouth disease and 
lertam other virus diseases, .Tohno’s disease, bovme 
mast itis, caseous lymphadenitis of sheep, sheep blow- 
flies, fowl paralysis and chrome bovine haematuria 

Announcements 

Thb Jenner Medal of the Boyol Society of Medicine, 
which IS awarded for distinguished work in epi- 
demiological research or for pro-emmence in the 
prevention and control of epidemic disease, was 
presented to Sir Arthur Newsholrae on July 19. 

The Queen Mary has established a now record for 
the east to west crossing of the Atlantic She berthed 
at New York on August 8, after havmg covered tho 
distance from the Bishop Rook to the Ainbixise 
Channel lightship m 3 days 21 hours 48 mmutes, at 
an average speed of 30 -99 knots 

It is announced by the Berlm corr^pondent of 
The Times that a new height record for a glider was 
set up at Wasserkuppe by Capt. Walther Droohsel 
on August 6, when he ascended to 23,190 ft. The 
machine, a Mmimoa glider, was towed to a height 
of about 8000 ft. and then released. 

Theotjoh the generosity of the late Mr. Herbert 
Harlow of Bradford, the Bradford Technical CoHogc 
*ias been able to establish a Harlow fellowship of the 
I'alue of £260 a year for reeearoh to be earned out 
»t the Teohmoal College. Bradford, in one of the 
branohss of soieooe relatmg to the textile industry 


or the dyeing industry Mr. R. Williamson has been 
appointed to the first fellowship 

An Advisory Committee on Blindness, uicluding 
its prevention and treatment, has recently been 
formed by tho Minister of Health The following 
have been appomted members of the Committee 
Dr P. M Evans (chairman), H R Bickorton, J D. 
Mngor Cardoll, Miss (Sraen Ciacknall, James Ferguson, 
Percy Fleming, N Bishop Harman, Dr. E. K. 
Macdonald, Miss Ida Mann, B Foster Moore, O F. 
Mowatt, Sir John Parsons and A H II. Sinclair 
Tho Committee has been appointotl for a p<>riod of 
three jears Mr H G Benjamin, of the Ministry of 
Health, will be secretary, and Dr A E Hallman, of 
the Ministry of Health, will be medical secretary of 
tho Committee 

Tue following awards for 1938-39 have been made 
by the Salters’ Institute o£ Industrial Chemistry and 
approved by the Couit of tho Salters' Company 
Fellowships liave Ixs'ii renewed m tho cose of Messrs 
A J Shorter (to tho University of Illinois), J L Tuck 
(at the Univi'rsity of Oxford) and to S H Wade (at 
Imperial College, London) Fellowships have been 
awanled to H D Anderson (University of Oxford), 
A Cameron (ImjM-nal College, London), II S Corran 
(University of Cambridge) and B N Haward 
(University of Cambridge) The Salters' Institute 
has also nwartlod fifty grants-m-aid to young men 
emplojfsl 111 chomieal works in or near London to 
assist them in their studies 

The following appointments and promotion have 
been made in tho Colonial Service • H. C. Thorpe to 
Ix' plant breeder, Kenya , M. H C. Glyn, to be 
V etermary officer, Northern RhiMlosia ; W. G G. Pevie, 
to be veterinary officer, Tanganyika Territory ; D. A. 
Fryo, to be assistant analyst, Analyst’s Department, 
Straits Settlements , J. R E. Hindson (agrioultural 
superintendent, Gold Coast), to be agricultural officer, 
Northern Rhodesia ; B M. Nattrass (plant patho- 
logist, Cyprus), to be senior plant pathologist, Kenya ; 
Gimn Lay Teik (assistant analyst), to be chemist. 
Department of Agriculture, Federated Malay States , 
W. Molegode (officer of Class I, Grade I, Agricultural 
Department), to bo agricultural officer (Propaganda), 
Ceylon. 

Db. Wendell Meredith Stanley, of tho Rocke- 
feller Institute, Prmoeton, has been awarded the 
Bosenberger Medal of the University of Chicago in 
recognition of his isolation of crystallmo forms of the 
llltrable viruses. The Bosenberger Medal for dis- 
tinguished achievement m the advancement of 
learning or for notably great service m the pro- 
motion of human welfare has been awarded five times 
previously. 

The first International Congress for Forensic and 
Sooial Medicme will be held at Bonn on September 
22-24 under the presidenoy of Prof Pietrusky, 
director of the Bonn Institute of Forensic Medicine. 
Further information cm be obtained from Prof. 
Schrader, FranEosenweg 1, Halle a.d.S. * 
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Fundamental Physical Concepts 

The flux-outting equations, H' =■ [FJ] ■= «[Fi?l 
and E' -• — [FJB] = — iJL[F£ii, enimoiat^ m my 
article m Nature of February 6, m conjunotion 
with the ionic constitution of matter and the simple 
physical treatment of electric wave propagation, have 
suggested some novel physical concepts which may 
help towards at least a partial reconciliation between 
the classical and modem theories. 

The classical theory was based on macroscopic 
expenments and hence dealt almost exclusively with 
average or resultant forces and fields ; but if an 
attractive force or bond exists between every proton 
and electron, these straight bonds constitute the 
actual lines of force, and our familiar ‘lines of force’ 
are really only imagmary lines which indicate the 
direction of the resultant force and have no physical 
existence An ‘uncharged’ body, that is, one contam- 
mg equal numbers of protons and electrons, oertamly 
produces no external resultant field, but on this view 
It has two similar systems of bonds radiatmg from 
its protons and electrons respectively, so that it should 
be regarded as being surrounded by two equal and 
opposite electric fiel^ , and since an electric current 
consists of a procession or stream of electrons or 
protons or of both travelling m opposite senses, a 
linear current must be surrounded by two opposed 
radial electric fields moving translationally past each 
other. Smoe H = [VJ] ^ jVJ am 9, and = e/r* 
at a distance r from a charge e, H = jev sin O/r* « 
jids sin 0/r', so that these moving electno fields are 
equivalent to a magnetic field emd no vertical concept 
of a magnetic field appears to bo called for. 

The attractive force or tension m the bond between 
a proton and electron of charge ±e respectively is 
of course T » e^jer', and the electrokinetio or 
‘magnetic’ energy of a transversely moving electric 
field shows that the bond has an equivalent moss of 
m =» (IS*/*'’ per unit length. But the velocity of 
propagation of transverse disturbances along a cord 
un^ a tension T and having a mass m per unit 

length 18 F — V^» “o for above values 
of T and m, F should be l/v/sp. This indioateo that 
transverse electno disturbanoes travel along the bonds 
exactly as if these bonds were material fibres or 
contractile tentacular projections from the protons 
and electrons, and enables the field distribution 
round a dipole oscillator to be determined with great 
simplicity. Incidentally, the total mass of the Iwnds 
suiTounihng a srdienosd bharge e of radius r, works 
out to Sir Jooeim Thomson's value of 2ys*ISrt for the 
electromagnetic mass associated with the charge. 

In dieleotno media the bonds between the mole- 
cules are loaded with ions which are also cross- 


placements of the positive and negative ions m 
op|M>site sensee, which are opposed by the mter- and 
mtra-moleoiilar bonds This modifies the velocity 
of propagation and makes it depend^it on the wave- 
length, in accordance with the Drude dispersion 
theory. If the medium moves, its internal bonds 
which correspond to Fresnel’s ‘boimd ether’ move 
with it, while the bonds which connect external 
charges and correspond to his ‘free ether’ do not , 
and this provides a simple explanation of the Fresnel 
drag coefficient 

Although this material bond hypothesis offers no ex- 
plemation of the repulsion between like charges, except 
the pressure which must result from the attractive 
forces. It provides a very simple picture of the pro- 
cesses involved m electric wave propagation which is 
in complete agreement with the Maxwellian theory ; 
and smee the bonds appear to have moss they may 
be slightly curved or deflected by transverse gravita- 
tional as well as by electric fields, which may explain 
the d^ection of light passing near the sun, and gives 
a simple physical mterpretation of the relativistic 
‘curvature of space’. Moreover, although the bonds 
from a single orbital electron must oscillate and 
transmit radiation, those from a close assembly of 
such electrons will evidently mterfere and transmit 
little or no radiation ; while sporadic and more 
widely separated disturbances caused by changes of 
orbit would be transmitted with little interference. 
This conforms, at least quabtatively, with the 
Quantum theory ; and if we assume that the violent 
ejection of electrons is acoompamed by high frequency 
oscillations of their shape and bonds, the Heisenberg 
wave electron and electron diffraction phenomena 
become physically mtelligible. 

One other pomt of funcbunental unportance arises 
from the flux-outting principle. The basio feature 
of wave propagation is that the displacing foroe due 
to acceleration balanoee the elastic controlling force. 
For a stretched cord transmitting a deformation of 
radius B, the displacing foroe is mV‘IB, which we 
can write down directly j but for electoo waves we 
have to derive it by two stages H' =• jtVE and 
E' — —jy.VH’ - cjiF'iC, that is, by reciprocal 
eleotrio and magnetic induction. But Amp^'s 
experiments on the forces on ourrent-cMrying oon- 

duotors gave us/ •• p — — sin 0 for the transverse 
foroe on either of two parallel current dements ids 
and %'ds' separated by a distance r and making on 
angle 0 with r. Hnioe if we have two ohuges 
e and e' moving with vdooity Y tnmsverse to r, 
f — yse’V*lr* -• epF'JPe', since J!? •• — s/cr', without 
any magnetic oonsiderationa. In oonjunotion. with 
the above concept of a magnetic field as a traada- 
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as Bimply a symbol for 47t[FI>] •= [VJ], that mag- 
netism may with advantage be eliminated from all 
fundamental physical discussions, and that it may 
be possible to express the forces associated with 
protons and electrons at rest and in uniform and 
accelerated motion by a single comprehensive formula, 
thus eliminating both the curl- and flux -cutting 
equations Such a change would be a great helii 
towards clanfying fundamental problems, but it will 
take some time to formulate and assimilate, and in 
the meantime the flux-cutting equations and the 
simple physical concepts to which they load should 
greatly facilitate the teachmg and apphcation of the 
Maxwellian theory. 

The Athemeum, C V Drysdale 

Pall Mall, S.W 1. 

July 22 


Radio Fadeouts, Auroras and Magnetic Storms 

From observations made m the South Island of 
Now Zealand we may add to the data already pub- 
lished m Nature on the connexion between the raiho 
fadeouts, auroras and magnetic storms of the two 
periods January 20-22 and January 24-20, 1037 

As reported from Canberra*, the first of these 
periods of activity began with solar activity and 
poor reflection of wireless waves from the ionosphere 
The wireless observations m New Zealand do not 
correspond exactly with those of Canberra On 
beginning observations of the reflection of waves from 
the Ft region at 2100 G Jt.T. on January 20 no reflected 
wave co^d be observed and this fadeout lasted until 
2306 hours, after which time weeds echoes were 
obtained 

Magnetic conditions were moderately stormy 
during January 20 and 21 and an auiura was observed 
over Now Zealand with its maximum phase at 
0946 hours GJM.T., January 21. This faded out at 
1100 hours. The magnetic stormmess oulminatod in 
a major storm beginning at 0240 O.M T., January 22 
and during the entire night an mtense auroral display 
occurred m the southern hemisphere with its maxi- 
mum phase at 1046 G.M T., January 22, when it was 
seen m Canberra 

The mterval from 2100 hours January 20, when the 
radio fadeout was first observed, until 0240 hours 
January 22, when the magnetic storm began, is about 
30 hours. 

The mtense aurora which accompanied the storm 
probably began durmg daylight, smee complex echoes 
from the ionosphere which accompany such activity 
were observed. 

On January 24 the Christchurch observations of 
the radio fadeout corresponded exactly to those made 
at Canberra An mteresting feature of the following 
period not already reported is that a good auroral 
display began m the southern hemisphere about the 
time of commencement of the magnetic storm at 
1160 GJC.T., January 26. Through cloudiness it was 
not seen untd 1316 G.M.T., but from the stage of 
development at ttot time it had probably, started 
earlier. 

, This was in all probabihty the beginning of a 
period of world-wide auroral activity. The southern 
aurora mentioned above was follow^ by the intense 
aurora in tlw northern hemisifliere' from 1800 Q.M.T , 
January 26, until about 0230 G3I.T., January 26. 
Thia in turn was followed by another southern aurora 


observed m the evening from about 0900 h. OJH T., 
January 26 It seems reasonable to assume that an 
intense daylight aurora may have been m progress in the 
southern hemisphere at the same tune as that observed 
in the northern hemisphere, for durmg the whole pieriod 
of ionospheric observations m Christchurch from 2100 
hours, January 26, imtil 0630 hours, January 26, 
no echoes could bo received from the ionosphere. 
The magnetic storm was m progress durmg most 
of this jioriod 

The above auroral observations show that the 
ostunatod tune mterval of 39* hours from the solar 
eruption (at 0250 GMT, January 24) to the com- 
mencoment of tho aurora is too large, but that this 
mterval should bo about the same as that to the 
commencement of the magnetic storm, i o., approxi- 
mately 33 hours 

Ionospheric conditions m Christchurch appear to 
1)0 similar to those observed at Tromse by Appleton* 
durmg a magnetio storm and auroral display. It 
IS found, for example, that ‘no echo’ periods often 
occur in tho morning followmg a mght of magnetio 
and auroral activity The fadeout at 2100 GM.T., 
.Taniiary 20, may be of this typo although no auroral 
or magnetic activity is known to have preceded it. 
Radio fadeouts comcidmg m time with solar eruptions 
are observed as well as the periods of ‘no echo’ 
mentioned above It would appear, therefore, that 
m high latitudes a radio fadeout may be due to ultra- 
violet radiation emitted durmg an eruption or may 
also be due to ionization by tho particle radiation 
causing tho auroras 

F W G Wottb. 

Canterbury University College 

H F Skby 

Magnetio Observatory, 

Christchurch. 

M Gkddks 

Wmton, Southland 

Natoek, 141, 746 (l#i8) 

• Natveb. 141, 232 (1938) 

• F»a Trant Hoy Soe , A, 234 , 191 (1937) 




Further Experiments on Liquid Helium II 
In a previous note*, we reported our investigation 
of the formation of a thin film of liquid helium II 
on the walls of a tube which is m 
contact with it A veiy rough estmi- 
ation of the thickness of the film 
was made from the amount of heat 
necessary for its destruction , it was 
found to be of the order 10** cm. 

The object of the further research 
was a direct determination of the 
thickness of the film 

The appamtus for the measure- 
ments IB shown m the accompanying 
diagram Hero 5 is a cylmder of 
a great ai-ea, on the upper and lower 
port of which are aolde^ two tubes 
4 mm. m diameter. A resutance 
thermometer R, of phosphor bronze 
wire 0 061 mm. thick is wound on 
the ujqper tube ; a heating (xnl Rt 
of oonstantan wire O’l nuta. thick 
IS wound on the lower tube. The 
lower part of the appamtus is 
immersed m liquid helium so that the heating ooil b 
above the level of the liquid. In the prmMice of a 
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film of liquid helium II on tho nurfoce S, the thermo 
metor indicates the temperature of tho liquid 
helium II in the lower part of the apparatus On 
switching on m tho heating coil a current above tho 
critical value*, tho him disrupts and the thermo 
meter registirs a rise of temperature in the upper 
part of the apparatus This rise of temperature 
amounted to about 1° No temperature rise occurred 
at currents below tin critical value 

The procedure is as follows Tho presence of the 
film la asoertainod from tho readings of the thermo 
meter Tho current in the heating coil is then 
switched on whereupon the film is disrupted With 
current on tho droppmg of tho level of helium 
caused by evaporation is observed by means of a 
cathetomoter Aft< r a while the current is switched 
off and, consequently, the lilm is allowed to form 
agam 

The curve of the dropping of the level as a function 
of time IS taken throughout the experiment This 
curve exhibits a broak and a jump at the moment 
the current is switched off From the magnitude of 
this jump, the surface of helium in the Dewar vessel 
and the surface iS one easily finds the thickness of 
the film 

Three experiments were carried out with different 
areas of & namely 700 cm *, 2 800 cm ‘ and 10 cm • 
In the first two cases the jumps were 1 "i x 10 *, 
and 3 5 X 10 • cm respectively as was expected 
no jump occuirod in the thud case Taking into 
account the quantity of helium evaporating diirmg 
the cooling of the apparatus heated by 1“ by the 
heating coil, we find from this data the thickness of 
the film to be 2 to 3 x 10^ cm It should be noted 
that the him is easily destroj od even by faint illumina 
tion Therefore tho experiments were carried out in 
a dark roon> and very faint light was used for 
observing tho level 

Knowing the thickness of the film it is possible 
to draw some conclusions on the thermal conductivity 
and the viscosity of liquid helium II (so far as 
thin films are concerned) 

( 1 ) Our experiments show that the transfer of heat 
even m a thin film is high It is not likely to depend 
on convection, as the film is very thin It may be, 
however that the equalisation of tho temperature 
IB merely due to the presence of the film and permanent 
evaporation of it 

(2) From the recent experiments of J O Daunt 
and K Mendelssohn*, who have determmed the rate 
of transfer of liquid helium II on the surface of a 
solid m contact with it (an experiment analogous to 
that of these authors has been performed by us) one 
can, knowmg the thickness of the film estimate the 
viscosity of liquid helium therein It proves to be 
much higher than the viscosity of liquid helium II, 
mecMured by P Kapitsa* Of course our experiments 
refer to thm films only 

A detailed description of our expenmonts will bo 
published in one of the Russian physical journals 

A K KiKom 
B Q Lasarbw 

Ukramian Phys Tech Institute, 

Khaikow 
June 20 

' Kikoin A K and Lmuw B O Natitu 141 til (IMS) 

* Daunt / 0 niul Kendeliwlia K NATCTS 141 811 (1838) 

' Knpitis P , Natcxx 141, 76 (1838) 


Motion of a Spinning Top 
Ip a gyroscope is made with a heavy frame havmg 
a mass ecjual to or greater them the mass of the disk, 
then when the disk is set m rapid rotation about a 
vertical axis and the frame (provided with a support 
ing pomt) placed upon a smooth surface (Fig lo), 
the friction between the axle and tho frame will soon 
set the frame m rapid rotation In order to produce 
tho proper amount of friction the tightness of the 
axle in the frame is variable by means of an adjustable 
locknut As the frame rotates about the vertical 
axis It will take on a processional rotation because of 
the pull of gravity This procession gradually mcreases 
so that at tho right moment the frame is rotating 
partially about an axis perpendicular to its plane 
This angular velocity tends by centrifugal force to 
throw the frame into a position m which its plane is 
horizontal This change takes place very suddenly 
so that tho top flipping violently from ono axis to 
another at right angles continues to rotate about 
the second axis The initial and final position are 
shown m the photograph 



For best results the top should be rotated at high 
speed with an electric spinner The friction between 
the axle and the frame must be exactly right It is 
better to place the top upon a smooth metal plate, 
since then the frame can take up its rotation quickly 
without loss of energy to the supporting surface 
The top should bo designed to withsttmd high rotation 
speeds It should not be touched after it is spinning 
on the plate since the tipping over is sudden and 
energetic 

B C ConwBU, 

L Fitllmxr 

Defiartment of Physics 
West Virgmia University 
June 21 


The Theory of Nuclear Forces 
According to the theory proposed by Yukawa* 
the neutron proton interaction is due to the exchange 
of a pwrticle having the elementary charge either 
Ax 

positive or negative and a mass m •• — • where 
A and e are Plancks constant and the velocity of light 
and - IS the range of nuolear forces The proper 
descnption of these new particles, which have apm 
equal to one and obey Bose statiatuis, la obtained 
by quantization of the eipiations of Prooa* Xntro 
duoing a complex four vector with oomponeats 
Vi‘ (|i » 1, 2, 3, 4 ) and a eomphx antisymmetnoal 
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world t«isor with components x*" <[x, v =• 1, 2, 3, 4) those 
equations can be written 


dx„ Bx, 

where (j:^) — (r, y, z, rt) are the space-tune co- 
ordinate and X IS the universal constant detenminuig 
the range of the forces Sunilar equations liold for 


the conjugate complex quantities l/s euid X''” 

The charge and current densities connected witli 
the now particles are given by the components of 
the four vector 


- (|x - 1.2,3.4). 


which vanish only if the real and imaginary part of 
the field (juantities have a constant ratio and in 
general represent particles of either positive or 
negative charge 

It has already been pomted out by several authors* 
that It might bo necessary to introduce neutral 
particles also to accoimt for the big forces be- 
tween two neutrons and between two protons, 
and the question has been discussed what kind 
of field equations are suited for the repre- 
sentation of such particles The only simple 
equations, however, which have the right spin 
properties and always give positive values for the 
energy are those of Proca, and it may therefore bo 
of interest to remark that the solutions of (1) where 
the real and imaginary parts are not independent 
of each other and which accordingly give no con 
tribution to the cliarge and current densities in (2) 
will just seem to be suited to represent such holds 

In that case it is, of course, only necessary to 
consider real field quantities V* and yj‘* and the 
representation of the nuclear fields shows, therefore, 
a striking resemblance to the ordmary electromagnetic 
theory from which the equations (1) only differ by 
the terms containing the universal constant x 
Accordingly, the quantization of those equatiom can 
be performed exactly as m quantum electrodynamics, 
that IS, the radiation field can be treated as an 
infinite number of harmonic oscillators or as an 
assembly of quanta As regards energy and momentum 
these quanta will behave like material particles with 

rest-mass m — but, os m the case of photons. 


it IS impossible to define a density m ordinary space 
of the heavy qu6uita, the particle properties of which 
result only from the quantization 
From this pomt of view the field theory based 
on the equations (1) offer possibilities of accounting 
for forces between like and unlike nuclear particles 
of a more general character than hitherto recognized 
These consequences will be discussed m detail m 
collaboration with L. Rosenfeld m a forthcoming 
paper to be published m the ProceedxngB of tiu 
Copenhagen Academy. 

Institute for Theoretical Physios, C. J^eiiBR. 

Copenhagen. July 0. 


Bbsbhii, 1417117 <19M) Pr8hUoli,H 
Prw. Bun. not., 16S, m (loss) 

‘ Frees, J. Pkgt , 7, sas (1836). 
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Spectrum of Rubidium Hydride, RbH 

A BAND spectrum of the many-line typo lias been 
obtained from a discharge through a mixture of 
rubidium vapour and hydrogen The discharge tube 
with a constriction in the positive column which was 
originally designed for the production of the man- 
ganese hyilride sjiectrum' was fmmd to be an mtense 
and economical source , the spectrum has been 
photographed on a 20-ft concave grating sjjectro- 
graph with exposures ranging from 10 to 40 mmutes. 

Till* sjjectriim, which extends from 4800 A to 
(1.5(H) A , is \ory similar to the already known spectra 
of tho diatomic hydrides of the alkali raotals, the 
bands being due to a transition and being 

strongly degraded to tho red, so tliat tho heads ore 
poorly develojxsl and have only been observed for 
some of the strongest bands So far, ninotoon bands 
have been classified, and a preliminary analysis leads 
to the following approximate values of tho molecular 
constants • 

V, - 18012 tm -> Vo = 18673 cm 
(o/ - 248 10," =. 934 

The large difference between &>«' and to<' produces 
some imcortauity m tho assignment of the values of 
v', and the value i given below may have to be raised 
by one or possibly two units Tho vibrational energy 
terms of the upper electronic state, like those for tho 
hydrides of tho other alkali metals, are anomalous 
in having a negative value of u/x/ 

The following are the approximate positions of tho 
heads of the strongost bands, 


(W77 0, 1 

fll7S 1,1 
5S71 i.z 

5694 'tii 
5422 all 

The investigations 
rotational analysis is 
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A O Gaydon. 

R W. B. Pbabsb. 


Imperial College of Science, 
South Kensington, S W 7. 


•Peanw R W B , and Oajdon, A Q , Pm Phut, 8oe , 66, 201 
(I93H1 


Surface Films of Gliadm 

Mitchkli,* has reported that under suitable con- 
ditions proteins can be spread fWim a solution to give 
films the force area curves of which show a sharp 
transition point m the region of 1 -2 dynes/cm., the 
extrapolated areas of the two distinct portions of the 
curve being approximately 0'3 and 0-7 X lO-’gm./sq. 
cm. respectively. The requiremente for such a curve 
seem to be (1) a dilute spreading solution, and (2) 
a time interval of 1-16 hours between spreading and 
measurement. Smoe this is the first ease in which a 
defimte transition point has been observed with 
proteins, we have repeated the measurements using, 
EO far as could be asoertamed, the same conditions 
as Mitchell Dilute solutions of gliadin in 70 per cent 
aqueous alcohol were used for spreading on A^/100 
sidphunc acid or hydrochloric ao|d sulMrates, and 
the time interval ranged from 3 to 1,060 minutes. 

There was no evidence at all of a transition pomt 
in any of the ourvea, and the tune mterval required 
for the film to reach equilibrium was only 0- mmutes. 
If the interval was very large (grMter than 1-2 
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hours) the curves indicated that the extra^lated area 
per molecule was becoming greater. iHirther in- 
vestigation showed, however, that this effect was not 
real and that, in this senes of experiments at least, the 
increase was due, not to a slow spreading of the 
protein, but to the mevitable accidental contamina- 
tion of the surface with time. It is extremely doubtful 
whether a surface can bo kept clean for as long a 
jieriod as 16 hours without taking the most elaborate 
precautions*. 

The results obtamed may be summarized as 
follows : column A gives the time mterval between 
spresKimg and measurement, B the concentration of 
the spieling solution m grams of dried protem per 
100 0 c. of solution and O the extrapolated density 
of tho film m gm. x 10-’ per sq cm 



• trilOO HCI, renuilnder .V/100 H|S0, 

For an mterval of 6-70 nunutee the extrapolated 
density of tho film is fairly constant, tho mean value 
(of experiments 2 to 12) being 1 22 x 10-’ gm./sq. cm. 
with an average deviation of 0'03 x 10**. This 
figure (0 -82 8^. metres per mgm ) compares favourably 
with the value of O-O-l-O sq. metres per mgm. 
obtamed for various proteins on a substrate the pH 
of which IS approximately l-O or is at the isoeleotnc 
pomt of the protem*>*>*, but it is decidedly greater 
than Mitchell’s value, 0- 67-0 ’86 x 10-’ gm. per sq. 
cm. After compression to 18 dynes/cm., the film 
could be expanded and reoompreased to give a curve 
identical with the first compression. That the decrease 
in value of column C after 70 mmutes is not due to a 
slow spreading was shown by correcting the curves 
for accidental contamination, obtained from a blank 
experiment over a similar period of time. Thus 
experiment 17 on correction gives an extrapolated 
density of 1 '26 x 10'*. The oorrection appli^ must 
neoessanly be approximate, and tho agreement with 
the mean value of 1'22 x 10-’ is better than was 
expected ; but there seems little doubt that the real 
cause 18 contamination and not a slow spreading 
phenomenon. 

O. I. JsNKms. 

T. W. J, Tayix)b. 


Dyson Perrins Laboratory, 

University, Oxford. 

July 12. 
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•newsth, J. ckM. PAvf., m. Ml (ins). 
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Duration of Action of Natural and Synthetic 
(Estrogens 

Ix recent oommunicationsb', details have been 
given of the cestrogenio activity of tnphenyl ethylene 
m the mouse, the rabbit, the bitch and the monkey. 

A number of derivatives of tnphenyl ethylene have 
since been investigated for their oestrogenic effect and 
it has boon found that tnphenyl ohlor-ethylene is 
considerably more potent. 

Since a prolonged effect may be a desirable feature 
in the clmioal use of oestrogens, experiments have 
been made to determme the duration of action of a 
number of natural and synthetio cestrogemo sub- 
stances, namely, (1) oietradiol, cestradiol bensoate, 
oistradiol benzoate butyrate and oestradiol dipro- 
pionate ; (2) tnphenyl ethylene, tnpb^yl chlor- 

ethylene ; (3) stilboestrol. 

The cBstradiol benzoate butyrate and dipiopionate 
were supplied by Dr. Mieeoher (of Ciba Ltd ) who 
recently desenb^ their prolong^ effects m rats*. 
Stilboestrol* was supplied by Dr Carr, of B.D H. Ltd. 

The substance* were test^ m mice for tbeir action 
on tho vagina. The changes m the vaginal smear 
were determined m a quantitative manner by a 
method previously dosenbed* The substances were 
given either (o) by subcutaneous mjeotions m oil m 
four doses at 12 hourly mtervala or (6) orally m a 
single dose in oJ. The duration of the effects is shown 
m Tables 1 and 2. 


TiBU I DCBAnOS Ot ACTIOS OT dSTBOOBinC SUBSTAaOM OIVSB 
BT BCBOCTASBOirS IS JICIIOICR. 


Subetance 

Totel dcM 

Total duration 
of effect 
(apjiroxlmate) 

Duration until 
action halved 
(daya) 

(Eatradlol l>entoat« 

&00 

88 

27 

(Eatradlol bonioato 
butyrate 

60 

> 120 

05 

Trlphenyl ethylene 

10,000 

> no 

105 

Trti^henyl rhlor- 

600 

> 130 

123 

Stllbeeatml 

600 

27 

16 


Tabu 2 DuAnoii or Aonos or (uiboobiuo sobstaitci 


ToUl duntlon 
. of effect 

(Approximate) 


DuTAtloQ until 
action halved 
(dayi) 


OEetradlol 

OCatiadlol benioate 
(Eatradlol dl- 
propionate 
(Katradlol benioate 
butirrate 
Trlphenyl ohlor- 
ethjrlene 
SUltXBttlOl 


The results show that, when massive doses are 
compared, tnphenyl ohlor-ethylene given by sub- 
cutaneous injection (Table 1) has, wei^t for wei|^, 
a considerably more prolong^ aotkm than oestradiol 
benzoate, which is the oestn^iai at present in oominon 
olinicaluse. (Betradiol benzoate butyrate has a more 
prolonged action than triphettyl ohm-ethylene. Tto 
duration of action of etulxamol k, m otnnpuiion, 
very short. 

When given orally (Table 2), cestradiol bee a nutia 
prolonged maikm tiian any of its owntMunde tasted. 
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(Estradiol and stilboBstrol act for approximately the 
same tone and their period of action is a little longer 
than t’lat of triphenyl ethylene 

J. M Robson. 
Department of Pharmacology, 

University of Edinburgh. 

A ScHdNUERU 
Hussein Ahmad Fahim 
De^rtment of Chemistry, 

Egyptian University, 

Cairo. 

July 11. 


' Robeon, J M , and Srhdnberg, A , } 

• RobiOD, J M , Proe Sue Exp Biol 

• Mleachcr, K , Schtem Med Weehr , 

• Ilodda, E C , Golberg, L , Lawaon, \ 

141, 247 (1938) 

• Robaon, J M , Quart J Exp Phye 



Inhibiting Effect of Sodium (Thlonde on the 
Oxidation of Ascorbic Acid 

It was recently shown that sodium chlomle (0 1 M) 
at pH 7 0 has an inhibitmg effect on the oxidation of 
ascorbic acid’.*. Kellie and Zilva* showed in one 
experiment that sodium chloride (0 1 JVf) mhibitcd 
the catalytic power of copper at pH 7 0, but Barron 
et ai.* did not succeed in demonstrating the same 
effect at pH 6-0. If it is true that sodium chloride 
has an mhibitmg effect on the oxidation, it may be 
of the greatest domestic importance, for it has 
always been the practice of man to add salt (primitive 
people used sea water) to the water used for cooking 
meat and vegetables. 

ExpenmerUal, Potatoes, cabbage and ox liver 
were cooked m glass -distilled water with and without 
addition of sodium chloride at a concentration of 1 
per cent. Potatoes were cooked 45 mmutes, cabbage 
and ox liver 20 minutes. The foodstuffs woro added 
to the water after boiling had started 10 gm. 
material was cooked with 200 ml. water The food- 
stuffs were ground up with quartz and m 10 per cent 
trichloracetic acid and analysed by the method of 
Emmene and van Eekelen*.* Li the table the 
numbers are the results of double analyses made on 
different materials. They are given as percentages 
of the original content of ascorbic acid m the raw 
substance. 



Thus we find 10-10 per cent more ascorbic acid 
left when vegetables cm cooked m salt solytion than 
m vegetables cooked in distilled water In agreement 
with McHenry and Graham*, we foimd considerably 
more ascorbic acid in cooked than m raw potatoes. 
These autiiors claimed that asoorbic acid in raw 
vegetables were partially fixed os esters which are 
hy drolys ed by oookingr Van Eekelen’ repeated their 
experiments with another technique usmg 3 per cent 
tn<d>l<»aoetio acid for the grinding medium, and 


found that potatoes, in fact, lost ascorbic acid by 
cooking , ho explained the remarkable results of 
McHenry and Graham as hiding duo to action of 
enzymes during the grmding process. In our expieri- 
monts such an action of enzymes is oxohided, since 
we used strong trichloracetic acid as grinding modium 
We know of no otlier observations suggesting that 
ascorbic acid in vegetables is fixed in tho form of 
esters In our opinion, tho phenomenon is easily 
explained by the fact that it is very difficult to 
extract ascorbic acid quantitatively from raw 
vegetables, especially when strong trichloracetic acid 
is used, and the extraction has to be done quickly in 
order to avoid destruction of the ascorbic acid 

The mam purpose with this communication, how- 
ever, IS to point out that vegetables cooked m water 
containing sodium chloride appear to keep their 
ascorbic iwid better than vegetables cooked in dis- 
tillinl water 

A Hoycaabd 

Institute of Physiolog) , H Waaob Rasmussen 
U niv ersily, Oslo 

July 8 \ 

I »ro, dr, L , sod GUnl, M Z phye Chemu, SSS, IS (1934) 1 

Krillr, A E , and Zilva, 8 S , BuwKem J , S9, 1028 (1935) 

> Hamm, K 8 (I , T8i Melo, R H . and klrmperrr, F , J BM Cheif , 
U*. 025 (1935-30) \ 

‘ Emmirto, A , and Bvlcrlcn, M van, BiorUm J , SS, 1153 (1934) 

‘ Emmaric, A , Btochtm J , tS, 208 (1934) 

• McHenry. E W , and Orakam, H L , Niturx, US, 871 (1935) 

' Erkrirn M van, .VatobI, 1M. 144 (1035) 


Regeneration of Root Cuttings as Influenced 
by Plant Hormones 

Root cuttings (thong8)of »eA-\Qa,]e{Cratnbemantima) 
under suitable conditions produce, whichever way up 
they arc inserted in the rooting modium, buds and 
roots at tho morphological apex (proximal end) and 
base (distal end) respectively (Fig C) This phe- 
nomenon of piolarity has been explamed by Went 
and Thinmnn m terms of tho polar transport of 
auxin — ■“polarity can now be exprMsod quantitatively 
as a function of tho transport of a known substance 
in the tissues”* 

Experiments here tended to suggest that tho pro- 
duction of buds and roots is possibly dependent on 
tho local concentration of growth substances within 
tho tissues Thongs 7 cm in length were used. The 
morphological apices were treated for 20 hours with 
a solution of a-naphthalene acetic acid (0*02 per cent) 
After 14 days, roots had been produced both apically 
and basally (Fig A). The len^h of the roots vaned 
from 1 cm. to 6 cm No buds were produced at the 
apex Those observations implied that under normal 
conditions the presence of a relatively high but 
quantitative amount of growth substance determines 
the production of roots. Bud production, on the 
other hand, may be associated with a relatively low 
concentration of growth substance. Proof of this 
would he in the pi^uotion of buds basally as well as 
apically' Thus, assummg the polar transport of auxin 
from all regions to the base, it would be necessary 
to remove this accumulating auxm and therefore 
lower the oonoentration at the base. A possible 
method of achieving this lay m washing the thongs 
in running water for 48 hours, but this produced no 
effect upon the subsequent behavnour of the outtinm. 
A second method which eventually proved succeed 
was to remove approximately a nullimetre of tissue 
fh>m the base and apex of the thongs every five 
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days foe a penod of eight weeks. At the end of this 
time about 26 per cent of the thongs had produced 
buds at both ends (Fig B). Thongs which failed to 
produce buds basally were either stSl produoing roots 
m this region or were merely callused The de- 
capitation treatment was continued on the latter 
material, and after another four weeks most of the 
thongs had produced buds at the base with no 
activity at the apex 

The quiescence of the apex may possibly be attri- 
buted to auxm depletion coupled with carbohydrate 
exhaustion. Removal of buds from the thongs bear- 
ing buds at both ends followed by total immersion 
of the thongs m a 0 02 per cent solution of a-naphtha- 
lene-acotio acid resulted in the production of roots 
over the whole length Roots and buds formed m 
anomalous positions showed normal subsequent 
growth 







From these experiments, it is suggested that what 
ever other substances may be oonoemed m bud and 
root production as propo^ by Went*, not only the 
subs^uent growth but also the mitial differentiation 
of menstematio tissue is determined, at least m part, 
by the local concentration of growth substance 
Further experiments will bo directed to the 
possible production of buds by the application of 
mv-wth substances to tissue whose supply of auxin 
has been artificially depleted and to the estimation 
of auxin concentrations, if any, in the different parts 
of the thong. 

R. H Stouohton. 
W. PlANT. 

Department of Horticulture, 

University of Reading 
July 7. 

• W«nt, F W., and Thlmonn, K. V , "Phytohormonw” (19S8). 

• Went, F W , PUmt Phenol , U <1»S8) 


Nucleic Add Meubolism of the Chromosomes m 
Relation to Gene Reproduction 
A BSiiJiTiON between the nuoleio aoid metabolism 
of the obromoeomee and their reproduction is sug- 
gested by the looalixed appearance of thymonuclmo 
aoid m the ohromoeomee preparatory to their division*. 
The study of the nuoleio aoid metabolism of the 
salivary chromosomes and of the egg cytoplasm m 
certain variegated races of DrosopMta meUmogater 
has now given evidence of a relation between nucleic 
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acid metabohsm and gene reproduction The vanega- 
tion in these races is due to an abnormality of gene 
reproduction, consequent upon chromosome re- 
arrangements* mvolving the ‘heterochromatic’ re- 
gions* Cytologioally, the variegation is correlated 



Fig 1 


A PHOTOOBAPH, TAKBN AT 276 SHOWING A NORMAL. 
A-CHROMOSOMR SYNAPSKD WITH ONE OP THE CHROMO- 
SOMES BESUl-TINO PROM A RECIPROCAL TRANSLOCATION 
BETWEEN THE X- AND THE FOURTH CHROMOSOMES. 

The labels on the bands are those or Bridoes’ 

BBPERENCE SYSTEM POE THE SALTVARy GLAND CHRO- 

MOSOMES (J Hered , 1938) 

Nuoleio sold contents of the labelled bands m I0‘** 
mg : 8Fi normal 8, translocation S3 , SF, normal 
14, translocation 60 , iAi normal 96, transloca- 
tion 94 

with deficiencies m the sahvary gland chromosomes 
for the bands closest to the point of rearrangement, 
and with a darkening of the immediately adjacent 
remaming bands which suggeHts a change in their 
nucleic acid balance*. 



Absorption sfhotbom of the oytoflask of the 

I>ro»oph%la EGG.- 


The nuoleio acid content of the bimds placed close 
to the beteroohromatio regions in such roarrangementa 
and of their normal homologues has been measured 
by a photograiduo method*. An inoreasa oooun, 
which » neatest olose to the hateroohiomatk) regions, 
and less tartber away (Fig, 1). Due to the ooourrenoe 
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of defioiencies of vanoiis sizes (short ones prevailing 
in the presence of an extra Y-ohromosome* *.*, 
longer ones without a Y) it has been possible to 
show that the closer a given band is to the hetero- 
ohromatio region, the greater the augmentation of 
its nuoleio acid content. It seems not imlikely that 
the mcreaee in nucleic acid is an intermediate stage 
between the normal condition and the loss of a band. 



I 


lO.UOU 20,000 du.ooo 40,000 
Volume of oocyte (/w*) 

Fig 3 

COKPABISON OF THK AMOUNT OF SUBSTANOKS AB- 
SORBrNO TrLTBA-VIOMT LIGHT AT 261 Un IN THK 
OOCYTES OF AN XX- AND AN XXY-TEUAhB 
Crosses represent the values from XXY, points those 
from XX ovaries The XX Y values are ronsistently 
higher 

The cytoplasm of the gives further evidence 
of a correlation between nucleic acid metabolism and 
variegation. Its absorption spectrum in the ultra- 
violet (Fig. 2) measured by a photo -eleotrio method* 
shows the presence of a high concentration of sub- 
stances contaming the pyrimidme nng (hence related 
to nuoleio aoid)— ^ situation similar to the lugh con- 
centration of nucleotides reported m marine eggs* 
A comparison of the amounts of such substances m 
the oocytes of XX-females and of XXY-females 
(Fig 3) shows an inorease duo to the presence of the 
extra Y-ohromosome. It is known that the presence 
of an extra Y-chromosome in the mother results m 
the appearance of lees variegation in her progeny’ 
These results show effects of the heteroohromatic 
chromosome regions on the nucleic acid content of 
bands m the some chromosome (m genetioal terms, 
a position effect) , on the nucleic acid content of bands 
in other chromosomes ; and on the amount of sub- 
stances related to nuoleio acid m the egg cytoplasm. 
They suggeet that the apparent genetically mert 
character of these regions is merely the consequence 
of their wpeoialization m performing a function also 
performed by all other genes — ^namely, the synthesis 
of nuoleio add. The relation of these regions to the 
variegation, taken together with the local appearance 
of nucleic acid m the ohromosomee, suggests that the 
synthesu of nuoleio acid is closely oormeoted with 
{|ene reproduction. The structure -forming properties 
of tbymonuoleic add*, and its abihty to form high- 
moleoulor wei^t polymers*, as well as thq oorrespon- 
denoe of its X-ray dif&aotion pattern with that of 
the proteins^*, suggest a basis for this function. 

These oonsiderations have an especial mterest in 
the case of the other self -reproducing molecules — 
the viruses and the bacteriophage— all of which have 
been shown to contain nuoteio add*'>”. Moreover, 
hi the inaotivation of the baoteri^hage by ultra- 
videt light, the curve for the effloienous of the 


different wave-lengths does not agree completely with 
that of the bacteriophage, but does with the nucleic 
acid absorption spectrum It seems honc^ that the 
unuiue structure conditioning activity and self- 
reproduction, possibly by successive polymerization 
and depolymenzation, may depend on the nucleic 
acid portion of the molecule It may be that the 
property of a protein which allows it to reproduce 
itself IS Its ability to synthosizo nucleic acid. 

T Caspbesson 

Department of Ohemihtrj'. Jack Schultz* 
Caroline Institute, 

Stockholm 
May 23 


• Cttnieu 

lie Rockefeller Foundktlon 

on. T , •ilcand Arch rhiitiol . 78, siippl 8 (1938) , also 
ilbihed dklA and metliods 

• Muller, U J , J Oerut , St, 299 (1930) 

• SchulU, J , Pm Nal Arad Srt , SS, 27 (19J6) Morgan, Bridge 

and BOhuJU, Ytartaoi CamrifU Intt , 38, 274 (1934) , 85, 294 
(1930) , and unpnbllahed data 

• Oowcn, J W , and Gay, K M , aensliei, 19, 189 (1934) 

‘ Dulilnin, N P , and Urptner, U A , J da Bud (fiouUn), 8, 146 

• Urathet, J . drcA dt Bud. 44. 619 (1933) , BuU Sot eMm Mol , 

18, 306 (1936) , ArcA da Bwl , 48. 629 (1937) 

’ Nonjdin. N J , Natubk, 188, 819 (1938) 

• Haramaniten. K , Biochem Z , 144, 383 (1924) Hammaraton, K , 

and collaborator*, Aeta Mtd Scond , (8 (1928) 

• Signer. R , Paapersson, T , and Hammanten, B , NaluES, 1*1, 122 

'•Bawden. F 0, Plrie, N W , Bernal, J D . and Fankuchen, I , 
NaTims, 188, 1061 (1936) Stanley, W H , Amor Sat . 110 

(1938) 

" Northrop, J V,J Otn Phytxo ! . 81, No S (1938) 

*• Aatbury, W X , and Bell, Floience, Nators, 141, 747 (1938) 


Effect of Ultracentnfuging on Nebela collaru Leidy 
(pro parte) 

In Nebda cottnna, the cytoplasmic bodies ore the 
glycogen granules, chromidium, mitochondria, one 
to two contractile vacuoles ancl siidanophil fat. 



The aooompanying illustration shows the stratifi- 
cation of the various cytoplasmic components aooord- 
ing to their specific gravity after ultraeentrifugmg. 
Fat (F) and the oontractile vaouolee (when present) 
bemg lightest, occupy the centripetal position. There 
follow m turn a clear cytoplasmic area (C), the mito- 
chondria (Af), numerous food-bodies (FB) and the 
ohromidial substanoe {Chr.) which oontaius the 
nucleus {,N) near its lower hmit. The nuclear con- 
tents have collected towards the heavy side of the 
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o»ll The glycogen gramilee (OQ), -which have been 
diaplaoed from the ohromidiutr, lie above the shell 
plates* (SP), which, as the heaviest component of the 
cell, occupy the extreme centrifugal position 

It IS mtereetmg to note (particularly m this case 
where a ohromidium is present) that no homologue 
of the Qolgi apparatus appears to exist m N coUarta 
and that the contractile vacuoles do not blacken 
with osraio acid oven after prolonged periods 

Singh*, working on Amceba proteua Y found no 
homologue of the Qolgi apparatus and also that the 
contractile vacuole did not blacken even after pro 
longed treatment with osmic acid 

B B MaoKinlay (Mrs A Lamont) 
Department of Zoology, 

Trinity College, 

Dublui 
Tune 10 

‘MAoKInlay Rose B 7 Roy Viero Soc M S07 32S (1930) 
•Singh B N Natdbk in n7S (1937) 


Eocene Beds in WazinsUn 

I 8EB that Dr Hmon* now aoce]^ the fact that 
Banikot bods exist m Waainston ^e evidence for 
this IS, mdeed, overwhelming, as I have pomted out 
elsewhere* He says, however, that Dr Ooulson could 
not state whether the Khirthar overlaps on the 
Banikot to the north of Kotkai, so perhaps I may 
be allowed to quote my own observations 

Middle Khirthar (Lutetian) beds to the north, m 
Wazinstan imqueetionably overlap on the Banikot 
(Paloocene) , all intermediate elements, moludmg the 
Lower Khirthar, being locally absent 

L M Davies 

8 Garscube Terrace, 

Edinburgh 12 
June 22 

RMonO OmX 5un> Ind 78 83 (Marcl 1988) 

'CRSS Sm £MoJ Francf fiwc 2 22 23 (Jan 1988) 


Points from Foregoing Letters 


Db C V Dbybdalb outlines some novel views 
on the nature of electrical fields of force m con 
nexion with the flux cutting equations, which he 
advocates m order to facilitate the teaching of 
Maxwellian theory He considers that an unchi^ed 
body 18 surrounded by two equal and opposite 
electnc fields, and that a Imear current must bo 
surrounded by two opposed electric fields moving 
translational ly past each other, and being thus 
eqmvalent to a magnetic field This picture is 
further elaborated to account for Drude s dispersion 
theory, Fresnel s drag ooeflloient and the electro 
magnetic wave propagation 

From observations made in the South Island of 
New Zealand on radio fadeouts, auroras and magnetic 
storms which occurred on January 20-22 and 24-26, 
Prof F W O White, H F Skey and M Oeddes con 
dude that m higher latitudes a radio fadeout may 
be due to ultra violet radiation emitted during an 
eruption, or may be due to ionization by the particle 
radiation causing the auroras They estimate the tune 
mterval from the solar eruption to the cominencement 
of the aurora to be about 33 hours 

By means of an arrangement which allows the 
formation and the destruction of a thm liquid film 
of helium II upon a surface of known area, and allows 
the measurement of the amount of helium taking 
place m this process, A K Kikoin and B Q Loaarew 
find the density of the helium film <to be 2 to 3 X 
10-* cm The -viscosity of the film is much higher 
than that determined by E^pitza for liqmd helium II 
m bulk The heat transfer m the film is high, but 
may d^iend upon surface evaporation 

Dr 0 Mailer suggests that the part of the nuclear 
forces which cannot be accounted for by the idea of 
the heavy deotron can be derived from the supple 
mentary assumption of a heavy neutral particle with 
properties very similar to those of the photon 
A G Oaydon and Dr R W B Fearse give the 
approximate positions of the heads of the strongest 
bands m the spectrum of BbH, obtamed by means 
of an electric disoharm through a mixture of nibi 
dium vapour and hydurogen, and they calculate the 
approximate values of its molecular constants 


A table showmg the change with time m the 
extent of surface films of the protem gliadin is given 
by G I Jenkins and T W J Taylor The authors 
calculate the average density during the first 70 
mmutes to be 1 22 x 10"’ per gm /sq cm This value 
decreases with tune o-wmg to oontammation of the 
film with surface active unpunties The expen 
ments do not confirm Mitchell’s eharp transition 
pomt m the region of 1 to 2 dynes/cm per cm 

Tables giving the duration of the cestrogenio 
efleots of several oestradiol and tnphonyl ethylene 
corapoimds, administered orally or by subcutaneous 
injections, are submitted by Dr J M Kobeon, A 
Sohflnberg and H Ahmad Fahim Tnphenyl ohlor 
ethylene given subcutaneously has a more prolonged 
action than oestradiol benzoate 

Peeled potatoes and cabbages cooked m water 
contammg 1 per cent of common salt appear to 
retain their eiscorbio acid (vitcunin C) better than 
vegetables cooked without salt, according to expen- 
raents by A Heygaard and H Waage Rasmussen 
Sodium chloride is known to inhibit the oxidation 
of ascorbic acid 

Treatment of root cuttings of sea kale for twenty 
hours with a solution of oc naphthalene acetic acid 
leads to the formation of roots both apioally and 
basally, while the removal of about 1 mm of tissue 
from base and apex every five days for eight weeks 
produces buds at both ends This, Prof B H 
Stoughton and W Plant point out, indicates that 
the mitial differentiation of menstematio tissue is 
determined at least in part by the local concentration 
of growth substances 

Differenoes from the normal values m the nucleio 
acid content of the salivary gland chromosomes m 
races of Droaophila mdanogaater exhibiting variega 
tion have been demonstrate by Prof T Caspersson 
and Dr J Schultz by optical methods Takw together 
with other data on viruses mid chromosomes, the 
present results suggest the possibihty that nuoleio acid 
synthesis is oharaotenstio of self-repreaoing molecules 

Lieut Colonel L M Davies states that Middle 
Khirthar (Lutetian) beds unoonforma^ suooMd 
Banikot (Paloocene) ones m northern Wuinstan. 
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Research Items 


Physical Fitness 

In a paper contributed to the recent British 
Medical Ass^iation meeting, Prof. £. P Cathoart of 
Glasgow discussed the various factors that go to 
form the bcMis of physical fitness (Brit Med J , 
August 6, p. 273). We require to keep a broad and 
open mind on the problem of how b^t to achieve 
fitness — just as there is no one cause of unfitness, so 
there is no one solution. It will not bo eiohieved 
merely by satisfaction of the needs of the body, for 
malnutrition of the spirit is quite as common os 
malnutrition of the body, and the one reacts upon 
the other. Disoiplme is essential for right living, and 
right living means health. As regards actual factors, 
muscular activity in the form of physical trainmg is 
necessary, but must be of the right kind, and posture 
and carnage are important ; but these vary to some 
extent for the two sexes and for different indi- 
viduals. The dietary aspect was briefly con- 
sidered. There is evidence that meat is not essential, 
and perfect fitness may be acquired on a diet of 
brown bread, milk, butter, cheese, fresh fruit and 
salad, provided it is adequate. For heavy work, fat 
appears to be an important source of energy Sugar 
and carbohydrates are known to be important 
souroes of energy ; but apparently are not imme- 
diately available, but have first to bo converted into 
glycogen, so that Krogh et al. suggest that m sporting 
events the athlete should have two days’ rest before 
the contest to secure a complete fillmg up of the 
glycogen stores of the body. 

South American Head Hunters 
Thb Jivoro Indians of eastern Ecuador have long 
been notorious for their custom of preparing shrunken 
heads as trophies of their enemies killed in battle 
Much inaccurate information has been recorded con- 
cemmg them, and their method of preparing the 
shrunken heads has been shrouded m much un- 
necessary mystery. The literature relating to then: 
culture, including early Spanish records hitherto 
somewhat neglected, has bwn analysed and sifted 
by Dr W, M. Stirling, and supplemented by ethno- 
graphical material obtamed m the field m 1930-31 
{SmUhaonian Institution Bidl , 117; 1038) The 
Jivaro, who live scatterod over an area of approxi- 
mately 26,000 sq. miles, are everywhere of similar 
appearance ph^ioally, speak a single language, and 
tlieir ouotoms, beliefs, and material culture are closely 
mtorrelated. They live m small independent groups, 
for the moat part on the head waters of tributary 
streams of the rivers ruiming through their territory. 
The groups ore constantly at war with one another 
Their mtelligenoe, fine physique and independent air 
oreatea a favourable impression on the visitor. In 
the study of supernatural bdiefh, war customs, and 
head-hunting, it is demonstrable that tl^ir practice, 
in common with other cultural traits, is nbt peculiar 
to thnn, but was formerly t3rpioal over a wide area 
m the northern Auidss. Amiarently the blow-gun 
IS a post-Oohiml^ hltroduotioa. The high civiliza- 
tion of the Andes at the beginning of the sixteenth 
oentury dififored ftom the rather primitive culture of 
the Jivaroe mainW in superfloial aipeota. A study 
oftheJivasoatOKUyand of the ancient tnbee of the 


western Andes, as viewed m historical pierspieotive, 
seems to mdicate that they merely represent different 
degrees of development from a common cultural 
background. As regards head trophies, a number of 
actual examples have boon recovered from graves of 
the ancient culture in the Nasca region These were 
not shrunken, though there is evidence that the 
people preparmg them liad either made shrunken 
heads themselves or had been m contact with a 
people who followed that practice. They still 
skewered or sewed the lips, though this process was 
not necessary m mummification 

Chinook Culture 

The Lower Chinook have been assumed since the 
last decade of the nmoieonth oentury to be extmet 
One member of this poopie furnished Dr. Boas with 
information m 1890-91 In 1930 Mr Verne F Ray 
was informed of the survival of two other members, 
both women of considerable age The material 
obtamed from them by Mr Kay in two expeditions 
to the Willapa Bay region and the lower Columbia 
River have boon embodied m a senes of ethnographic 
notes {Untv Washington Pub tn Anthrop , 2 , 2; 
1938) The name Chinook is derived from a Salishan 
term of the Chehalis dialect, and although the 
Chinook themselves have no designation for a larger 
political imit than a village, there is reason to believe 
that the people of the villages north of the Columbia 
River did use the term m self-reference, even before 
the appoaranoe of the whites The Chinook in the 
early nineteenth oentury occupied both sides of the 
river for a distance of fifty miles from the mouth 
Tho term Lower Chinook is here used to designate 
the people of Willapa Bay and the lower nver. The 
population in 1806 was estimated at 1,100. After the 
smallpox epideinio of 1863 it numbered one Inmdred. 
Tho Chinook lived m villages, each of wluoh was 
autonomous under a chief The people were divided 
mto upper class and lower class, with a class of 
mteiTOodiates, composed of wealthier members 
originating from the lower class, and the less energetic 
and imambitious, or remoter relatives, of the upper 
class. Class feeling was strong. There was a slave 
population, which relieved the housewife from the 
more onerous duties of domestio life. Most of the 
slaves wore obtained by purchase from surrounding 
peoples The habitat was dominated by the two great 
connecting bodies of water, Willapa Bay and the 
Columbia River On these most villages were situated 
and most travelling was done. The region belongs 
to the Humid Transition plant life area, and was well 
supplied with trees, vegetation and animal life. It 
18 probable that few areas of the world could have 
provided a more desirable habitat than that oooupied 
by the Chmook. 

Hydrodutyon in South Africa 

Auioiaoists will be glad that Miss Pooook is 
following her treatise on Votvox by studies of other 
algiB of the South Afnoan vleis. She has ik>w given 
a desoriptioa of first-hand observations of two apeoiw 
of ffydrodtcti/on (Trans. Boy. Soe. South Afi-ioa, 24 , 
Port 3 I 1937). Mort of the is eonoeraed with 
H. patsnas/orms, sp. nor., a apeoies fti^rmariy rafieiTed 
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to H. nttculadm or H, tndwwm, but now separated 
on account of the saucer shspe of the nets and the 
smaller number of component ooenooytes ; in this 
connexion. Miss Pooook {Mmts out that these might be 
features of a permanent youth form of H rttunuatwn, 
and m this case the South African plcmt may be only 
a form of the latter species associated with the absence 
of asexual reproduction under the local conditions. 
The photographs and description of the germinating 
polyhedra are very clear, and it is of interest that the 
an^lar thickenings of the wall are absorbed into the 
membrane during expansion. The whole process of 
zoospore and net formation was observed to take 
place rapidly durmg the first five hours following 
midnight The processes of gamete formation and 
copulation were observed and the author emphasizes 
the enormous number of gametes produced. The 
gametes come into contact laterally and fuse whilst 
still actively motile, forming bi-oiliato zygospores, 
which also reraam active for some time In H 
afrtcanum asexual reproduction has not been seen, 
but reproduction by gametes is similar to that 
described for H. patenaeforme. The separated 
coenocytes, commonly occurring in the later stages 
of the alga, appear to have no reproductive fimction. 

Poultry and Poultry Manure 

Thk maintenance of grassland for poultry and the 
value, storage and utilization of poultry manure is 
the subject of an mterestmg bulletin by A. W Ling 
and W. B. Muir (Bull 20, Dept, of Agno and Hort., 
Univ. of Bristol). Although it is only within recent 
years that attention has been paid m Great Britaui to 
grassland m relation to poultry, the unprovement that 
can be brought about on poor pasture by a foldmg 
system is now well known, it being possible to con- 
vert old down-land into a second -^ade cow pasture 
in twelve months The method as practised on the 
drier calcareous soils of the West Country consists 
of a number of fold units, eSMih contauung twenty-five 
adult birds, the folds being moved daily so that a 
single unit covers one acre each year By this system 
the leuid is not fouled, the droppmgs are deposited 
evenly without loss of soluble constituents and 
the land is subjeoted to mtense mechanical 
treatment. As regeurds the effect of the grass on the 
poultry, the birds are kept clean and provided with 
green vegetable matter and protem, but it is essential 
that the herbage be kept short, by other stock or the 
mower if necessary, for tufted, rank grass has but 
little feeding vahie and is refused by the birds. 
Frequent liming of land folded to poultry is essential, 
both to oorreot soil acidity and to counteract the 
excessive mtrogenous depoeits, ground burnt lime at 
the rate of 1-2 tons per acre per annum being an 
average dressing Moreover, lime m this form will 
act as a useful dismfectant. Potash as kainit (3 owt. 
per acre everv fourth year) is also recommended, as 
mtensive poultry penning upsets the balance between 
phosphate and potash m the soil. The buUetm 
concludes with praotioal advice, derived from care- 
fully conducted experiments os to the best utilization 
of poultry manure. 

Pulp Materials 

A BBvrBW of the pulp and paper resources of the 
Empire (BuU. Imp. Inti., 36, No. 2) directs attention 
to the general question of raw motenak for the 
paper and allied industnee that depend on timber. 
The outlook stresses the importaooe o( research on 


new matenais. The world consumption of pvilp is 
rapidly growing. It is required not only for paper 
and vanouB kinds of boards but also for rayon, 
‘Cellophane’, plastics and lacquers There are, how- 
ever, indications that the demand for lumber os 
apart from pulp is slightly dimuiishing and so 
affording some relief on forest resources In Europe, 
tho Scandmavian countries can hold their own by 
wise afforestation, but cannot materially morease 
their output of pulp The U.S.S.B. has Vast untapped 
forests, but her own demands grow as transport 
improves end Russia is not likely to expand greatly 
her export. The Canadian forests will be fully taxed 
to meet tho growing requirements of American 
newsprmt. Newfoundland is increasuig her export, 
but on the whole it is clear that the Empire in par- 
ticular and the world m general urgently requuee 
new pulp resources Attention is directed to the 
possibilities . bamboos and other grasses, waste 
materials such aa sisal waste, cotton stalks, rice 
straw, etc , and various tropical timbers. Any 
potential material must be available in large quan- 
tities, at low cost in a reasonably accessible area. 

Advance and Retreat of Glaciers 

Thb complicated relations between climate and the 
advance and recession of glaciers have recently been 
discussed by Prof H W. Ahlmaim and Mr S. 
Thorarmsson m an article on the Vatnajflkull Glacier 
(Oeog, Rev , July) It is generally accepted that a 
maritime, in contrast to a oontinental, climate is 
favourable to glaciation but, the writers point out, 
there is a limit to the extent that mantune conditions 
favour glaciation That limit is reached when the 
influx of humid and mild air compensates morecMing 
aooumulation by extending the ablation period. 
Unless a temperature reduction ensues, the glaciers 
will begm to waste It is thus obvious that m (Mering 
altitudes of mountain regions various glaciers react 
differently to minor climatological changes : some 
recode while others advance. In regions with a 
oontinental climate a reduction of temperature is 
probably accompanied by a dimmution of precipita- 
tion and so by a recession of glaciers, which, however, 
may leave room for the mvasion of glaciers from 
adjacent regions where precipitation is more active 
and where the reduction of temperature, by checking 
ablation, has allowed the glaciers to grow. Another 
factor of importance is the thioknees of the glacier. 
D^lociation decreases thickness and, in tune, causes 
rapid marginal recession. The land thus laid bare 
of loe reacts on the local climate and a change ensues 
apart from any general olimatio ohsuige. Conversely 
the spread of glaciation may m tune ohedk the 
advance of humid wmds and so put a stop to the 
advance and even promote the recession of the ice. 

Soil Erosion in East Africa and Australia 
Taa problems of soil erosion m Tanganyika have 
recently been discussed at length by the direotor of 
amnoulture (Tanganyika Territory, 1637 i Report by 
H.M. Government to the Council of the League of 
Nations. H.M. Stationery Oflhoe. 4«.). WhUe not 
denying that soil erosion m owtain areas is a serious 
menooe, the direotor points out that the greater part 
of the territory is not seriously mmaoed by this 
threat, since the cultivated soil area is onfy abput one 
thirtieth of the whole, and he osculates that, taUng 
all causes into account, not more than one tenth is 
reaiiy m danger. Ovwstookiiig of grazing land is 
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one Bouroe of this danger, but from the native pomt 
of view is frequently a neoesaary evil. Land with 
peraietent vegetation favours ticks, fhes and worms 
which harm livestock. Overstocking promotes 
anity which reduces the incidence of parasitic 
disease, and thus is favoured by native stockowners 
even at the risk of occasional losses from starvation 
It is admitted, however, that something might and 
ought to be done to prevent or at least discourage 
overstocking. It is notod also that the tsotse-fly, by 
infesting grazing lands, may cause overstocking of 
other lan£, while m some cases it decreases stock to 
the extent of promotmg the spread of vegetation and 
so checks soil erosion While various methoils of 
fightmg sod erosion are advocated, most stress is laid 
on educative and legislative measures to govern all 
cultivation. The subject of soil erosion in general 
and Its cure is also discussed at length, especially m 
reference to Australia, by Prof Macdonald Holmes 
in “The Meanmg of Soil Erosion” (University of Sydney 
Publications in Geography No 1 Price 2s 6d ). 

Earthquakes and the Surface Structure of the Earth 

Katsutada Sezawa has recently published a paper 
on the amplitudes of Rayleigh waves with dis- 
continuities in their dispersion curves (Bull Earth- 
quake Res. Inst , Tokyo Imperial University, 16, 
Pt. 1 ; March 1938) In this, he follows up an earlier 
investigation by himself and Kiyoshi Kanai m which 
they obtain formulsa exhibitmg tho relation between 
the thickness of a surface layer and the amplitudes 
of dispersive Rayleigh waves, by calculatuig tables 
to show that the dhiMontmuity in these dispersion 
curves does probably exist. The particular case 
considered is one m which a stratum hew beneath it 
material which is considerably stifTer, and tlie results 
therefore apply to waves transmitted along a surface 
stratum up to a few hundred metres thick In such 
a oetse the ratio of wave length to thickness of the 
layer is large, emd the surface displacement is mainly 
honzontal when the usual Rayleigh waves are con- 
sidered. If, however, an earlier phase of the waves the 
equation of which is obtamed by the authors is con- 
sidered, then a transmission of bodily waves of large 
vertical displacement should be expected. A similar, 
though probably more general mvestigation has been 
carried out by Stoneley -Rayleigh waves m a hetero- 
geneous medium (Mon. Not. Soy Attro. Soc., Geophys. 
Supp , 8, No. 6 j May 1934) This work is more 
general in its appUoabihty to the actual conditions 
existing on the earth. It can be applied to a hetero- 
geneous layer resting on a homogeneous substratum, 
or to conditions in which the rigidity of the strata vary 
linearly with distance from the plane of junction. 

Petroleum Fuels m Gj«ada 

A lUBTUKB bulletm (No. 786) has now been issued 
Iw the Canadian Department of Mines giving statistics 
of petroleum ibels dehvered for oonsumption m 
Canada during the year 1936. These statistics are 
direotly oomparable with those issued by the same 
Il^wtment for the years 1933, 1934 an^ 1938 (Nos. 
772 and 780). In 1936, 1,218 million Impedal g^ona 
of petroleum products were delivered in Canada for 
fud, the total being made up of 666 million galtons 
of Aiel oil, 84 million gallons of kerosene and 624 
millioa gallmu of gasolene. In addition, more than 
46 thoasnd short tons of petroleum coke were 
deliveNd tha lama puipoea. More than 89 pw 
oeot of feel oil (as oompa^ with 86 iptx o«it in 


1936) was processed m Canadian refinenes, the 
romamder consisting of imported fuel oil. Of this, 
more than 22 per cent was used for domestio heating, 
28 per cent for industrial heatmg and power, 6 per 
cent for tractor fuel ami 44 pier cent for rail and water 
transportations Kerosene delivenes m 1936 again 
represented only one thurty-third of tho aggregate 
of all petroleum fuels. In fact, more than IJ million 
gallons loss kerosene were delivered than m 1935 
67 per cent of tho total was used for domestic heating, 
cooking and lighting, 30 per cent for tractor fuel and 
3 per cent for miscellaneous usee The sales of gasolene 
in 1636 showed an morease of nearly 60^ million 
Imperial gallons as compared with 1935. 

Detection of Hydrogen Cyanide 
Leaixet No 2 of “Methods for the Deteotion of 
Toxio Gasos in Industry” (Department of Soientifio 
and Industrial Research, price 6s. 6d net) deals with 
hydrogen cyanide. Leaflet No. 1 (pneo 3s 6d ) dealt 
with hydrogen sulphide The leaflet No 2 describes a 
method of deteotion of hydrogen cyanide which con- 
sists in drawing air by means of a hand-pump through 
a test-paper impregnated with Congo red -silver nitrate 
or benzidine-oopper-acetate, which are capable of de- 
tecting concentrations down to 1 part m 100,000 by 
the production of characteristic stains, specimens of 
which are mohidod on a card with the leaflet. 


Thermsl and Photochemical DecomposiUon of Mercury 
Dimethyl 


Recent papers from Prof H 8 Taylor’s laboratory 
at Princeton on exchange reactions involving the 
simpler saturated hydrocarbons have indicated the 
importance of the reaction CH, -f H| -* CH4 -1- H as 
an mterraediate process. In older to obtam informa- 
tion regarding the energetics of this reaction the 
thermal and photochemical decompositions of mercury 
dimethyl [Hg(CH,),] have been studied by J. P. 
Cunningham and Prof. H 8 Taylor (J. Chem. Phya 
6, 359 , 1938) The thermal decomposition does not 
proceed at measurable speed below 290°. Above this 
temperature Hg(CH,), alone yields a complex mixture 
of methane, ethane and a carbonaceous deposit, 
most probably a polymer of CH|. Addition of hydro- 
gen accelerates the decomposition but now the 
products consist almost solely of methane and there 
IS no carbonaceous deposit Photoohemical decom- 
position, from 60° to 3(W°, m the absence of hydrogem, 
gives prootioally nothing but ethane below 200° 
but, m the presence of hydrogen, methane is formed 
at all temperatures and the higher the temperature 
the greater the amoimt of methane formed. 
The processes involved ore the photo-deoomposi- 
tion of the dimethyl to give firee methyl radicals 
[Hg(CH,), 2CH, -f Hg] which combme to give 
ethane [2CH, -» C,H«). The methane formed 
18 accounted for, in the presence of hydro- 
gen, by the reactions OH, -f- H, -► CH, 4- H ; and 
H -f Hg(CH,), - Hg -I- CH* CH, and, m the 
absence of hydrogen, by 


CH, + Hg(CH,), - CH* -t- CH,HgCH, 

CH.HgCH,'^^ 

^ NcH.-1-Hg-t-CH, 

CH, -f OH, -♦ CH, -f- CH*. 


The influenoes of temperatuie, pressure, and sur- 
face on the nature and amounts of products have 
been noted. The aotivatkm energy of the reaction 
OH, -f H, -*• CH, -f H 18 9 d; 2 kgm.-ctd. 
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Royal Society of Canada 


Ottawa 

T he annual mooting of the Royal Society of 
Canada was held m Ottawa on May 24-27, 
under the presidency of Prof A G. Huntsman of 
the University of Toronto Twelve new fellows were 
elected m the scientific sections, and Dr Victor 
Monn of Montreal was elected president for 1938-39 
Dr Huntsman’s presidential ^dress, “The Problem 
of Life’’, considered the life-history of the salmon, 
followmg which it discussed philosophically the rela- 
tion between the physical universe and menial 
processes 

Mathematics, Chemistry and Physics 

The meetings of Section HI (Mathematical, 
Chemical and Physical Sciences) wore held under the 
presidency of Prof R. H. Clark, who gave the 
presidential address to the Section on enzyme 
activators, m which he pointed out evidence suggest- 
ing that the action of such chomioal materials as 
hormones, vitamms and bios manifests itself through 
the oetivation of some enzyme or bacteria In all, 
nmety-nmo papers were presented of which about 
half were given by title only. Among the papers 
read by the fellows, mention may be made of that 
by Prof 8 Beatty “On the Cycles of an Algebraic 
Equation /(*) => 0 Relative to Infinity” and “The 
Stability of Plane PoiseuiUe Motion” by Prof J. L. 
Synge. Prof. R. L. Jeffrey indicated in a paper on 
“Integration m Abstract Space” the essential differ- 
ence between the theories of Boohner and Birkoff. 
A paper of some practical importance m determining 
the lateral support of towers supported by guy wires 
was read by Prof I. W. Campbell. Mr. R Meldrum 
Stewart gave an interesting account of the new time 
signal olock which has been installed at the Dommion 
Observatory which embodies the two special features 
of possessing robust electrical contacts and an 
arrajigemont for synchronization directly from a 
precision sidereal olock. A discussion of the results 
of observations made at Ottawa on the redward 
shift of spectral linos near the solar limit was presented 
by Dr. R E. DeLury. 

Among the ^pers read m the chemical section 
by Dr. E. W. K. Steaoie, mention may be made of 
one “On the Mercury Photosensitized Decomposition 
of Ethane” m collaboration with N. W. F. Phillips 
m which the reaction was traced by separate steps 
from C|H( to 0|H|. A series of nine papers were 
present^ by Prof. 0. Maass and his associates dealing 
with viscosity measurements, rates of reaction, 
speoiflo heat and density measurements of vanous 
gates and liquids in the cntioal temperature and 
oritioal pressure region. Prof. W. Lash Miller gave 
fbrther results of experiments on Wilders’ bios. Dr. 
W. H. Barnes in collaboration with H. B. Yuen 
preaented a translation of an interesting Chinese paper 
on the Chinese alohemist T’ao, the reoluse, 

Amoma the papers doling with phyeioal topics, 
Prof. J . S. Vottec and Dr. A. Vibert Douglas presmted 
the results of an investigation on the an^ysia of tte 
Stark effect in hdhim in type B stars in which 
it was shown that the absorption which occurs 


Meeting 

between the known d and f lines could not be ex- 
plained on the basis of laboratory experiments, 
Doppler effect, relative mtensity changes m absorp- 
tion as compared with emission, or collisional damp 
mg Prof J. A Gray gave the analysis of the gamma 
rays of radium D and radium E m which ho showed 
that Ra E omits no primary y-rays but 1 3 per cent ' 
of the dismtegratmg atoms emit a secondary y-i&y ; 
which vanes m energy from a few thousand volts to a 
million volts. Prof. J Satterly gave the results of 
further mvostigations of the molmed water jet which 
definitely disprove Levi-Civita’s original theory. 

Among the papers commiinioated by Prof. E. F 
Burton sjiecial interest was shown in a paper on the 
measurement of the velocity of sound in liquid 
holiiun at ultra-sonic frequency at temperatures 
ranging from 4 •2° to l-I'K. The velocity varied 
from 180 to 230 m /sec. over this range. In another 
paper, by H E. Johns and J. O Wilhelm, the 
refractive index of liquid helium I at 4-2‘’K. with 
X5461 was found to be 1-0206 ±0-0012 and foi 
He I at 2 26° K , 1 0269 ± 0-0004. Prof. A L 
Clark and L Katz desenbod a method of measurmg 
the specific boats of gases by a modified form of the 
Assnumn method Prof J K. Robertson and B. H 
Hay gave the results of experimente on the removal 
of wall deposits from tubes carrying high-frequency 
discharges and Dr. E A. Hodgson indicated evidence 
of the variation in the thickness of the earth’s crust 
from a study of earthquake records. Prof. L. Gil- 
christ and associates presented papers on applied 
geophysics, m which the use of drill holes for the 
central electrode method may be mentioned. Prof 
D. A Keys and H G L Watson gave the results of 
expeninents in the Slooan district of Bntish Columbia 
using the Broughton -Edge radiometer method and a 
modification of this arrangement for locating con- 
ducting veins of galena 

Prof. W. H. Barnes of McGill, Dr. Ralph E 
DeLury of Ottawa and Prof. J. A. McRae of Queen’s 
were elected fellows in Section III 


Geology 

In Section IV, embracing the geological soienoes, 
twenty-three papers were presented. The presi- 
dential address by E. S. Moore was on “Some 
Problems of the Canadian Shield”. Prof. Moore, 
among other thmgs, discussed the Pre-Combnan 
gramtes, the Couohiohmg problem, and the questions 
relating to life in the Pre-Cambntm In another paper 
ho reviewed the problem of the Steep Rook Iferies, 
and Mve as his conclusion that at Ste^ Rook Lake, 
the Steep Rook cmd tho Seine are the same aeries, 

Four interesting papers wore given on glaciology. 
J. T. Wilson desonbed an area in south-western 
Hova Scotia in which some 2,300 drumlms ooour 
They can be identified and. mapped from air photo- 
graphs. They are related to slate bedrook ana fonn 
the good agrioultural land of the area. O. W. H. 
Norman deaoribed the last Pleistooene ioe front in 
Chibougi^u distriot. Quebse, and J. T. Wilson 
the morainee, beaoheo and large eakers in a nrif^bour- 
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ing region of the same provmce drained by the 
H^ncanaw and Bell Rivers The papers throw con 
siderable new light on the late Pleistocene history of 
this region R L Rutherford presented some asjx < ts 
of glaciation m southern and central Alberta 

Six palseontologioal papers were pre'^ented Alice li, 
Wilson gave an account of some gastropods fiom 
Akpatok Island, Hudson Strait which had betn 
collected by the Cambridge Oxford expedition of 
1931 They mcludo twenty species, ton of which aie 
new, and jiermit certam correlations with the Man 
itoba Red formation F H McLiearn gave an account 
of the Inassio faimas of the Vcimo Bn or foothills 
and R T D Wickendon presented a paper prepaicd 
by F H Mclaiam and himself on some fntfwt lus 
maps of the Canadian interior F M Kindle dt 
Mciibed the Devonian sui cession at tin eastern tiid 
of (lasp^ pieninsvila, and mode ceitain correlations 
with the Devonian succession os exposed in Matapi dia 
valley A paper by V J Okulitch on soint Black 
River corals was read by title T A Allan dis< nix d 
some occurrences of Cambrian rocks m Sunwapta 
Valley, Jasper Park, Alberta, and L S Russell gave 
a description of the skull of Hexnipsalodon f.rniidis 
a giant Ohgooene creodont, and showed illustrations 
of hia restoration 

h Gilchrist presented a thoorc t ical study of a useful 
collection of equivalent magnets as an aid to the 
magnetic exploration of ore bodies T S DeLuiv 
discussed las views regarding tho signiluanK of 
association of rock and ore 

M Y Williams presented a jiaper on submarine 
channels and orogenic movements along the coast 
of British ( olumbia Deep channels extend acioss 
the contmental shelf for a distance of at k ast Itl milts 
from the shore line The protile of these valk ys 
suggests a downwaipmg of the coastal itgion and 
verities the geological conclusions of tho o\ist< nee of a 
land moss, Cascadia, which is btheved to have dis 
appeared beneath the sea durmg tho Muxtm 

L S Russell presented his views conciniing the 
origin of the sandstone dykos of south tastem 
Alberta An earlier theory that the material forming 
the dykes was forced up from btlow was not accopteil 
Russell believes that the dyke material was intro 
duced from above or from the side durmg Tertiary 
times J A Allan described how a relief model of 
the provmce of Alberta was prepared and told of its 
geological apphcations Ho also gave a short papei 
describing a seiche at Yellowknife Bay on Great Slave 
Lake which occurred while ho was th« re last summt r 

A paper by N. B Keevil was road di scribmg tho 
application of the helium method of ago determma 
tion to gramtes His determinations dimmish con 
siderably the commonly accepted figures for tho 
length of geological times 

Biology and Medicine 

Prof V E Henderson’s presidential oildress to 
Section V, entitled “The Search for a Perfect 
Anassthetw’’, consisted of a review of the ahtesthetio 
problem and a ontioal discussion as to the qualities 
wid shortcomings of some of the more commonly 
general uusethetios, such as ether, chloroform 
and mtrous oxide. It will be recalled that as a result 
of work m Prof. Hutderson’s laboratory in 1930 
oyolopropene was mtroduoed and has received world 
iqqproTal os a general amesthetio possessing 
qualities which the older ansasthetios lack. 


Fri'ro Marie Victorm of the University of Montreal 
diKiiissod cfrtain aspects of the rtlic flora of Canada, 
and submitted that carlur views concommg this flora 
must lx modifieil somewhat more importance being 
altathi d to post glot lal migrations of various kinds 
Mr A r Porsild of the National Museum considered 
tho flora of Little Diomixh Island, Bering Strait, 
pointing out, as a matter of particular phyto 
geographical interest, that a compai atively largo 
niimbc I ot ciicumpolar species < oinmon to both sides 
of Bering Strait do not occur on the island 

Dr D C McPherson, University of Toronto, re 
ported that air space dovoloirment m the root cortex 
of miii/o rcHcmlilcH that in certain water plants, m 
that cc itical tc IK die and their walls collapse leaving 
the spaces the death of tho colls has proved to be 
due to inadoqiiiito oxygon supplv 

Miss Hel n larlej and IT of A H Hutchinson, 
U nivc rsity of British Coluinlna siibinitt ci an account 
cf ovule development in c rtnin alfalla hybrids 
Piof R U I liotusc n pointed out that, m the 
pillcri cone cf tlio yew the radial stamen is derived 
liom two stamens of tlio dorsi ventral type He also 
discussed the seed cone scale structure of conifers, 
shewing how the lams or onesided Imo, and the 
pme oi two sided lino have evolved from the 
arautarian aneestial tvpe 

Dr J Ansi I Anderson of National Bescarth 
Lvborotoiics reportcxl that the superiority m malting 
piality of OAC 21 barley over Wisconsin 38 
appears to be vaiictal m nature arid independent of 
inaltmg method 

Dr R Damley Gibbs, of McGill University, de 
seiibod seasonal ehanges m tho coinpositien of white 
hire h tiocs on tho Island of Montreal Sucrose is the 
inuiii winter steirage fonn of carbohydrates and 
doubtless plays an important role m frost resistance 
Prof E M Walker showeel that the remarkable 
insect drylloblatta has closer afhmties with the 
'^altatona than other Ortliopteroid groups, despite 
certain primitive features suggestive of the Plocoptera 
A contribution from Prof C McLean Fraser, 
Lnne rsity of British Columbia, considered the dis 
tnbution of tho boreal hydroids, coming m from the 
polar region as well as those indigenous, to the 
Pacific area adjacent to Canada and the United 
States and of the fr >pical or subtropical species 
coming in from the soulh or mdigenous to this same 

Dr E Home Uraigio reported an investigation of 
vascularization of the hypophysis m tailed amphibians, 
mdicating a relation between folding and blociid supply 
only by a superficial plexus 

Dr R C Bniffen, Mr H L Collins and Miss H E 
Williams have been engaged under the direction of 
Sir Frederick Banting upon reaeaiv.hes relating to 
silicosis SihcoBis IS caused by the inhalation of rock 
dust (siliceous dust) which lea^ to gradual destruction 
of tho delicate tissue of tho lungs, and is one of the 
gravest hazards which north Canadian mmers have 
to face The method of control which shows the 
greatest promise is one mvolvmg the mixmg of aJum- 
miura dust with the air of the mme Aluminium dust 
itself IB innocuous, and experiments upon animals 
indicate that it actually neutralizes the poisonous 
action of the siliceous dust 
Three years ago. Dr D A Scott of the Connaught 
Laboratories mc^e Hie discovery that certam metals, 
zmo, cobalt, mokel, etc , are closely associated with 
the chemistry of in^m, and that m order to obtam 
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crystals of the hormone at least one of these metals 
must be present m the animal material (beef pancreas) 
from which the insiilm is extracted In a paper read 
at this year’s meeting of the Society, Drs Scott and 
Fisher reported on the preparation of nickel aisulin 
crystals , these were found to oontam about 0 4 per 
cent of niokel Dr Scott’s researches have an im 
portant practical bearmg for it was soon found that 
*mo, like protamine (a protein material obtamed from 
salmon sperm), prolongs the action of insulin The 
improved product, protamine zmc inBulin, is now in 
general use for the treatment of diabetes This 
preparation has the groat advantage over the oldet 
ones m that, owing to its prolonged action, less 
frequent dosage is required to control the disease — a 
fact cordially welcomed by the diabetic patient 
An interesting sorios of experiments on coronar> 
artery thromlwHis was descril^xi in a pajior by Dr 
C H Boat and Dr D Y bolandt Coronary throm 
bosis WM produced m animals by the mjection of a 
chemical (sodium ncmoleato) into the noighboiiihood 


of one of the mam artenea The eleotnoal ohao^ m 
the heart dunng the period of survival and the 
mioroscopioal appearance of the heart muscle after 
death were stuaied 

The researches of Dr P J Moloney and his col 
leches m the Connaught Laboratonee, as reported 
in a paper entitled “The Detoxifying Action of 
Human Bile’’, reveal the fact that diphtheria toxm is 
innocuous after being treated with human bile 

Drs W R Campbell cmd M I Hanna have found 
that the proportions of the different proteins m the 
plasma of all healthy persons are approximately the 
same, nor are they altered m most diseases In some 
lnstanco^ however, they vary m such a way from that 
seen in health as to be of valuable assistance in 
recognizing certain diseases 

Dr J K W Willard, in the course of some experi- 
ments m British Columbia, aetidentally injected 
some plant hormone mto his hand A tumour 
developed near the tinv wound Fortunately it was 
an innocent ginwth 


Astronomy’s Debt to Photography 


T 'HE Photographic Journal of April contams the 
thirtj thuxi Traill Taylor Memorial Js>cture 
entitled “Photography in the Exploration of the 
Universe ’ which was delivered by the Astronomer 
Royal Dr H Spencer Jones, on October 19 last 
when lie was presented with the Traill Taylor 
Memonal Medal of the Royal Photographic Society 
Dr Speneqr Jones began by describing the modem 
photographic method of determming the distances of 
the nearer stars From a single plate taken with 
the Greenwich 20 inch refractor, pving a scale of 
30* ■=• 1 mm , the probable error of the position of a 
star whose parallax is being determmed is about 0 024' 
which IS equivalent to about 0 0008 ram Tlie 
probable error produced by local distortions m the 
gelatin him does not usually exceed 0 0003 mm , a 
fact which shows how eminently suitable the photo 
graphic plate is for the measurement of minute 
parallaotio displacements given by the changing 
viewpomt of the earth m its annual journey around 
the sun The only visual method of parallax deter 
mination comparable m accuracy with photographic 
methods is that of the heliometer, which m the hands 
of Beeeel one hundred years ago yielded with eon 
siderable accuracy one of the first three stellar 
parallaxes to be successfully determined It is 
estimated, however, that the output of results by 
photographic methods is increased by a factor of 16, 
smoe the actual micrometno measures are made at 
any oonvement time subsequent to the taking of the 
photograph 

At stellar distances equivalent to 400 light years, 
the tngonometnoal meth^ of measuring the distances 
of the stars breaks down, because the quantities to 
be measured become increasingly smaller than the 
probable errors of measurement, microsoopK though 
the probable errors have been reduced to by the most 
songpulous attention to every detail For the de- 
tenuinatxm of stellar dwts^Mies beyond what is 
merely the /Vmge of near-by space, the astronomer 
makes use of the unique prop^ies of the Cepheid 
variable stars, which are found not only in the star 


clusters of our own stellar system (some 120 000 light 
years in diameter) but are recognizable in the nearer 
and resolvable extra galactic nebulee whose unit of 
distance from us is a million light years The dis- 
covery of the penod lununosity relation (which makes 
the Cephcids criteria of distance), announoi d by Miss 
I^vitt m 1012 and extended by Hertzsprung and 
Shapley was made possible by a senes of pliotographs 
of the Magellanic Clouds The yet greater distances 
of the spu»l nebulee whose stellar structure is beyond 
resolution mto individual stars can be determmed by 
extrapolatmg the empirical relation found loetween 
distance and radial velocity, given by Doppler shifts, 
of the nearer systems The photography of the speotra 
of these faint objects ranging up to 250 million hght 
years away is a ventable tour de force At the focus 
of the telescope their images are invisible, and the 
setting of the slit of the spectrograph has to be made m 
each case by means of a near by star m the field of view 
whose angular distance from the nucleus of the nebula 
18 obtainable from long exposure direct photographs 
Honours m this tnumph of observation have, of 
course, to be shared between the photographic plate, 
the giant telescopes employed, the special camera 
lens (such as the Rayton or the Braoey lens) and the 
ingenuity and patiraioe of the astronomer From 
statistical results of apparent magnitudes, it is 
deduced that the most distant systems that can be 
recorded on long exposure direct photographs, on 
special emulsions of high threshold sensitivity, taken 
with the luo m reflector at Mount Wilson, are at a 
distance of about 000 million light years. Withm a 
sphere whose radius is equal to this limiting distance, 
it is estimated by Hubble from counts taken from 
photographs that there are about 100 million stellar 
systems — ^ventable universee that are touts of the 
cosmos A number of slides shown during the lecture 
and m part reproduced m the article, lUustrate the 
perfection of results given by the photographio plate 
m recording the Milky Way, gaseous nebul«, star 
clouds and individual star clusters, and the remote 
extra galaotio nebolie. 
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Coal Carboniwtion in the Public Service 


S o many articles have appeared during recent 
years on the subject of coal carbonization and 
the problem w now so mteroonneoted with political 
issues that one is apt to lose sight of the basic fact 
which should determine its technical and economic 
development 

Mr. E V. Evems, in a lecture delivered at the 
Royal Society of Arts, on March 2, made the position 
abundantly clear. Coal amd oil resources which are 
being exploited to-day took millions of years to 
acciunulate These resources are tieing usetl at an 
immeasurably greater rate than that at whicli they 
wore foimed and for this reason alone none of them 
should be waateil, no matter m what coimtnos the> 
are situated. It may lie that m future years new 
types of liquid fuel will bo proiliieed from different 
raw materials to meet the evor-mcroasing demand for 
that commodity At present, however, that con- 
sideration does not arise and the process of car- 
bonization should be judged hnally on its capability 
or otherwise of husbanding such natural rosoiirees 
of coal and od as are known to exist to-day 

Carlxiiuzmg and electricity generating uidustnos 
art' each capable of contributing substantially towards 
conservation of natui-al resources As a general rule, 
m the gas industry to day the thermal energy of 
coal 18 distributed into coke, gas and tar in the pro- 
portions of 70 25 5 rosjiectively. Actually 23 heat 
units of coke are iwetl m the carbonizing piocess 
and therefore the thermal efficiency of the jirocess is 
ajiproximately 77 On the face of it, it would appear 


that coal has not been saved but the products 
obtained are more efficient m use, with the result 
that in the aggregate a greater thermal efficiency is 
achieved. Moreover, a certain amount of tar and 
sulphate of ammonia is obtaineil and a social benoiit 
conferred by the elimination of atmosplierio pollution. 

The electnoal industry has achieved striking 
results during recent years In 1917, 3 7 lb of coal 
was required to generate one luut of electricity, 
whereas to day approximately 1 48 Ib of coal will 
do the same work In addition, centralization of 
(lower generation has effected groat economies 
Xeveitheloss, there is still a tendency among con- 
sumers to legaid electricity ns a very convenient 
form of fuel and not os a moans of transmitting 
meohamoal power In converting heat energy to 
mechanical energy appioximately two thirds of the 
original licat energy of the coal is sacrifiotxl It is 
ilefinitely imeconomic to use electrical energy for 
heating pui-poses Actual figures can be adduct to 
show that the capital expended by the electricity 
comjiaiiies is two and a half times os great per 
equivalent ton of raw coal as it is for the gas com- 
panies Each of these industries provides an im- 
portant public service and the most valuable 
contribution they can make is to collaborate with 
each other and be less competitive There is a groat 
field for expansion of the electrical mdustry m 
jirovision of mechanical (xiwer to save human effort, 
but provision of domestic heat should lie the charge 
of the ga*! industry 


Special Steels in Marine Engineering 


I N response to eui invitation to placo before the 
members information concemmg the modem 
special steels with the aim of simplifying thoir task 
in avaiUng themselves of the latest metallurgical 
products. Dr. T Swdnden, director of research to the 
Umted Steel Companies, Ltd., delivered before the 
North East Coast Institution of Engmeers and 
Shipbuilders, on February 25, a paper m which he 
surveyed the developments of recent years m this 
sphere. Although his remarks were in many instances 
more particularly pomted to their applications in 
hulls, marine boilers, superheaters and engmes, his 
reviw of the chemical and physical properties of 
special steels, their amenability to heat treatment, 
their weldability and their resistance to corrosion 
and embrittlement were of even wider mterest to 
the en^eering jirofeesion. 

Dealing first with the carbon and low-alloy steels. 
Dr. Swinden explained the present position as to 
their special cbaraoteristios and then proceeded to 
enumerate the properties of the more hi^ly alloyed 
steels which ore of increasing importance m engme 
oonstruotion. In addition to oon^irehensive data of 
to orttiodox ohMraoter, special attention was given 
to the subject of fatigue and notch sensitivity, and 
MUas showing results of research on these were 
inohided among the many numerical data which the 
Ptoer contains. From a series of tests on a variety 
of steels rsoging firom 20 to 70 tons tensile, it was 


shown that while the fatigue limit on plain specimens 
IS related approximately to the maximum stress, the 
notch sensitivity is relateil roughly to the ductility 
as measured by elongation. Surface hardenmg m ite 
various aspects was treated m some detail, the 
several methods of case carburizing, eyamdo hard- 
emng, the Shorter process, the Tooco surface lieffd- 
enmg process and the nitriding proOMS being 
discuss^ and their most favourable applications 
mdioated Dr. Swmden also dealt with the properties 
of steels made for use at elevated temperatures, and 
mtroduced a discussion on creep and creep strength. 
As a reliable value on which to base design, he 
commented on the safe working stress mdicated 
by the stress relaxation method of testmg for 
creep. 

Finally, after some notes on stainless steel. Dr, 
Swmden discussed the possibilities of a stainless -faced 
composite material whioh consists of mild steel with 
a facing of about 20 per cent stamless steel. The 
method of produotion admits of the oombmation of 
plate material with any variety of stainless steel, 
rcsnlting in a perfect union between the two metals. 
This material is extensively used in the United States 
and, as the author stated, one con readily visualize 
many purposes in shipbuilding and marine en^eer* 
ing where it could be used with advantage and with 
d^nite economy as compared with .s(^ stainless 
steel. 
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Scientific Research and Social Well-being 


I N hi8 University Research Lecture, 1935-36, de 
hvcred at the Univ ersity of Colorado, O. C. Lrater, 
dieoussing the development and present status of 
graduate study and research in the University of 
Colorado, emphasued the importance of the spuit 
which animated the Graduate School and the attitude 
of the faculty to ongmal creative work The Univer- 
sity of Colorado Studies was started chiefly ns a 
medium for the publication of original work by 
members of the faculty and has been the chief 
medium of exchange with other universities, and 
gives important encouragement to creative work by 
affording a medium foi publication. 

Another obligation of the university to society is 
to maintam the supply of tramed investigators, and 
the University’s research fellowships and scholcuships 
are designed to assist in discharging this obbgatiuii 
It IS not easy to evaluate the contributions of the 
faculty to research or other forms of creatn e scholar- 
ship, but tho mcreasing demand for ad\anced work 
has led to the appointment of a Council of Research, 
one of the recommendations of which has led to the 
mauguration of an annual research lecture, of which 
Mr Lester’s is the first 

In the remamder of his lecture, Mr Lester discussed 
the relation of research, the imivereity and tho social 
order, and particularly the (juestion whether scientific 
research workers should not modify their traditional 
attitude of being concerned only with discovery and 
not with Its results to society or with tho social 
consequences of scientific progress in general The 
purpose of research is the betterment of human life, 
and on the whole that has been its effect. Apart 
from the comforts and conveniences beyond the reach 
of the rich a hundred years ago which are now 


possible for the average person, research has led tp 
the eradication or alleviation of many ills of the body. 
Better understanding of the many factors affecting 
the health and vigour of both b^y and mmd hae 
led to tho development of preventive measures which 
are becoming more and more effective Beviewmg 
briefly the organmation and support of research, he 
stressed the supreme importance of the university 
m fundamental reRoarch, both as affordmg the right 
opportunity and atmosphere and in maintaming an 
adequate supply of mveetigators. The problems of 
modem civilization are too numerous, too varied, too 
complex to be solv'ed by a few men, however capable, 
and tho number of research workers, their teehmcal 
trainuig and the resoiireeR at their command re- 
quired increasing m proportion 

Mr Lester does not agree that we should be better 
off if much of our motlern science and the appliances 
growing out of it were scrapped If scientific advances 
have disturbed and continue to disturb the economic 
Btatva quo, the remedy lu*s rather in attaming com- 
parable and CO ordinating progress m the goneial field 
of tho social sciences Railure of progress here is 
indeeil largely duo to tho inability of those who have 
reached well founded conclusions to get a hearing, 
or even to unreasoning opposition to change We 
need research on how to use the results of research 
for tho general good, and m such work universities 
are well qualified to take a leading part. Not merely 
the general good but also scientific and industrial 
progress depend on a bettor social balance. Patch- 
work emergency methods and methods of political 
expediency are wholly inadequate for solving complex 
social problems and must lie abandoned for thoughtful 
planning based upon thorough investigation 


Some French Industrial Laboratories 


T he University of Algiers has a small, but well- 
equipped, mdustnal testing laboratory under 
the direction of Prof. L V6ram, professor of physios 
m the University. In a lecture entitled “L« Lab- 
oratoires mdustnels”, delivered by Prof. V6ram, it 
IS recorded that m 1936, some eight hundred certifi- 
cates were issued by the Laboratory, the fees received 
being 66,000 francs. 

The Laboratory's interests are many sided 
electrical standards, electrotechnios and photometry . 
a wind tunnel ; hydraulios ; heat engmes and 
refngeration plants ; the testing of wo^, metal, 
cements, concretes, plasters and road materials; 
thermal conduoldvity ; acoustic insulation ; absolute 
pressure ; visoosity ; end X-rays. In connexion with 
the testing of aocelerometers, it is remarked that in 
Oermany a oar which cannot decelerate at not less 
than four metres per seo. per see. is the subject of 
penalties if used iiXet warning. 

In hie lecture, Prof. V6rain remarks that mdustnal 
laboratories date ftmn the latter part of last century, 
whoi nientiflo methods were introduced into industry. 


and he traces theu- utility ui the various stages of 
development of a process, or m the manufacture of 
a material or other product. Large works, especially 
ohenuoal, metallurgical or engmeenng, commonly 
have their own laboratones. 

In France, the first mdustnal laboratory was that 
of the Eoole Nationale dee Fonts et Chauss^, 
the chemical laboratory of which was opened 
m 1831. The city of Peuis set up an engineering 
laboratory m 1869, and its speoifioations ore still 
accepted by other orgamzations. The Laboratoire 
d’Essais du Ckmservatoue National des Arts et 
MAtiers, founded in 1900, hae five departments, 
but is not oonoemed with eleotnoal measurements, 
for which a laboratory was founded m 1888, under 
the direction of the late M. Janet. This latter 
moludes a radio laboratory, an engmeering testing 
laboratory, and a oo-ordmating ofQoe. The Fnnon 
Stemdards Association (AFKor) has issued soma 
800-1,000 standards, which may be oontrastsd 
with the 6,000 prepared by the oorrespooding 
German association. 
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British Association at Ncwcastlc-on- 
Tyne in 1838 

O x Saturday, August 18, 1838, a meetmg of the 
General Committee of the British Association 
was held at Newcastle-upon-Tyne preliminary to the 
formal prooeedmgs of the Association, which bognn 
the following Monday and lasted the whole wook 
Eighty members of the committee were present, and 
owing to the Earl of Burhngton being absent on tlic 
Continent the chair was taken by Prof Whewoll 
Among other matters it was recommended that 
collectors should be appomted m places where the 
meetmgs of the Association were m future hold, and 
that they should be allowed a percentage of the 
subscriptions they received 

The deaths of Prof. Moll, of Utrocht, anil Dr 
Bowditoh, of Boston, USA, were announced, and it 
was stated that the Council had elected Prof Dumas 
and Prof. Liebig foreign members The report touched 
on the difficulty experienced m finding a qualified 
person to report on the effects of voltaic and thonnal 
electricity, the question of intomational copyright, 
astronotmoal ob^rvations at Madras, and tidal 
observations, eind also the laws regulatmg the con- 
stitution of the General Committee A discussion 
took place on the last matter, and it was proposed 
that the committee should consist of (1) the officers 
of the Association past and present and authors of 
papers prepared by direction of the Association , (2) 
members who had contributed a paper to a philo- 
sophical society on a subject taken mto consideration 
of the Association ; (3) delegates from philosophical 
societies publishing transactions ; (4) delegates from 
philosophical societies in towns m which the Associa- 
tion met ! and (6) foreign tmd other distmguished 
mdividuals whose presence might bo deemed ad- 
visable 

As was its usual custom, the Atherumtm devoted 
much space to the doings of the Association, and in 
referring to the mdustrial establishments m the 
district it spoke of the oolheries, ironworks, glass, 
soap, and colour manufactories, the locomotive 
works of Robert Stephenson and Co , and those of 
R and W. Hawthorn, where members would be able 
to see a Harrison patent locomotive with 10 ft 
driving wheels. Special reference wm made to the 
bridm or viaduct on the Shields Railway, at Ousebum, 
whi^ was “of immense magmtude as regards both 
length and height". At WaUcer were to be seen the 
alk^i works of Loah, Wilson and Bell, which deserved 
the attention of the obemist not only on account of 
their completeness but also because the head of the 
Arm, Mr. WOliam Losh, was “the father of soda-making 
on the Tyne”. There were 280 tons of orystallieed 
soda ma^ per week, besides 400 tons of alkali or 
soda ash. 

Aooording to the Athencnm, the general arrange- 
ments for the meetmgs were excellent and nothing 
bad been neglected to ensure a pleasant, a brilliant 
and a profitable meeting. “The commonalty, how- 
OVOT, arguing from th^ expensive preliminaries, 
seem to hav* anticipated a CongreeStof Frmoes, or 
«n aggregatum of tmuionairet, and m many mstanoes 
to have moreased the rent of their lodgmgs at least 
hvs hoadred per cent." Though such attempts were 
&qstratod by the local members, this recurrence 
tixMild h* guardsd against m the fhture, “the limited 
IhoomiM of seisntifio men, generally not admittmg of 
extiavAgaiiow”. 


Societies an^Acad^iiet^ 
Edinburgh 
Royal Society, July 4. 

JaKBS GKEGOny TKBOBNTHtfARy CEI.EBBATIOV 
Prof H W Turnbull . James Gregory, andhw Unpub- 
lished Discoveries Prof. F. Enriques . Piccolo note 
eu James Gregory e il suo soggiomo m Italia Profs. 
M Delm and E Hellmger • On James Gregorj^’s 
“Vera Quadratura”, Dr Adolf Prag : On J^ames 
Gregory’s “Geometnas Pars Universalis” 

Ordmary Meeting on July 4 

C Vavky Note sur los Crmoldes de la 
Scotia The collection is a small one, and only a 
part IS hero dasenbod Species mentioned are . 
laom-tra vivipara Mortonson (Burwood Bank) ; 
Ilycrmiu australia Clark (lat 02'’ 10' 8 , 41“ 20' W. 
Ill 1,775 fathoms) , and a new species, Pttlocrinua 
bnteex, described from two specimens (lat. 64“ 48' 8 , 
44’ 26' W. m 2,486 fathoms, and lat 62'’ 10' S , 
41“ 20' W m 1,776 fathoms) 

H 1> Slack • 'The association of non-hoinologous 
chromosomes m Conxidse (Hemiptera-Heteroptera) 
The examination of twenty species of aijuatio bugs 
of the family CortxidiD has revealed an unusual type 
of association of ohroinosomee during spermatogenesis 
m throo species This consists of the fusion of tormmal 
or sub-terminal regions of chromosomes which are 
not homologous pairs It is first seen at early moiotic 
prophase and lasts until repulsion forces separate 
the bivalents at dialunesis, the heteroobromatio 
material uniting the chromosomes being drawn out 
mto fine tliroeids which eventuaUy break. Owing to 
this association of non-homologous chromosomes, rela 
tional coiling of homologues appears to be partially 
interrupted, but in other respects the course of 
meiosis remains unaffected. 

L C CoMBiB and Awn B. Adam : The female 
reproductive system and corpora lutea of the False 
killer whale, Psfudorca craandens Owen. From 
speoimens stranded m the Tay Estuary, 1938, a 
description is given of the female reproductive 
system of foetal, immature and mature animals. 
Particular reference is made to the corpora lutea, and 
from their numbers and condition it is tentatively 
suggested that the age-range of the speoimens is 
2-20 years 

N Qalpin ■ factors affecting postnatal growth of 
brown Leghorn ohicken-s The postnatal growth of 
brown Leghorn chickens n influenced both by the 
season of the year at which the eggs are laid, mid by 
the individuality of the patent birds. The seasonal 
variation shows the same trend as do those of hatch- 
11^ weight and of maternal thyroid weight. 

J. P. Crd ■ Studies on plumage m the male brown 
Leghorn fowl. A detailed investigation of feathering 
order, and of changes m feather pattern and structure 
between hatohiM and maturity, in the male brown 
Leghorn fowl. Experimental data mdioate that the 
ohmiges m plumage type are lar^y dependent on 
variations m the level of thyroid activity. 

D. M. S. Watson : On Bhamphodopt%a, a 
Ptyotodont from the Middle Old Red Sandstone of 
So^kmd : The paper gives a relatively fiill aooount 
of the structure of the whole skeleton of a nnaU 
Ptyotodont, \duob shows that the mnp oontai^a 
essentially normal Arthrodeiss, peouUar in the t«> 
duotion erf the body armour. Two types of pehrio fin 
ooour, presomably in the twosexeserfesiai^speows. 
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W P KamniDr Seasonal treads of birtbe 
in Scotland The seasonal incidence of conceptions 
ui Scotland was examined for the period 18S0 193S 
and a regular seasonal variation was found from year 
to year the peak of the curve falling m summer 
the trough m winter On correlating the mean daily 
conceptions per month with the mean temperature 
of the month a positive correlation coefficient of 
0 671 was found When the period is split into de 
cades the individual ocrrelations do not differ 
sigmfioantly from each other and indeed are remark 
ably consistent It is considered that there is a real 
relationship between temperature and the conception 
rate The higher the mean monthly temperature m 
Scotland the greater the olianoes of conception The 
average range of seasonal difference from tho mean 
of the year is ± 9 per cent 

Pans 

Academy of Scwncei June 20 (O' R 206 1841-1932) 
Henri Dbslandkes The rmiversal constant of 
band spectra Attribution of the lines of the band 
to causes other than the rotation of the molecule 
Alexandre Ouillikbmond and Roobb Qadtu 
EBET The action of Nile blue and oresyl blue on 
ytsasts The reduction and excretion of theso colounng 
matters by yeasts 

Francois Obandjean Suppression of organa in 
the evolution of a homeotype scries 
Robert Esnault Peltebie The yield of thenaal 
machines 

(.hablbs Pisot dome rational approximations 
characteristic of algebraic numbers 
Henbi Jjadoier and Mixe Daquabe Wetnbebo 
An attempt at the factorial analysis of marks m 
’examinations for degrees Relations between the 
marks of the different written tests 
Bebnabd d Obqeval a construction of multiple 
planes representative of algebraical surfaces of 
genera 1 

Robert Potieb Abstract spaces with affine 
connexion 

FbAd^bic Roobb Certain types of ensembles of 
zero magnitude 

Ayzyk Goeny Indefinitely derivable functions 
Nikola OBBECHXorr Integral functions limits of 
polynomials the zeros of which are real and inter 
faced 

Edmond Bbun The measurement of tho pressures 
on a body ui rotation m air 

Iajuis Viadd The study m a wmd tunnel of the 
aerodynamical characteristics of some supportmg 
arrangements placed near the soil 

Louis Goldstein The mechanism of activation 
of atomic nuclei 

Victor Naqoiab A new method of meaaunng 
the surface tension of liquids 

AndbjS Raskin The realisation of a high tension 
generator with large yield 
Nicolas Bezbbonoee and Mme AUlanie 
WoLoszYN The oxidation reduction potential 
developed by solutions of vitamin C m the presence 
of oxygmi 

EbNSst fiAinf oabot The velocity of propagation 
of elastic waves m piezo eleotno crystals 
Jean Paul Mathieu The opti^ {woperties of 
stratified cholestenc substanoes 
PiEBBS BABOKEWm sod Maubiob Pabodi a 
spectrometer with a wire grating for the stuify of 
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tho extreme infra red The apparatus described 
servos to study the spectral region 20|i-100;x with 
an accuracy of about 1 

Mme Ablbtte Vassy and Etienne Vassy An 
experunental method for the comparison of the 
absorption of light by tho lower atmosphere and by 
the total atmosphere 

Mlle Suzanne Veil Some circumstances relating 
to the CO precipitation of silver bromide and 
ohromate 

Mme LiSone Walter Livy Contribution to the 
study of the magnesium halogen carbonates 

IiioN JAOQui The action of hydrogen on the 
carbides of iron and chromium The iron carbide 
FciC loses carbon when heated m hydrogen At a 
temperature of S60° C and under a pressure of 
100 kgm /cm * the whole of the carbtn is removed 
m 60 hours The chromium larbides Cr,C, Cr,Ci and 
Cr,C, treated with hydrogen under the same con 
ditions show no appreciable loss of carbon 

Mlle Marie CiciLE Bailly A simple and almost 
quantitative method for passing from the ^ to the 
a glycerophosphates On boiling a solution of the 
salt with dilute sulphunc acid (4 per cent) over 
90 per cent is converted into the a salt 

Yves Volmab and Ernest Weil The action of 
antimony trisulphide on the acid alcohols 
ANoai Demay The granites mien granites and 
rhyolites from the eastern extremity of the massif 
of Ou4ret an 1 particularly on the existence of tourma 
line in certain rhyol tes 

Robert Lafeittb The presence of Operculmes 
in the formation known as pisolithic limestone in the 
Paris basin 

Jean Pierre RoTHi The Belgian earthquake of 
June 11 1938 

Henbi Gbisollbt Study of the light diffused by 
particles m suspension m the air 

Gabriel Lucas The Cancellophyoua of tho 
Jurassic are Alcyonaria 

Robert Hoffstetter The presence of Elapidie 
represented by a new genus m the French Neogene 
Jean Rbnaud Ihe division of the nuoleus of 
yeasts in the course of buddmg evidence of a oontro 
some and of mitosis 

Roger Heim The stelliform cells of the Aphyllo 
phorales 

Piebre Chouard The formation of absorbent 
skins on the epidermis of the leaves of Begonia Rex 
m relation with the application of hetero auxmes 
O Jeannenet and Q Rinoenbaoh The density 
of the blood and traosfusional shock 
Emile Bbompt and Aohille Ubbain A ounous 
verminous disease with Aoanthocephalse, endemic m 
the monkey house of the Museum Effloaoioi s 
prophylactic measures taken with a view of arrestuig 
the disease 

A Donatien and F LssToquABD The evolu 
tionary of soit» RxchetUia 

Amsterdam 

Royal Netherlands Academy (Free 41 No 6, 1988) 

F A Vening Mbinzbe Second order disturbance 
terms (Browne temia) m pendulum observations at 
■aa A farther experunental determination of these 
tenns with the an of apparatus installed m a sub 
marme 

A DE Klbtn Some remarks on vestibular 
nystagmus 
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J G VAN DKB COKPUT Contribution to the 
additive theory of numbers (4) 

J A ScHOTJTBN The relations between the 
geometrical quantities m em Xn and in an Xm 
embedded in the Xn 

J A SOHOUTEN and T Haantjks The differential 
geometry of groups of contact transformations (4) 
Covariant derivatives m the A^n i 

A A Nuland Mean light curve s < f 1 ng pen d 
variables (31) y Cassiopeiie The periotl of this star 
IS 417 8 days and the amplitude is 4 29 magnitudes 
(32) R V Pegasi Period 388 0 days amplitude 
4 96 magnitudes (33) R Z Pegasi Pen >d 437 1 
days amplitude 4 33 magnitudes 

W A Mijsbebo Peaks occurring in frcpuncy 
curves of the cephalic mdex and their supposnl 
significance m indicating the comfionent laces and 
subrocial groups underlying the population ( 1 ) Fx 
position of the problem 

O C E BtuiOKR and H C Bt roer Dotennina 
tion of the rate of infection in tuberculosis 

C b Mkver Contributions to the the< ry f 
Whittaker functions 

K Mahler A theorem on inhomogeneous 
Diophantine inequalities 

P Q Molenaar Differential covariants of the 
first order of the binary cubic differential form 

H G Bunqenbero de Jono Bihavi ur of 
microscopic bodies consistuig of biocolloul systems 
and suspended in an afpieous medium (1) Pulsating 
vacuoles in coacenato drops (2) Format on f 
doubly refractive membranes on gelatin gel globules 
by tannin 

Annie M HABrssMA and Ida Luyten Larlj 
flowering of the narcissus ^ psefido luircvtaua \ar 
King Alfred 

L J J Pop Protopleu-mic streaming in relation 
to spiral growth of Phycomycea 

H Knipsoheer On Cretaceous Ncntieas from 
Cuba 

A DE Buck The exoch non of the SteyomyM 


J Lubbers 


Direct endophotography 


Washington, D C 

National Academy of Sciences (Proc 24 229-261 
June 16 1938 ) 

W J Robbins and F Kavanagh Evidence for 
a second thiamin 

D L Fox and C R Moe An astaconc liko 
carotenoid from a Pacific coast anemone Epiactts 
prohfera This orange rod anemone owes its striking 
colour to a red acidic carotenoid present entirely in 
eStenfled form, wid apparently similar to acid 
carotenoids found in other anemones by Heilbron 
et al 

Bsbta Schabbeb and £ Hadobn Structure of 
the ring gland (coipus allatum) in normal and lethal 
larva of Droaophw melanogaattr During develop 
>n«it, growth of the nng gland takes place b> 
mcreaee of size of cells , in lethal larva, both gland 
and oeIJs are amaller than in normal Heaoe retarda 
tion of pupanum formation m lethals’ may bo due 
to under-developniMit of the nng gland 

R Beadee Normal division algebras of mdex 5 

H Baitbiun Lift and drag functions for an 
elaatio fluid m two dimensional irrotational flow 


Forthconung Events 

British Association fob the Aovancbiunt of Soiknoe 
(Cambridoe Meetinq ) 

Wednesday, August 17 

At 8 10 pm — ^The Rt Hon Lord Rayleigh FR8 
Part 1 Vision m Nature and Vision aided by Science 
(1 residential Addreas in the Regal Cmema) Part U 
Science and tV arfare 

Thursday, August 18 

At 10 am~Prot N Bohr l-or Mem R S Dr J D 
C k r ft F R 8 Prof W Bothc Dr P I Dee 
Dr N Feather Nu tear Physics (Symposium 

Section A) 

Prof C 8 Gibson F R S Recent A Ivoneos m the 
Chemistry ft II (Pres luntiol Address Section B 
with an introduction by Sir William Pope) 

Dr S W Kemp 1* R S Oceanography and the 
1 lucl nation n the Abundance of Murmo Animals 
(Presidential Address Section D) 

Prof C nfflth Taylor Correlations and Culture a 
Study m Techmque (Presidential Address Section E) 
Prof R V Southwell F R S The Changing Out 
I ok of Engineer ng S lenie (Presidential Address 
Section G) 

Pr< f h Woo I Jones 1< R S D F Thomson Prof 
A R Radchffe Brown Australia (Symposium 
Section H) 

1 r f W Stiles IRS The General Physiology of 
the Plant Cell and its Importance for Pure and Applied 
B tony (Preside! tial Addn HS Sect on K) 

S r Richard Gregory Bt h 11 S and H O WeUs 
Report of the Commit toe on the ( ontent of School 
f umt ula 

G 8 Orw 11 Pr f J A Scott Watson S J Wnght 
Dr h Kidd Agriculture m Relation to National 
Fmployment (Disoussiun Section M) 

S P Urwm and W G Newton D Clarke Hall W D 
Seymour Tendencies m the Design of Schools 
(D scuBsion Section L) 

At 1110 am Prof R A Pisher PRS Dr C C 
Craig H W Norton Ur W J Youden F "iates 
W L Stevens Combinator ol Mathematics m the 
Design of Experiments (Symposium Section A*) 

At 11 16 am —Dr P O Mann Prof L O Brockway 
Pr f N V S Igwick PRS Recent Advances in 
the Organic Chemistry of the Metals with Special 
Reference to the Noble Metals (Discussion Section B) 
Dr H Godw n Dr W A Macfadyen H L P Jolly 
Dr J O D Clark C W Phillips and Prof H H 
Swmnerton The Post Qlacisl History of the Fen 
Ion Is (Joint Discussion Sections C and K) 

D W Young A P Long A I Felton J Macdonald 
A H Popert W H UuiUebau I The Cultivation of 
Britisli Hardwoods (Symposium Section K’) 

At 1130 am— Prif A 0 Ogilvio Prof H J Fleure, 
PRS J MeForlone Prof C B Fawcett R H 
Kmvig The Scientific Delegation to India 1937-38 
Geographical Impressions (Section E) 

At 6 16 p m — Prof C 8 Gibson F R 8 Dr F Q Mann 
H V Thon^on and Ur F H Brain Demonstration 
m Section B lecture room on the production of gold 
films by chemical methods 

Fnday, August 19 

At 10 am — Dr J J Fox Prof W Qerlooh, Prof F 
Peigl Dr Janet Matthews Dr K K Nygaard and 
Dr Di Quthe Modem Methods of CfcomioaTAiialyBia 

(Symposium Section B) 

Dr 0 Q Darwm F R 8 ‘ Logic and Probabibty 

m Physios (Presidential Addrses Section A) 
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Dr C. 3 Stubblefield, 0if. O L. EUee, Dr W K 
Spencer, F R.S , Dr A Lament “The Distribution 
and Migration of Certain Animal Groups in the British 
Lower Pahaozuic Fauna" (Disonssion Section C) 
Prof D M. S Watson, F R 8 , Dr. P D F Murray, 
Dr J S. Huxley, Prof. R A Fisher, Prof A E True- 
man, J. Z Young, Capt C Diver “The Mechanism 
of Evolution" (Joint Discussion Sections D and K) 
R. F. Harrod “Scope and Methods of Economics” 
(Presidential Address Section F) 

A T Marston, Prof W B. R King, MAC Hinton. 
FRS, C F. C Hawkes, Sir Arthur Keith, FRS, 
Prof W E Le Gros Clark, FRS*' “The Swansoombe 
Fmd” (Symposium Seetion H). 

Dr R H. Thouloss “Eye and Brain as Factors m 
Visual Perception" (Presidential Address Section J) 
J Sarsent “The l^per Function of Administration 
in Pubuo Elducation" (Swtion L . Presidential Address) 
Prof F O. Stapledon : “Ley Farming and a Long- 
term Agncultuial Policy” (Presidential Address 
Section M). 

At U am — W H Robinson, Ruth Dawson, Dr P. T 
Freeman, Muriel Davies "Education for a Changing 
Society Semor and Secondary Sihools" (Discussion 
Section L) 

At 11 16 am —Prof E T Whittaker, F R S , Dr W G. 
Bickley, Dr J C. P Miller, Dr A. J Thompson 
“From Function to Prmted Table Some Aspects of 
the Work of Preparing a Table of a Mathematical 
Function” (Section A*) 

At 1120 am.— Prof W L Bragg, F R 8 , Dr. E C 
Stoner, F R S , Dr A J Bradley, Dr W. Sueksraith, 
D A Oliver “Magnetic Alloys and X Ray Structure” 
(Symposium' Section A) 

At 2 p m — M. C Burkitt, Sir Arthur Keith, FRS, 
Dr. F E Zeuner, Miss DAE Garrod, A L Arm- 
strong, pr K P Oakley, T T Paterson “The Middle 
Palaiolithlc" (Symposium Section H). 

At 2 16pm — Prof F T Brooks, F R S , Dr E B 
Worthington, Dr W B TurriU, Dr. W H Thorpe, 
Dr C. D Darlington, Dr D G Catchside ‘"^e 
Meohuusm of Evolution” (Jomt Discussion, contmued 
Sections D and K) 

The Right Hon The Earl of Onslow “The Import- 
ance of National Parks in the Preservation of the 
Flora and the Fauna of Great Britain" (Presidential 
Address to the Conference of Delegates of Correspondmg 
Societies) 

At 8 80 pm — Dr H Oodwm • “History of the Fens" 
(Evening Discourse). 


Saturday, August 20. 

At 10 am— Prof P M 8 Blackett, F R.S , Prof. W H. 
Furry, Prof E Regenor “High-Altitude Cosmic 
Radiation" (Symposium Section A). 


Appointments Vacant 

Appucatiom ATS Invited for the Ibnowlng appolntmenu, on or 
before the dates mentioned 


BSTABUSnn Orm Ksonaesnio AssisTAsn In the Soade Depart- 
meat, Hlnhtry of Tnuuport— The Ai^tant Smretary, Xetahlliihmeiit 
Department, Mtadstry ofTianepott, Hetropols BnOdlngi, Northumber- 
land Aveaus, W C 2 (Auguit lO 

ManoBOloalOAi Omoaa Cadits in the She Department of 
Industry ^ Oommeres— The Beoretary, CIvU Bervioe Conunluioa, 
46 Upper OTonaeU Street, Dnblln (Angmt 16) 

TnonttCAl omon In the Chemleal Defence Experimental Statkm, 
Poiton, near Salbbnry— The Chief Sup^tendenh. Chemical Defonee 
Beseanh Dspartment, 14 Oresrenor Uardeas, $.W.l (Anguet 17) 
AsstsTAn (grads III, mathematios or physics) In ths Aetopbas 
and AnnaaMnt Bzperhaentsl btabUsliment, Martlssham Mtb, 
SnScOc-^nM Undw%entnnr estate, Air Hlalttry (82.D ), Admitnii 
House, XJngsmy, Loadoa. W p ilAngurt l») 


August 13, 1938, voi. U2 

Assistami (grado II) In the Air Mlnhtry headquarters — The Under- 
secretary of Slate, Air Hlnhtry (8 2 D ), Adaatral House, Klngsvay , 
lAmdon, V7 C ‘A (August 19) 

Lcotchm in CHMlsrnr and Ltorcun in ENaiNixiiiNo In the 
Hull UunIHpal Terhnlcal College — The Director of Education, Guild 
hall. Bull (August 20) 

Assistant I ectcksx nr Mkouanicai. BNOiNggaiNO in the Bradford 
Technical College -The Principal (Auguit 20) 

LnoTURKa IN PRAcnoAL Hatbxhatics AMD PUTSloS In the Heanni 
Mining and Technical School— The Clerk to the Oovemors, 30 Mans 
field Bood, Hoaiior (August 22) 

LacTUiiaB IN CHiniSTRY in the Dcublgbhlre Teelmioal Institute 
Wrexliatn — The Director of Education, Education Offices, Rutlili 
(August 24) 


Home— The Secretary (September 16; 

LnOTDnKR IN ELXCTIlirAI, Bnoinb 
College, Salford -The Dlreetor of 


Reports and other Publications 

(not inrliuM tn tnonihly Bookt Svpphmfnt) 

Other Countries 


U 8 Department of tti« Interior Office of Education Bulletin, 
1937, No 5, Supplement No 1 PubUo Afialrs Pamphlets , an Index 
to Inexpensive Pamphlets on Social, Economic, Political and Inter 
national Afialrs Pp 111 -l- 67 II) eento Bulletin, 1987, No 12 Some 
Pactors In the Adjustment of ( ullege Students By David Segel and 
Marla M Proffitt (Project In Research In Universities ) Pp vi-f49 
10 cents Vocational Bdueatlou Bulletin No 192 (Trade and Industrial 
Series No 54) Training for the Public-Service Occupations By 
Jerry R Hawke Pp vlll-|-S2 20 cents (Washington, D C Govern 
ment Printing Office ) [267 

Proceedings of the United States National Museum Vol 86, No 

3033 BvideDoe of Trlasslc Insects In the Petrified Korest National 
Monument, Arlsona By M V Walker Pp 137-142 Vol. 86, No 

3034 Review of the Annelid Worms of the Family Nephtytda from 

the Northeast Psclfic, with Descriptions of Fl\e New Species B> 
Olga Hartman Pp 143-168 (Washington, DC Government 

Printing Office ) [287 

League of Nations Convention for Limiting the Manufketure and 
Begulatlng the Distribution of Narcotic Drugs of July 13th, 1931 
HIstorIcsU and Technical Study by the Opium Traffic Section of the 
SeeieUriat of the League of Nations (Official No C 191 H 130 
1937 XI) Pp xxxlx -1-299 (Geneva loague of Nations , Lundun 
Oeorgo Allen and Unwin, Ltd ) 7t M [287 

Oovomment of India Dciiartroent of Labour Triennial Revdew 
of IrrlgsUoB In India, 1938-36 Pp 11-1-63 (Delhi Manager of 
PublloatloDS ) 1 14 rupeea , Sr Sd [207 

PubBoatlons of the South ADIcan Institute for Medical Beseatch 
No 48 Pneumococcus Types In South Abloa , a Study of their 
Ocounenoe and Dlatilbutlon In the Population and the EOsot thereon 
of Prophylactic InoonJatlon By David Ordman Pp 27. (Johume' 
burg South Alrioan InsUtnte for Medical Beaeaich ) [267 

Canada Department of Hines and Resources Mines and Geology 
Branoh, Bureau of Mines Investigations In Ore Dressing and Metal 
lUTgy (Testing and Besearch Laboratories), January to June 1837 
(No 786) Pp lll-l-16)t The CanadUn Mineral Industry In 1937 
(No 791) Pp Iv-l-lOO 26 cents (Ottawa King's Prlnlor ) [267 
India Meteorologloal Department Sclentifio Notes, Vol 7, No 77 
Distribution of Heavy Bal^ll over India By V Doralswamy lyi r 
and Mohammad Zafar Pp 109-118-1-6 plates (Delhi Marnier of 
PuWlcaUoiis ) 12 annas, Ir Sd [267 

South Australia Department of Mines Mlniim Review for the 
Half-Tear ended 81st December 1937 (No 67 120-1-4 plates 

(Adelaide Government Prtntar) [267 

U S Department of the Interior National Park Service Fauna 
of the Kathmal Parks of the United States, No 3 Birds and Mammals 
of Mount McKinley NaUonal Park, Alaska. By Joseph 8 DUun 
x^-t-23e (Washington, DC . Government Printing 0 ®m^) 

Cawthron Institute, Nelson, New Zealand Annual Report, 1937 
Vv U±Il ptatas Cawthron Lecture 1837 Bekmos as an AU to 
World (XDture sad ClvIUsatton By Dr H O. Denham, Pp. 22 -t 8 
plates. (Nelson • Cawthron InaUtnto ) [267 

Department of Bdentlflo and Industrial Research, New Zealand 
Meteorologital Office Note No 18 Smne Comparisons of the Xn- 
vigoiatlng EOect of the OUmate in DUeient Parts of New Zealand 
BrDrW A Maolcy Pp 10 1-1 piste. Meteorologloal Offloe Note 
to VIMblllta and Upper Wln^ at AuoUand, Welllagtan and Otirist 
ohnroh By L N. Larsen. Pp 18. Metaotoloslaal Office Note No 21 

Sonth AostnUa Department Of Mines Qeolo^l Sarvey of 
Sonth Anstialia. Biiu^ No 17 OMlogy andjjevelqpmeat of 
Ground Water In the Bobtason Fresh WaterSaeln, ^ra’s FwtaMilk 
Fart 1 . Geology and Bydiology, by Bdlpfa W. S^t; Fart 2 . 
PeT<il^^t,byJ B-DriduL^ M-hSiUM. (AdSude ; Govern- 
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The Significance of Vision for Scientific Progress 


L ord RAYLEIGH’S presidential address to 
the British Association, which is printed in 
full in a Supplement to this issue of Naturk, is 
divided into two distinct parts under two titles 
The first part, dealmg with “Vision in Nature and 
Vision aided by Science”, is a masterly general 
survey of developments in this field, which have 
taken place largely within the last two or three 
decades. In simple and direct language — itself a 
model of what such a survey should bo — Lord 
Rayleigh desonbes the fundamental aspects of 
human vision and passes on to review the various 
ways in which the mechanism of the eye, employed 
as a means of observation, hew been supplemented. 
The use of lenses, the telescope, the microscope, 
cathode rays. X-rays, spectroscopy and colour 
vision, photography and the sensitization of photo- 
graphic plates, the photo-electric detection of 
radiation and television are all touched on, the 
salient features skiliUlly emphasized and the 
limitatimis and prospects of development duly 
noted. This part of Lord Rayleigh’s address will 
Burdy bring home the vital fact that the largest 
part of out knowledge of Nature has been obtained 
by the setue of sight, and will remind us that pro- 
gress by| meahf k not yet exhausted but bids 
fair, indplsd, to forward to firesh discoveries. 

Very p^rts of knowledge oome, we 

rememlMf,i by itte* jpteraretation of images ob- 
tained by optlw devices vfith or without 

ihtermediate dbteotion or recording. They are 
genegraQy found as two-dimoiaional records of 
some object-field, although by kinematograidiy 
Sfttd allied methods, and by stereoscopy, the senses 
movement' and three'dimeusional extension can 
ba Obibhud. . R js probably true that the 


newer technical methods, for example, the ultra- 
violet microscope, the iconoscope, and the like 
have not been exploited to a tithe of their pos- 
sibilities by those who might use them to the 
greater advantage. The tendency of biological 
workers to use the microscope more as an auto- 
matic maohme, and less as a research instrument, 
has been regretfully commented upon by those m 
a position to know the modem way It k true 
that these methcHls are available, but they demand 
a certam trainmg for use —a price which few are 
apparently willing to pay. 

This IS true in the extreme sense of the electron 
microscope, the invention which seems to open 
up a new world to more ‘direct’ observation We 
are, as Lord Rayleigh remarks, very far from the 
perfectmg of such instruments , those who expect 
them to be sold at a cheap rate in instrument- 
makers’ shops, and to be operated by the labora- 
tory boy, will be disappomtod. It will be necessary 
to recapture the spirit of the early mioroscopists, 
for whom the labour of grinding their lenses was 
not too tedious to be faced, although the diffi- 
culties now encountered with high-vaouum tech- 
nique and the design of electron-optical lenses am 
quite of another character and not less formidable 
even to tho most sophktioated The results 
obtained, especially m the microscopy of colloids, 
are extremely promising, and it seems almost 
certain that in some fields the method will far 
surpass an3rthing possible to the optical microscope 

"Seeing k beheviug”, no doubt, but it is m- 
terasting to speculate how far ‘seeing’ con go, 
when the worlds to which we would penetrate are 
BO far out of reaidi of feding and the other senses 
which help to make up our world of experience. 
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Soaal and International Relations of Science 


T he widespread interest in the social relations 
tosoienoe, which in Great Britain u witnessed, 
for example, by the founding of the now Nuffield 
GoU^e at Oxford, and of the National Institute 
of Economics and Social Research, London and 
elsewhere by the institution last year of the 
Committee on Science and its Social Relations by 
the International Council of Scientific Unions and 
which has smce received stnkmg manifestation at 
the Indianopolis meeting of the American Asso 
ciation for the Advancement of Science has 
largely been stimulated by the growmg anarchy m 
the mtemational sphere, whether economic or 
pohtioal The threat to freedom of thought 
inherent m the totahtanan States, the existence 
of which IS mdeed only possible through the 
apphcation of scientific knowledge, provides one 
of the mam stimulants The profound concern 
engendered everywhere by the mcreasing scale on 
which national energies and resources are bemg 
devoted to preparations for warfare even to the 
detriment of standards of hving however, provides 
another source of such interest, both m the ranks 
of smentifio workers themselves and m the popu 
latwn generally 

It IS, acoordmgly appropriate that a portion of 
Lord Rayleigh’s presidential address to the Bntish 
Association should be devoted specifically to the 
question of science and warfare Although he 
makes no claim to offer a positive contribution to 
the subject, at least his remarks should assist to 
dispel some of those misconceptions which impede 
that frill contact and oo operation between scientific 
workers and their fellow citizens which are essmtial 
to effective study or action 
A right conception of the position and re 
sponsibfiity ci smenoe is a frmdamental condition, 
and Lord Rayleigh’s remarks should make it clear 
beyond question tJiat the discoveries of science 
which tove been utilized in warfare were made m 
no nefarious quest, and were indeed often laid 
aside by sdenitific men as of no practical value 
DtomiMing, therrfore, the idea that scientific 
men axe spedtlly responsible foe the apphoation 
of fundamental disooveries of Nienoe to purposes 
of war, we can fiwe the essential wad widUr problem 
of ssslsthig, a would anxious to accept Ihe gift of 
«wuee to mslw tjdwr use of the k^wledge and 
JLirs Ifhichisilwtae can bring Lord Raylei^ 
ip^irdiim^, rtfUnre^ to the proposal for the 


establishment of a Division of the Bntish Assooia 
tion to deal with the social and mtemational 
relations of science 

The whole question has been dealt with very 
frilly m Natttbb m recent leading articles The 
object of the suggested Division, which of course 
like the vanous sections of the Association, would 
be responsible to the Council would be to 
further the objective study of the social relations 
of science The types of problems with which it 
might be called upon to deal would fall under the 
general headings of the effects of advances m 
science on the well bemg of the community, and 
the effects of social conditions upon advances m 
science The function of the committee organizmg 
the Division would be to arrange meetmgs both at the 
annual meetings of the Association and elsewhere, 
to appomt speakers and to accept or reject oom 
mumoations It would furnish material for the 
information of the pubhc oo ordinate work deahng 
with the social relations of science both at home 
and abroad, and be prepared to act m a con 
sultaUve capacity and to supply information It 
would accordingly establish relations with 
organizations and persons engaged m practical 
administration, and set up sub committees for 
executive purposes or for research, inquiry oi 
oo ordination 

If the Division is to make any signifioant con- 
tribution to the solution of these questions 
however, the committee will requure the wide- 
spread and unwavering support of all soientifia 
workers Something more may be called for than 
the scientific mvestigation of social and inter- 
national problems A resolution of the American 
Association pomtedly refers to the inroads being 
made upon mtellect^ freedom, and it should be 
unnecessary to emphasize thht freedom of thought 
and discussion are essential if tJie new Divisimi is 
to function effectively Even if the organization 
of united action in that field falls outside the soope 
of the Division, it may at least serve to stimulate 
apimipnate action (v assist m bringing together 
professional associations both within and aoroM 
national firontiers m defence of the moM Vital 
condition of the integrity and advancement of 
sQienoe itself 

It should be remembered indeed thi^ tjUa w a 
matter not so much of knoiried^ ^weif wHil^wisdesd 
tnd vatoes^ The adwtnawnent ^aolencift cUace^ 
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a oertain immunity and tolerance to those en- 
gaged in eoientilic ^Bcovery and learning, and if 
the present threat to those liberties is to be resisted, 
Boientifio workers m their turn must recognize the 
normal conditions upon which such tolerance and 
immunity are accorded. Above all, they must be 
careful to maintain most scrupulously their intellect- 
ual honesty and independence of political pressure 
The wise use of science, however, mvolves 
especially questions of ethics and values, and is 


linked up inextricably with the general oonditions 
and standards of the society in which soientifio 
workers are placed. In all such questions the new 
Division would offer a hope of oorjiorate action 
m bnngmg the serious spirit of science to bear in 
fields and on problems too often the sport of 
political prejudice, and might well provide another 
vantage ground from which scientific workers 
might make their fitting contribution to the solution 
of the problems of modem society. 


Ferns and Fern Allies 


Manual of Ptendology 

Edited by Dr Fr Verdoom, m collaboration with 
A H. G. Alston, I. Andersson-Kotto, L R 
Atkmson, H Burgeff, H G. du Buy, C Christenson, 
W Dfipp, W M Doctors van Leeuwen, H Gams, 
M. J F. Gregor, M. Hirmer, R E Holttum, R 
Kr&usel, E. L. Nuembergk, J C. Sohouto, J 
Walton, K. Wetzel, S Williams, H Winkler and 
W. Zimmermann. Pp. xx-f640 (The Hague 
Martmus Nijhoff, 1938.) 24 guilders 

' I ^HE prodigious weight of this volume creates 
^ a desire for a light paper suitable for the 
reproduction of photographs It contams twenty- 
three chapters, var 3 rmg much m length, a few in 
German, most of them well documented and 
illustrated, written by twenty authors The book 
is "primarily, but by no means exclusively, 
designed for the taxonomist who is anxious to 
improve his methods and broaden his outlook At 
the same time it offers to the general botanist 
working on4ihe Pteridophytes the necessary funda- 
mental fhots about the group and a survey of the 
chief results of lines of investigation related to his 
own”. 

As Prof. Boww says in the foreword, the ferns 
and their allies on one hand and the mosses and 


Gronmgen, who contributes learned essays on 
morphology and anatomy which make severe 
demands upon the reader’s power of oonoentratWMi. 
In a concise historical introduction, Sohoute pa 3 ts 
a well deserved tribute to the gemus of Hofmeister, 
whose famous paper of 1861 had the effect of a 
‘flash of lightnmg’ We are remmded that Hof- 
ineister expounded the theory of alternation of 
generations in three pages , he was master of a 
lost art I In an academic discussion of morpho- 
logical conceptions, which contains much that is 
suggestive and provocative, due prominence is 
given to extmot types ; the author’s views on the 
stigmarian ‘roots' of Leptdedendron and SigiUaria, 
and their comparison with the subterranean part 
of Isoetes (quillwort), will be regarded by some 
botanists as heterodox. 

The chapter on anatomy is less satisfactory as 
an exposition likely to be informative and stimu- 
lating to taxonomists who wish to know more 
about the ancestors of plants which are their 
special ooncom References to recent wtwk on 
fossils are inadequate One would like to have a 
clearly written essay on, for example, the an- 
atomical structure of the arborescent lyoopods 
and oalamites of the forests of the Coal Age as 
contrasted with the much simpler construction of 


liverworts on the other hand appear to be separated 
byawidkgap; no livmg plants supply connecting 
links. He goes on to say fhat recently acquired 
blowle^e of the oldest land-plants frxim Silurian 
and DevnaOian rooks has frimished some indication 
of possible transitional forms in the early stages of 
dWtetpOB. It is none the less true that the Bryo- 
and Pteridophyta, inciudixlg both extinct 
gemera, are two sharply contrasted 
One may go farther and exfffess the 
the study of ancient plants as a 
disappointing to seMbhers after 

^ Sohoute of 


their living allies. This oritioism is equally applic- 
able to other chapters in the volume ; authoce, 
with few exceptions, seem to forget that they are 
supposed to address themselves to the general 
botanist. The chapter by S. Williams of Glasgow 
gives a well balanced and readable account of 
expwimental miwphology as an aid to the better 
understanding of f<nm, developmMDit, and evol^i- 
tion. He adopts Prof, Lang’s view 
individual development to adult sixtMt## is 
manifestation of the properties Uf the 
substaaoe under oertam ooiiditidaf*\ aind,Ml|^4 
the importance of more intensive reseali^^^li^ 
physioo-ofaemical prolfiems railed by 
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Went and others on plant hormones. After 
quoting the dictum, "experiment cannot recon- 
struct history”, Williams adds, with refreshing 
optimism “if, however, palaeobotamoal data and 
the results of comparative morphology are taken 
in conjunction with the data derived from experi- 
ment, then it may be found that the latter will 
form a useful contribution to a probable solution 
of evolutionary problems”. 

Mary J F. Gregor of Edmburgh gives a survey 
of work on associations with fungi and other lower 
plants ; the section on the fossil record is meagre , 
on the other hand, diseases of both generations in 
ferns and other Pteridophytes reoeive thorough 
treatment Prof Burgeff of Wurzburg contributes 
a valuable essay on mycorhiza includmg a par- 
ticularly full account, with some admirable photo- 
graphs, of the association of fungal myoelia with 
the prothalli of Lycopodium. This chapter will be 
of great use to teachers and advanced students 
A ^ort chapter by W. M. Docters van Leeuwen 
is devoted to galls caused by mites and insects 
C 3 rtology, exclusive of the nucleus, is dealt with 
by Lenette Rogers Atkinson of Amherst It is 
questionable whether a subject such as cytology 
can be usefully treated from the restricted point 
of view necessitated by the scope of this manual 
This doubt IS also suggested after perusal of the 
chapter entitled "Karyologie” by W. Dopp of Mar- 
burg. It is pointed out that the high chiomoaome 
numbers and small size of the nuclei m some genera 
odd greatly to the difficulty of mvestigating 
nuclear phenomena within the Pteridophyta. It 
may be, that despite lack of agreement in the 
nudei of dosely allied plants, additional informa- 
tion on nuclei and chromosomes will throw fresh 
light on natural affinity. I. Andersson-Kottd’s 
chapter on genetics, which might have been 
written m less teduucal language, gives an m- 
teresting account of the comparatively small 
amount of genetioal analysis so far undertaken, 
and directs attention to the promising Imes of 
research presented by fern hybrids and facilitated 
by the relatively high degree of development of 
the sexual generation 

Growth and tropisms are discussed by H Q. du 
Buy of America and E. L. Nuembergk of Freiburg : 
the influence of light on the development of 
prothalli, including the specific infiuenoe of 
different wave-lengths, is one of many subjects 
luiefly treated. There is an interestmg section on 
the physiologioal peculiarities of spermatozoids 
Karl Wetzel of Berlm contributes a chapter on 
"Chemie and Stofl^eohsel” which is a storehouse of 
facts usefril as a source of information for botanists 
having a knowledge of biochemistry. There are 
two chapters on the ecoh^ of Pteridophyta: 
one on eztra-troj^oal members of the group by 


H Gams of Innsbruck and the other by B. E. 
Holttum, director of the Singapore Garden Both 
contain much that is of general interest ; Dr 
Gams, like many ecologists, forgets that the 
ordinary botanist is not thoroughly familiar with 
the superabundant termmology of the subject. 
Mr Holttum has successfully accomplished the 
task of digging out references to the ecology of 
tropical ferns from general papers and has written 
a very readable and well-illustrated account 
mainly based on his own researches and observa- 
tions m Malaya. The geography of Pteridophytes 
was entrusted to Hubert Wmkler of Breslau who 
gives a good account of a fascinating subject 
His table of distribution is a little difficult to 
interpret. Max Hirmer of Munich contributes a 
well-informed and useful survey of the distribution 
of fossil Pteridophyta m space and in time ; like 
some other palseobotanists, be is a beUever 'in 
continental drift. 

Prof.J Walton of Glasgow and A. H G Alston of 
the British Museum give a concisely written and 
welcome classification of the Lyoopodinse, both 
fossil and recent B. Krausel of Frankfort writes 
with authority on the Psilophytime, a group of 
Silurian and Devonian plants which makes a 
special appeal to the ingenuity of botanists in 
search of origins and clues to phylogeny Chapters 
xvui and xix by Max Hirmer give oonoise and 
valuable descriptions of the two living genera of 
the Psilotinac, Pailotum and TmmpteriB, and of 
the Articulatae, including the single recent genus 
Equiseium and many extmet genera His account 
of the latter, though good, makes one wish that 
be had written an essay which would enable 
botanists to appreciate the difference between the 
Palseozoio articulate plants and the solitary livmg 
representative of the group. 

Carl Christensen of Copenhagen provides a classi- 
fication of the FilicuuB which is a noteworthy 
contribution towards a natural system. Fossil 
ferns and Pteridophyta Incertas aedis are briefly 
treated by Max Hirmer . there is some overlapping 
in this as in other chapters between different 
authors and discfrepanoies in views that are 
unavoidable. Prof.W ZimmermannofTiibingein.in 
the final chapter, which is by no means easy 
reading, states his views on phylogeny. The 
Pteridophyta, with their long history and abundant 
remains preserved in rooks from the Devonian 
period onwards, would seem to offer an excep- 
tionally rich harvest to students of evolution ; 
but on the whole they are disappointing. Some of 
the oldest genera differ too widely from any living 
tj^pes to throw much light on the early stages of 
evolution , others, from Mesozoic ro^, diffn 
only in m^or characters from genera that are still 
with us. The chapter contains much tiiat is 
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speculative much that is stimulatuig and yet as 
one reads it the question recurs Do we estimate 
too highly the value of these efforts of the imagma 
tion as guides to the eourse of evolution ? 

The Manual of Ptendology is well prmted 
and several of the comparatively few illustrations 
are excellent Its chief value is as a book of 
reference for teachers and advanced students 
Considered from the pomt of view of the editor 
as stated m the mtroduction it might have been 
made more generally useful had authors presented 
the results of recent research and adumbrated 
future hues of advance in a more readable less 


condensed and less technical form With few 
exceptions the editor a desonption of the book as 
a collection of essays is scarcely appropriate 
Such criticism vs the reviewer has made is 
not mconsistent with an expression of gratitude 
to the editor for this the latest of many services 
generously rendered to botanical science Dr 
Verdoom with the help of a company of experts, 
has produced a volume ropresentmg a high 
standard of achievement which will be heartily 
welcomed by his co workers and admirers m 
many countries 

Albkkt L Seward 


The Problem of Time 


Time 

and its Importance m Modem Thought By 
M F Gleugh Pp x+308 (London Metluei 
and Co Ltd 1937 ) 12s Qd net 
^ I ■'HIS stimulating and useful book to which 

■■■ Prof L S Stebbing contributes a short fore 
word serves a double purpose first it puts 
before the reader m comprehensive and concise 
form the problems connected with the conception 
or expenmioe or whatever we prefer to call it of 
tune and secondly it attempts to contribute 
something towards their solution The funda 
mental importance of these problems is now fairly 
generally realized and it is with some surprise 
that we leam from Miss Gleugh how recently this 
realization has come As a consequence books 
such as this dealing with the general subject are 
very few m number and a new one therefore calls 
for some attention 

After an mtroductory statement Miss Gleugh 
analyses the problem of time mto its psychological 
physical logical and metaphysical elements and 
each 18 critically discussed The last named 
receives by far the greatest amount of attention 
and the views of Kant Bergson Alexander 
McTaggart and Dunne are separately dealt with 
A synthesis follows m which the relevance of 
time to prediction irreversibihty becoming 
contingency and reahty is exammed and the 
author gives her own conclusions (if that is the 
right word) on the subject The book is completed 
by a valuable bibliography which as well as the 
text, bears testimony to the extent of the field 
surveyed 

Miss Oleugh has a happy gift of expression and 
often makes a subtle pomt clear by a terse sentence 
but she tends to disoount the effect of this quahty 
by rather mvolved presentations of extended 
arguments In the campaign to penetrate the 


reader s understanding she excels m tactics rather 
than m strategy There are too many firstlys 
seoondlys withm firstlys seoondlys 
to make the I ook easy reading and a skeleton 
plan of each argument would have been helpful 
It 18 not the confusion of the thought but that of 
the presentation which is chiefly open to onticism 
and the reader who makes the necessary effort can 
grasp the mo inmg without ambiguity This is so 
rare a characteristic of philosophical books that it 
seems ungr vteful to ask for more but smee what 
18 lackmg could have been so easily supphed it is 
impossible not to regret its absence 

Readers of Nai 0 BE will be chiefly mterested m 
the physioal aspect of time and this unfortunately 
18 the aspect which is least satisfactoril} treated 
Some important pomts are well put but Miss 
Gleugh has oertam misconceptions which are so 
oomm n among philosophical writers on physios 
(and from which some physicists also are not 
entirely free) that it is well to pomt them out She 
behoves that we have a primitive and direct per 
oeption of equahty of mtervals Perhaps so 
but when she goes on to say that it is on this that 
the whole of our measurement is based (p 40) 
she IB definitely wrong Our measurement is based 
on the readmgs of our chosen instruments our 
direct perception entering only mto the observa 
tion of coinctdences not mte^als If the clock 
contradicts our prumtive perception we take 
the word of the clock andmdeed it is an essential 
feature of relativity theory that we may choose a 
clock which grossly violates our mtiutive notion of 
equahty and our measurements will still be per 
fectly legitimate 

Another common misconception is that m 
physics velocity mvolves duration before it can 
be comprehended (p 46) This is not so we 
speak of velocity at an tiutant and the jdirase has 
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meaning We can meaanre thie velocity by an 
instantaneous observation of a Doppler effect, 
that is, of a colour ; we do not need to make two 
observations separated by a duration Again, in 
her discussion of simultaneity, Miss Cleugh tries 
to reoonoile the plain man to Einstein’s apparent 
absurdities by saying that Emstein means by 
simultaneity something different from the ordmary 
notion But this will not do . in so far as the 
ordmary man has a direct knowledge of simul- 
taneity, Einstein means what he does. The point 
is that the plain man’s direct knowledge of simul- 
taneity is confined to events which he actually 
experiences, and Einstem gives unambiguous 
meaning not only to the simultaneity of such 
events, but also to that of all events occurring at 
any one place Events the simultaneity of which is 
ambiguous are among those which occur at different 
places, and of these the plam man must learn to 
understand that his supposed intuitive knowledge 
IS prejudice. 

Fmally, Miss Cleugh cnticizes the Fitzgerald- 
Lorentz contraction as an explanation of the 
Michelson-Morley eiiieriraent on the ground that 
“there is no obvious reason why we shduld assume 
that our measurements of time are accurate, and 
that our measurements of space are at fault, since 
the latter is much easier to measure’’ (p 53) 
This cntioisra arises from a false idea of the experi- 
ment, denved from the popular account m terms 
of the tunes of travel of the two light beams But 
this is purely metaphorical : time does not enter 
explicitly into the experiment at all. What was 
looked for, and was not observed, was a displace- 
ment of interference frmges, and the system of time 
measurement, conventionally chosen, would merely 
have determined the magnitude to be assigned to 
the earth’s velocity if the displacement had been 
observed Spaoe measurement was important be- 
cause the rods m the apparatus had to be equally 
long ; but there was no olo^inthe appsuratus.so that 
whatever motion did to time made no difference. 


These points, however, are more relevant to the 
understanding of physics than to that of time, and 
their significance m relation to Miss Cleugh ’s work 
must not be magnified. Her main concern is with 
the metaphysical status of time, and our general 
feelmg, aftw surveying the variety of discussion 
which she puts before us, is that much labour 
might have been spared if metaphysicians bad 
taken a hint from science and. approached their 
problems from the pomt of view of experience. “If 
1 were to attempt to answer in a single sentence 
the question, ‘What is time ?’,’’ writes Miss Cleugh 
(p 280), “the answer would be, ‘The alogical 
element in the umverse’ ’’ , her point being that 
time is inseparably associated with change, and 
logic can deal only with what does not change. 
Now this will scarcely do If time is the alogical 
element in the universe, then the logical elements 
must be outside time and therefore beyond our 
knowledge The achievements of science show 
that that is not so But why drag the universe 
mto the question at all ? Time is concerned with 
our experience , tune is that which immediately 
removes experiences mto the past, where they are 
inaccessible to change and therefore, on Miss 
Cleugh’s own prmciple, may be amenable to logic 
If, then, we begin with expenence, we can use 
our reason freely Problems concemmg the future 
take on a different aspect, for the future is not 
experience, though it may possibly be anticipated 
by reason actmg on static past expenence From 
this pomt of view we can make mtelhgible problems 
which, from the metaphysical point of view, are 
involved in contradictions 
Nevertheless, it is not wise wholly to ignore the 
labours of great thinkers, even when we feel that 
they are wrestling with chimeras. Miss Cleugh 
has given us a valuable conspectus of efforts, 
great and small, to reach the heart of the most 
frmdamental of intellectual problems, and men of 
science as well as philosophers will be thankfril for 
what she has done Hebbbbt Dimolb. 


Greek Reptiles 


Die Amphlbien und Reptilien Griechenlands. 
Von Prof. Dr. Franz Werner. (Zoologies • Original- 
Abhandlungen aus dem Gesamtgebiete der Zoo- 
logie, Herausg^ben von B. Hesse, Heft 94 ) Pp. 
IV 4- 117 -1-18 plates. (Stuttgart E. Sohweizer- 
bart’sohb Verlagsbuchhandlung, 1938.) 62 gold 

marks. 

S INCE the old days of Sibthorpe and of the 
Expedition de la Mor^e, the study of the 
Greek fauna and flora has fallen more and more 


mto German hands Erhard, Knlpw, Linder- 
mayer and Otto Reiser have told us weUnigh all 
we know of bird-life in mod«n Greece, and now, 
following on the fifty-year-old work of Bedriaga, 
we have from Dr. Fi^z Werner an account of 
the many Greek amphibia and reptiles. The more 
we learn of the Greek fauna the more thankful 
we may be. Its varied ecology has many interesting 
&ots and problems for the zoologist. The mountaina 
have a mid-European fauna, the plains are ‘Mediter- 
ranean’, and the Peloponnese is tjrpioally ‘Gre^’ ; 
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th« islands differ notably from one another, and 
the Asiatic or Anatolian fauna begms m Rhodes 
and Cos and the rest of the Dodecanese. The 
olassioal student longs to know more about 
the several species, their folk-lore, their vernacular 
names, and all that may elucidate the ancient 
writers. Now Dr. Wemer has given us a 
good, but it must be confessed a dry account, 
with many photographs and drawings, of the 
abundant Qreek fkuna of frogs and toads, tortoises, 
lizards and snakes He is a good zoologist , but 
he very seldom quotes a Qreek name, he cares 
nothing at all for Aristotle, he does not touch on 
the many ill-identified reptiles mentioned by 
Nicander in his “Thenaoa” Nevertheless his 
book is of no small mterest even to the classical 
student 

There are many poisonous snakes round about 
the Mediterranean, but m Greece there seem to be 
only two — Vipera ammodytea, widely distributed, 
and V. lebettna, eonfined to the western Cyclades 
The Greeks, who are very poor naturalists, are 
often httle aware of how poisonous these vipers 
are, while they look with superstitious fear on 


cortam harmless toads and snakes and lizards, 
and show them no mercy Some of the snakes are 
very large, as indeed Nicander tells us. CoelopeUxs 
lacerlina (here called by another name) grows two 
yards long , while among the fierce but harmless 
species of Coluber (or Zamenia) the long slender 
C ruijxdum, the oalrra of the Greeks, common 
m Attica, and the rarer 0 jugvlarxa, may grow 
even to three yards long Of ‘Greek’ tortoises, 
favourites of the traveller, there are three species, 
besides two water-tortoises, Emya and demmya 
caaptca , it is the latter which is the common 
4 Tou noTanoG. The chameleon, well known 

to Aristotle, is not found on the mainland of Greece, 
but only m Chios, Samos, Crete and Asia Minor ; 
the salamander, on the other hand, common m 
(froeco, IS absent from all the islands of the 
Archipelago The large lizard Troptdoaaurua algtra, 
commonly said to occur m Greece, is not mentioned 
by Dr Wemer, and there are some other notions 
current about the fauna which his book will help 
to correct or disjiel. 

The price of this small book, 62 gold marks, 
IS quite unconscionable D W T. 


Crystal 

A Text-Book on Crystal Physics 
By Dr W A. Wooster Pp xxii -1-295. (Cam- 
bridge • At the Umversity Ifress, 1938 ) 15a net 

' I ^HIS book is stated to be mtended for students 
at universities, and the reader is forewarned 
that for its proper understanding a knowledge of 
the elements of physios, mathematics and crystallo- 
graphy is necessary. A very considerable acquamt- 
ance with higher mathematics will certainly be 
required ; indeed the book has a somewhat 
forbidding appearance, owing to being overladen 
with mathematical formulse and Ceurtesian tensorial 
notation. The author obviously recognizes this, 
for certain chapters and many paragraphs are 
marked to be omitted at a first reading That the 
first chapter should be so marked, however, is dis- 
concerting, for it is supposed to explam the tensor 
notatiem employed throughout the book. 

The author is not very generous, or even fair, 
to previous investigators. The fallacy is repeated 
that little was draie in crystal physios previous to 
the discovery by Laue in 1918 .of the X-ray 
diSractiaD by oryrtal planes, the work which paved 
the way being entirely ignored. For the most 
marvellous thing about the X-ray analy^ of 
orystala is the elinnbing confirmation which it has 
brought of the (xmclusions, principles, and possible 
types of bryital structure, derived from the 


Physics 

previous reseaiches, besides its conversion of rela- 
tive measures to absolute ones Moreover, it is 
surely mcorrect to say that “m particular there 
was an almost complete absence of researches on 
the variation of a given physical property in a 
large number of crystals havmg chemical or 
cr 3 mtallographic similarities”. The work of Perrot, 
Miers, Pope, Barker, von Groth (with his four 
magnificent volumes of related substances), Becke, 
Muthmann, Sohoenflies, Barlow and Fedorov, and 
(m all humihty) the reviewer, whose thirty years’ 
work on the eighty Tutton salts, and fifteen related 
simple salts, is now being added to as regards their 
magnetics by Krishnan, are dear cases of work 
m the domam of crystal physics which appear to 
be Ignored m the above-quoted statement. 

Having said so much in diffident cnticism, it 
must be added that there is a wealth of real value 
in the book There are, especially, good chapters 
on thermal conduction and magnetic mduction in 
crystals, on the piezo- and pyro-electric properties 
of crystals, and on their elastic and dielectric 
constants The book is admirably printed m larger 
type than usual, but the illustrations are only line 
drawings, except two or three figures reproduced 
from other authors It is appropriately dedicated 
to the late emeritus professor of min^ogy and 
master of Pembroke College, Cambridge, Prof. 
Arthur Hutchinson. A. E. H. T. 
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Plant Form and Function 

By Prof. F. E Fritsoh and Prof. E. J. Salisbury. 
Pp. viH -1 668. (London : Q. Bell and Sons, Ltd., 
1638.) 17«. 6d. net. 

S tudents and teachers of botany have in the 
past made good use of tho two text-books by 
the jomt authors : “An Introduction to the Study 
of Plants” and “An Introduction to the Structure 
and Reproduction of Plants”. In the volume now 
under review the authors have, in responso to many 
requests, united the subject-matter of both books 
mto a single volume. This has been done successfully 
by dove-tailmg the chapters of tho two earlier books 
very ingemously, so that the new volume forms a 
very harmonious whole, and its composite nature can 
only be ascertained by a careful comparison of the 
text with that of tho component piarts. Tho authors 
may therefore be congratulated on a clever piece of 
s^Tithesis The now volume will be appreciated even 
more than the two oarher text-books, for it gives a 
more complete as well as a consecutive account of 
tho elementary features of botany and thus facilitates 
the study of the subject 

The authors have taken the opportunity also of 
bnnging the subject matter up to date. This is 
paHioularly apparent in the chapter on heredity and 
evolution, m which the more recent developments 
of cytology are dealt with and explamed In some 
of tho physiological chapters new matter has been 
added, such as an account of the growth-promoting 
hormones. New discoveries in connexion with the 
alternation of generations in the Algie, heterothaUism 
in the Fungi and recent work on the cytology of tho 
basidium arc all dealt With m the new volume. 
Students will appreciate the fact that to each of the 
more irapiortant sections a selected list of books is 
given for further reference and also conveniently 
listed under that heading m tho mdex. 

More than a hundred new illustrations have been 
added. An additional chapter on the British flora 
as well as the mclusion of additional families in the 
taxonomic section is a welcome sign that the im- 
portance of systematic botany is regaining recognition. 

Bactcnology : 

a Text-Book of Micro-organisms. By Prof Fred 
Wilbur Tanner. Third edition. Pp. xiii -1-610. (New 
York ! John Wiley and Sons, Inc. ; London : Chap- 
man and Hall, Ltd , 1037.) 17« 6d. net. 

T his book, though by no means elementary, is 
designed for the use of those who are studjrmg 
bacteriology for the first time. Tho student mokmg 
use of It should possess some aoquamtanoe with the 
elements of biology, and the book may then be 
considered as continuing his biological studies m the 
domam of micro-organisms, more particularly tho 
bacterial forms, though chapters on the yeasts, 
moulds and Protozoa are also moluded. It 
deals especially with fundamentals, and particular 
attention is devoted to the structure, nutrition, 
metabolism and classification of the bacteria, and the 
action of physaoal agents upon them ; this matter 
oooupies the first half of the book. The second half 
IB devoted to a consideration of the processes involving 


bacterial action, and chapters deal -with the bacterio- 
logy of water and milk and canned foods, sewage 
disposal through bacterial action, and the vanous 
industrial fermentations dependent upon bacteria. 
Finally, the relation of bacteria to diseases, animal 
and plant, is considered, and tho nature of immunity 
IS bnefly discussed. 

The book gives on excellent survey of all the 
subjects with which it deals, it is very readable, and 
the biographical details mcluded of the pioneers of 
the science mcrease the mterest , it is also well 
illustrated. The only fault-findmg we would register 
is that the author, m an appended bibliography, m 
many instances gives the date of old editions of text- 
books, when much later ones have appeared. 

R T Hewlett. 

The Chemistry of Antigens and Antibodies 
By J. R. Marrack (Medical Research Council, Special 
Report Series No 230 ) Pp 194 (London H M. 
Stationery Office, 1938 ) 3s. not 

I N 1934, the Medical Research Council published, 
“for the assistance of workers in the field”, a 
report on tho chemistry of antigens and antibodies 
prepared by Prof J, R Marrack. The widespread 
mterest in this report, not only of workers m the 
subject, but also of msmy others interested m bio- 
chemistry, has led to the decision to revise it m the 
light of discoveries made during the last four years, 
and the task has again been entnisted to Prof. 
Marrack 

The admu»bly wide view of the subject adopted 
by the author lessls to the inclusion of a chapter on 
physico-chemical considerations, m which topics such 
as the electronic theory of valency and theories of 
the structure of proteins are discussed. To those 
engaged m the field of immunological chemistry, the 
two chapters on tho nature of antigen-antibody 
reaction will be of jiartioular interest, but to all those 
concerned m one aspect or another of the chemistry 
of biological phenomena, this report can be recom- 
mended as providing a lucid and comprehensive sur- 
vey of a field which is, at present, expanding at an 
astonishing rate 

Mea Culpa: 

and the Life and Work of Bemmelweis. By Louis- 
Ferdinand Online. Translated by Robert Allerton 
Parker Pp. x-fl76 (London: George Allen and 
Unwin, Ltd., 1937.) 6* net. 

T his httle book consists of two imequal and 
unconnected portions. In the first, which 
occupies only 34 pages, the writer, who is a qualified 
medical man but is beet known for his authorship of 
the unconscionably long and dreary novel entitled 
“Journey to the End of the Night”, makes a frenzied 
attack on Communism as the result of a recent visit 
to Soviet Russia. The second part contains a lively 
and sympathetic account of the great Hungarian 
medical man, Ignaz Philip Semmelweis, who was a 
pioneer in the prophylaxis of puerperal fever in the 
pre-Listerian era, and died insane in 1841 at the age 
of forty-seven years after failing to convince his con- 
temporaries of the truth of his doctrines. 
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Polarographic Research on Cancer 

By Prof. J. Heyrovsk^, Charles University, Prague 

I T 18 believed that an account of the scientific University by R Brdicka* who introduced a more 

foundation and technical details of polaro specific polarographic reaction for the proteins 

graphic research on cancer on which method of by adding to the 0 1 JV solutions of ammonium 
serological investigation three letters have recently chloride and ammonia a solution of a cobaltous or 

appeared m Natttrh* • • will be of general inrterest cobaltic salt of about 0 001 AT Ho has shown 

A dilute aqueous solution of blood or serum is that proteins contammg sulphur cause m such 

studied polarographically which moans that a solutions a new wave at a smaller voltage (1 4) 

direct current is passed through it under increasing and ascribed this effect to the sulphydryl and 

voltage m order to record the current voltage di sulphidic groups of the protem Ihis conclusion 

curve The cathode consists of mercury droppmg w supported by the fact that simple thio acids 

slowly (every 3 seconds) from the mouth of a like thio glycolic acid cystome or cysteyl glycine 

thick walled capillary with a narrow boro (0 06 or their di sulphidio forms produce a similar 
0 06 mm diameter) the layer of morcurj at the catalytic polarographic effect* but only in the 
bottom of the beaker serves as the anode A few presence of salts of divalent cobalt whereas higher 
cubic centimetres of the solution are suffii lent for polypepti lea and proteins give the effect also m 
carrying out the electrolysis The applied e m f the presence of salts of tnvalent lobalt With this 
IS mcreased from zero to about 2 volts whilst the tery sensitne and reproducible recction Brdi6ka 
current oorrespondmg to the applied e m f is was able to work out a micro analytical estimation 
registered photographically Ihe current volt ige of cystine m one short piece of hair follow the 
curves which ensue m this arrangement are mde kmotits of hydrolysis of protems and determine 
pendent of the duration of electrolysis and may be the proteolytic activity of pepsin * In 1936 he 
repeated any number of times with great repro became acquainted with the work of A Purr and 
ducibihty the current bemg determined by the volt M Russel who found that carcmomatic blood 
age and the composition of the solution The theory shows in certam biological reactions less activity 
the practical apphcations and necessary apparatus than normal blood F Waldschmidt Leitz and 
for this sort of electrolysis are the work of J his collaborators* attempted to use this reaction 
Heyrovskjl and his school * The apparatus into for cancer diagnosis and expressed the opimon that 
raatically recordmg current voltage curves was the lack of activity of the carcmomatic serum is 
called the polarograph* the resulting diagrams duo to decreased activity of the sulphydryl groups 
polarograms and this branch of electrochemistry m the proteins of blood senim 
has been termed polarography • • In the latest Brdi6ka now tried his polarographic reaction, 
model of the recordmg apparatus the galvano which gives the activity of the sulphydryl or di 
meter shunt potentiometnc and photographic sulphidic groups m the blood serum to compare 
drum are all enclosed m one box the micropolaro them m normal and carcmomatic serum On 
graph smtable for medical and technical applies direct companson of the native sera but bttle 
tionsf difference is shown However if denatured sera 

In 1930 a polarographic effect of protems was are compared a distmotl} lower polarographic 
described’ which consisted of a characteristic wave protem effect m the pathologic sera is found The 
at the voltage of 1 6 on the current voltage curve denaturation may be effected by adding alkah to 
of a solution of ammomum chloride contammg the serum and allowing it to stand at room tempera 
traces of proteins this effect has been shown to be ture Another way which also leads to consider 
due to the electrolytic evolution of hydrogen able differences between normal and carcmomatic 
catalysed by the presence of the protem at the sera is to add 0 2 c c of the serum to 5 c o of 
cathode mterphase 0 06 W hydrochlonc acid contammg 6 mgm of 

Smoe then the protem effect has been mvestigated pepsm and to keep the mixture at 40” C After 
m the Riysioo Chemical Institute of the Charles half an hour 0 2 o c of the mixture is withdrawn 

added to the cobaltous Brdidka solution (O-l N 
ammomum chloride 01 N ammonia 0 001 AT 
work Folaro^phio Studios oobaltous ohlonde) and the polarographio oorve 

Bolntion is registered (between 0*8 and 
® ” SMgent * 1 g V ) In this manner the polarogram reprodnoed 
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as Fig. 1 was obtained. The denaturation or 
the peptic action liberates the disulphidio groups 
through a re-arrangement or cleavage of the micellar 
structure of the protein molecules, thus indicating 
that the carcmomatic serum contains fewer sulphur 
groups than the normal one This conclusion was 



LiBBRATION or THB POI,AROOiUJ*HICAU,y ACTTVK OROUrS or PBOTKIN8 BY 
PEPTIC OLBAVAOE CUBVFS 1, 3, 6, 7, WITH OAROINOMATIO SEBUM, CURVES 2, 4, 
«, 8 WITH KOBMAL SJBBUM, IN OOBALTOUS BbdI&Ea’S SOLUTIOtf. SENSITIVITY 
1/250, VOLTAGE 0 8-18 CUBVB 8. Co DENOTES THE OOBALTOUS ‘WAVB’, 
P THE PROTEIN ‘WAVE* ThE CURVES WERE RECORDED ArTER 5, 16 AND 30 
MIN OF THB REACTION 


verified by the estimation of cystme m the hydro- 
lysates of the normal and pathologic sera examined, 
when Brdidka obtamed the same differences — both 
polarographically and colorimetncally — in the con- 
tent of cystme as were found by his protem test* 
Another sigmficant reaction has been worked 
out by K. Mayer in collaboration with Brdicika 
m the Physico-Chemical Institute of the 
Charles University, involving deprotem- 
ation of the serum** For this purpose 
0 6 c 0 of serum is added to 1 0 c o of 
0 1 potassium hydroxide, and after 
standmg one hour the proteins are pre- 
cipitated by the addition of 15 c c 
20 per cent sulphosahcylic acid , 0 6 o o. 
of the filtrate is added to the cobaltio 
‘Brdicka solution’ (0 1 iV ammonium 
chloride, 0 1 iV ammonia, 0 001 N co- 
baltammine, Co(NH,),Cl,) In this 
manner the liquor is freed from pro- 
teins ; however, their decomposition 
products — the albumosee — ^remain par- 
tially in solution. Investigations have 
shown that carcmomatic sera have a 
larger content of these products soluble 
in sulphosalioyhc acid than normal sera. Con- 
sequently an abnormally high ‘wave’ obtained 
after deproteination (Fig. 2) mdicates a patho- 
'logical case, just as does the abnormally low 
‘wave’ obtained after peptic cleavage (Fig. 3). The 
degradation of the pfotein molecules, which thus 
isjipwn to take place in the carcinomatio serum, 


may be effected artificially by treating a normal 
serum with alkali or pepsin, by which the pro- 
ducts partly soluble in sulphosalicylic acid are 
split off and cause then the latter polarographio 
pathological effect. 

’The pathological state indicated by the ab- 
normal height of Brdidka’s 
protem ‘wave’ has been ascer- 
tamed to be due to oaremoma 
or sarcoma — if acute cases of 
mfiammation or fever are elim- 
inated The serum in the latter 
pathological state gives with 
either reaction an abnormal, 
that is, a ‘positive’ effect 
Investigations are now being 
directed towards distinguishmg 
whether the decomposition pro- 
ducts of the serum proteins due 
to cancer are different from 
those due to other diseases 
(inflammation, fever) so as to 
make the polarographio re- 
action m this respect more 
specific 

The first systematic research 
usmg the polarographic diagnosis of cancer was 
carried out by Brdi5ka m collaboration with Dr 
F N. NovAk, director of the Radio-Therapeutic 
Institute, Bulovka, Prague . from 187 cases, the 
polarographio diagnosis agreed m 102 out of 107 
histologically asoertamed carcinomatio oases, 11 of 
the 13 sarcoma cases, whilst one of the 38 normal 



sera showed a positive polarographio reaction ; of 
the 29 non-caroinomatio diseases, 14 were polaro- 
graphically positive and 15 negative. 

A similar agreement was found in the Finsen 
Institute and Radium Station, Copenhagen*, 
where amongst the positiTe reactions some 
oases of hepatic disorder were ascertained. The 
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polarograpluo oanoer diagnosis is being sucoessfully 
applied also m the Institute of Organic Chemistry 
(director Prof B Waldschmidt Leitz) and m the 
Gynecological Clinic (director Prof H Knaus) of 
the German Umversity Prague and at several 
hospitals m Czechoslovakia and m Germany 



General experience shows that the hrst reaction 
(with pepsm) deviates the more from normal the 
more developed is the stage of cancer — ^moreasmg 
from 3 to 60 per cent An attempt is bemg made 
to refine this polarographic diagnosis by experi 


mentmg on animals so as to distin guish an early 
stage of oanoer Whilst there are many details still 
to be investigated in the polarographic reaction of 
oanoer the diagnosis just as it is presented here, 
offers already substantial advantages over biolog 
leal tests It is automatically registered and per 
feotly reproducible the chemical treatment is 
very simple and comparatively short (one hour 
standing at room temperature) only 0 6 o c of 
serum is needed but the reaction may even be 
earned out with one or two drops (0 1 c o ) of blood 
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Excavations at Njoro, Kenya 

By Dr. L S B Leakey 


'POURING the latter part of April and the 
beginning of May preliminary excavations 
were earned out at a small rook shelter m the forest 
near Njoro, Kenva Colony, and as a result a new 
branch of the local neolithic stone bowl culture was 
discovered presentmg certain mteresting features 
This small rook shelter had been used during 
the neohthio penod not as a hvmg site but as a 
place for disposal of the dead by mcmeration and 
the particular method which was used m bummg 
the bodies resulted m the preservation of a 
number of objects not usnally found m stone age 
Bites, owmg to their perishable nature 
llie method in which mcmeration was earned 
out W6M to dig a shallow hole m the fioor of the 
shelter, place the Ixxiy m this m a contracted 
position, together with a vanety of grave goods, 
cover the whole with soil and <x)hre and then 
light a Urge fire on top The result of this treat 
DBent was that tiie bodies wwe baked rather than 
Ininit, vriule oombostible objects such as baskets, 
oord, woodwork and even oidahashes were pro- 
■orved as oharooal instead of turning to ash 


As each auooesaive body was brought to the site 
to be mcmerated a fresh hole was dug mto the 
charred remauis of previous burnings which were 
then disturbed and m course of tune the deposit 
formmg the fioor of the shelter to a depth of about 
three feet became composed to a large extent of 
oharooal and burnt bone Only the bones of the 
last few bodies mcmerated m the shelter before it 
was abandoned were therefore reasonaUy intact, 
and the vast majority of the skulls and i^eletons 
were much broken up 

Although only a very small part of the cave 
fl(X)r has been excavated the site had been so 
extensively used that the remams of more than 
seventy mdividuals were recovered Indeed, at 
one pomt an area of one onbio yard contamed the 
remains of sixteen mdividuaJs 

So far as can be stated at present the human 
remains mdioate that the population was very 
similar to that which I have desonbed m the 
"Stcoe Age Races of Kenya as the Blmenteitan 
type of man , but oertain otiier elMnents appear 
to be Resent also 
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The human remains, however, are by no means 
the most Interesting of the discoveries at this site, 
and the chief mterest centres around the charred 
basketry and woodwork and also the many stone 
beads which were found 
Three quite distinct types of basket work were 
recovered, as well as fragments of a narrow strip 
of finely woven strmg fabric which suggest a belt 
All of these were preserved as charcoal dust, but 
treatment with ‘Durofix’ dissolved in amyl acetate 
proved to be a satisfactory preservative, and the 
charcoal dust was transformed into a fairly hard 
substance Large quantities of plaited fibre string 
and cord were also recovered in the same way. 



Cabvzd Wooden Vmsbi. fbok 
NroBo, Kxnya 


A remarkably well-carved wooden drinking 
vessel was found, and this is shown in the accom- 
panying illustration. Both the detail of the carving 
and the finish on the inside of the vessel suggest 
that it could scarcely have been made by neolithic 
man using only obsidian tools, and we are inclined 
to the belief that this vessel represents an object 
imported fropi one of the early civilizations. 

While the evidence of the wooden vessel alone 
would be insufficient ground for postulating a 
trade with Kenya from one of the early civiliza- 
tions, this i^ea is strongly supported by the stone 
beads. Somd frve hundred of these as weU as a 
number of beanttful stone pendants were recovered, 
and they all exhibit a very high degree of woriunan- 
ship, s^hi-pnoious stones include fire-opals, 


camelians, agates (banded and moss varieties) 
common opals, green quartz and Amazon stone 
(miorocline-feLqiar). Of these, optds account for 
more than half the beads. The Amazon stone is 
of unusually fine quality and at first was mistaken 
for jade, to which it bem a superficial resemblance. 

A variety of shapes of beads occur, including 
barrels and flat disks, the latter mainly of opal. In 
all oases the degree of skill shown in shaping and 
drillmg the stone beads and the pendants contrasts 
strongly with that exhibited m the manufacture 
of the bone beads and pendants, which were 
certainly made by the neolithic people concerned, 
and this again seems to suggest that the former 
were made by people of superior skill and 
knowledge. 

This view is strengthened by the fact that 
extensive prehistoric opal mines are connected 
with this site and in the surrounding area , it is 
difficult to believe that they were the work of 
neohthic man for the sake of his personal adorn- 
ment without a stimulus from outside 

On the evidence at present available, therefore, 
we incline to the view that there was influence 
from one of the early civilizations which imtiated 
the mining for opals. It is even possible that there 
was direct contact with the traders, who employed 
as labour the neolithic inhabitants of the district 
and paid for the labour with stone beads and 
pendants 

Besides the articles described above, the site 
yielded a very large number of stone bowls and 
pestles of a type quite distinct from those belonging 
to the other branches of the local stone-bowl 
culture complex, a number of flat gnndstones and 
rubbers, some pottery and also some obsidian 
implements No trace of metal was found. 

It IS impossible at present to give a precise date 
to these new discoveries, but certain indications, 
such as the method of disposal of the dead, the 
physical type represented by the skulls and the 
nature of the obsidian tools all give a definite link 
with the Elmenteitan mesolithio culture. On the 
other hand, the stone bowls and pestles are 
definitely related to those found with other 
variants of the stone-bowl culture, but they are 
somewhat cruder typologically. 

These facts seem to suggest a date intermediate 
between the mesolithic and the other neolithic 
industries previously discovered, and a wry 
tentative date of circa 4000-3000 b.o. is therefore 
suggested. 

Much will depend on whether the stone beads 
and pendants and the carved wooden vessel can 
be definitely linked with any of the early civiliza- 
tions of the Near East or elsewhere. Any evidence 
which readers of Natxtxb can offer betuflng on the 
subject would be greatly appreciated. 



No. 3590, August 20, 1938 


NATURE 


321 


Obituary Notices 


Dr. A. E. H. Tutton, F.R.S. 

A lfred edwin Howard tutton, who 

died on July 14, was born on August 22, 
1864, at Cheadle Moseley, now th© Edgolo\ district 
of the borough of Stockport H© attended science 
classes at the Stockport Mechanics Institute ond 
also the evening courses in chemistry of Prof 
Rosooe at Owens College, Manchester In 1883 
he went to the Normal School of Science (later tho 
Royal College of Science) and Royal School of 
Minos, South Kensington, with an exhibition, which 
he took in preference to a scholarship which ho had 
gamed for Owens College. During his period os a 
student, Huxley was professor of biology, Frankland 
of chemistry, Guthrie of physics, Judd of geology 
and Lockyer of astronomy, and a fellow-studcnt 
was H. G Wells Tutton was a brilliant student 
and gained several scholarships ond prizes In tho 
meantime, Thorpe had sucoeodod Frankland as 
professor of chemistry, and under his duvction Tutton 
began the research on the lower oxides of phosphorus 
m which the new oxide P.Oi was discoverwl and tho 
lower oxide P«0, was fimt prepared in a state of 
purity and definitely characterized in its properties 
This work was published in 1890 and 1891 In 1889, 
Tutton hcMl been appomted to the post of demonstrator 
in chemistry and lecturer m chemical analysis at tho 
College During this period, he also assist^ Thorpo 
and Rucker m the magnetic surveys of Scotland and 
England. 

On the completion of this work, Tutton turned 
his attention to crystallography, taking some lessons 
m crystal measurement from Mr H A. (now Sir 
Henry) Miers, who was then assistant to Prof Story 
Maskeljme at the British Museum (Natural History) 
Ho measured some organic compounds, including 
aconitine, which had been prepared in tho labora- 
tories, but his ambitions were of much wider scope 
in this subject. Ho formed a definite plan of research 
which was to occupy him for forty jears, namely, 
the study of the crystal forms of chemically related 
senes of compounds. These results, he saw, would 
throw light on tho structure of salts, since by re- 
placing one element in a orystalhno salt by another, 
closely related, element, tho effects on the molecular 
volumes and crystal angles of salts which had boon 
generally regarded as isomorphous would be disclosed. 
It had early been recognized by Wollaston and by 
Mitsoherlioh that isomorphism was not absolute, and 
that small yet defimte alterations m crystal angles 
■^oeulted from the replacement of one isomorphous 
element by another. 

The first series studied by Tutton comprised the 
sulphates and selenates of piotasBium, rubidium, 
otBsnun, unmonhizn and thallium. This was followed 
by the double sulphates and selenates of these metals 
with those at mtignesinmi zinc, iron, nickel, cobalt, 
*’“*®®*M**i oo[f>er aind cadmium, which form 


magnificent crystals with six molecules of water In 
all, nmoty-ene salts were studml, and the results 
oommimioatod in about fifty papers from 1890 until 
1929 As a result of this painstaking and accurate 
work, it was established that tho cr 3 ^tallographio 
propiTtios vary regiilaily with tho atomic weights 
of the intorchangeable elements The same result 
was established for tho perchlorates and double 
chromates of the alkalis This work could be brouglit 
into relation with tho structures as revealed by the 
X-rays when this now method became available In 
carrying out his crystallographic mvestigations 
Tutton showed the greatest mgoiiuity m devising 
and perfecting the measuring instruments, so that his 
methods became well known as representing tho 
highest standard of erystallographio research. 

In 1896 Tutton became an inspector of technical 
schools and moved to Oxford, where he ©quipped a 
privote laboratory In his ten years m Oxford ho 
became associated with New (killcge and took the 
B Sc., D So and M A degrees, and in 1 899 ho was 
elected a fellow of the Royal Society In Oxford he 
mametl Miss Margaret Loat. In 1906 he was trans- 
ferred to the London district and moved his home 
and laboratory to Ixindon. He wrote some important 
books duruig tb-s period, his “Orystallmo Structure 
and Chemical Constitution" being published m 1910, 
"Ciystals” in 1911, and “Crystallography and 
Practical Crystal Measurement’' m 1911. Tho last 
work, which gives detailed accounts of his practical 
methods and instruments, appeared m a second 
edition in two volumes m 1922, and it constitutes 
one of the most valuable works on experimental 
crystallography m any language His instruments, 
he recognized, could be applied to a oompansoii of 
the ijarhamentary and local government oopies of 
tho standard of length with the Imperial Standard 
Yard, and Tutton devised and supervised the con- 
struction of an uiterferontml comparator for tho 
Standards Dejiartment, tho work being earned out 
m 1907-9. h'urther work ui this direction was 
curtailed by his transfer to tho south western district 
centred on Plymouth, where hv> resided at Yelverton, 
6n Dartmoor. His erystallographio researches were 
continued, although his laboratory was not now so 
convenient In 1912 he beca na president of the 
Mineralogical Society. During the Oroat War he 
earned out special work for tho Government. 

Tutton’s services as a lecturer were much sought 
and ho delivered many courses, illustrated by d«non- 
tions With his magiufloent apparatus. Ho visited 
Canada with the Bntish Association m 1909 and 
spent some time m climbing the Rooky Mountains 
He also made many visits to tho Alps, and in 1927 
he published “A Natural History of Ice and Snow, 
Illustrated from the Alps", enriched by his own 
photographs. In 1920 he visited Cape Town with 
the Bntish Association, also going to other parts of 
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Africa, and returning by way of Egypt and Palestine, 
^fhioh he visited 

In 1930 Tutton had roeiunod hie work on the 
evaluation of the Imperial Yard m terms of the 
wave lengths of light The value, published in 1931 
(his last paper), was 1,420,210 wavelengths of the 
red radiation of cadmium m the yard at 62° F The 
value published in 1934 by the National Physical 
Laboratory, who had used the Fabry Perot method, 
was 1,420,200 

In 1024, Tutton moved his house and laboratory 
to Cambridge, where he participated m the umversity 
course m mineralogy at the invitation of Profs Lewis 
and Hutchinson His laboratoiy during this period 
was at Its best 

Tutton entered mto his retirement m 1931, his in 
struments being transferred to the Physics Department 
at the University of Manchester, which had conferred 
on him the honorary degree of D Sc in 1926 
Tutton B work stands as an enduring contribution 
to chemistry and crystallography Marked by great 
accuracy and beauty of finish, it was achieved durmg 
a life conscientiously devoted to official duties, and 
hence it exhibits that peculiarly British character 
which IB seen m the researches of other distinguished 
men of science who have laboured in like ououm 
stances J R Pabtinotom 

Dr C E Guillaume 

By the recent death of Dr Charles Edouard 
Guillaume the world is deprived of a distinguished 
roan of science who had taken a leadmg part m the 
advancement of the subject which, for more than 
fifty j ears, he had made his own 
His grandfather, Charles Fredeno • Alexandre 
Guillaume, leavmg France for political reasons, lived 
for a tune in England, where he established a watch 
makmg busmess, earned on afterwards by his three 
sons, of whom Edouard eventually returned to settle 
at Fleuner, m the Swiss Jura, where Charles Edouard 
was bom on February 16, 1861 

In the course of his education, at the Qymnase m 
NeuohAtel, and at the Zunoh Polytechnic, Guillaume 
showed a definite bent towards physics and, on leavmg, 
became for a short time on artillery officer, devoting 
himself with enthusiasm to the study of mechanics 
and ballistics So early as 1883, however, he entered 
the then recently established Bureau International 
des Poids et Mesures, at Sevres near Fans, where 
he was destined to carry out his life’s work Com 
menomg under the successive direction of O J 
Brooh and J R Benott, he himself became du^tor 
of the Bureau m 1916, a position which be held until 
his retuemMit, after fifty three years’ service, with 
the title of honorary director, in 1936 
Guillaume a earliast mvestigations were oonoemed 
with thermometry, an ever* important subject m the 
science of metrology, and particularly so m the early 
days of the Bureau, when the now standard metre 
was being established Guillaume earned out on 
portant mvestigations on the oorrecticms to mercury* 
m glass thermometsrs, and himself made detailed 
oabbrations’ of thermometers used at the Bureau m 


the establishment of the thermal expansions of the 
standards of length, and for other cognate purposes 
He also shared m the mitial mteroompansona of the 
platinum indium copies of the International Metro 
which were prepared for distribution to the various 
countnes subsonbing to the Convention du Mdtre, 
and undertook a redetermination of the mass of the 
cubic decimetre of water, by the method of contact, 
which gave a result in such excellent agreement with 
that found by interferential measurements by 
ChappuiB, and by Benoit and Buisson, that it has 
never been thought necessary since to repeat this 
measurement 

Guillaume s most important contribution, however, 
to the Bcienco of metrology m particular, and also 
to mdustry, was his mvestigation of the remarkable 
properties of the nickel iron alloys A chance observa 
tion, durmg a search for a suitable alloy lees expensive 
than platmum indium to serve as a material for 
the construction of secondary standards of length, 
showed that one nickel iron alloy hod a coefficient 
of thermal expansion above, and another appreciably 
below, that of either iron or nickel separately 
Guillaume at once decided on a systematic mvestiga 
tion of a whole senes of alloys, which immediately 
revealed the general features of the system Pains 
takuig and exhaustive researches followed, m which 
he was fortunate to obtam the oo operation of 
M Henry Fayol, who put at his disposal the resources 
of the Aci^nes d Imphy, for the preparation of 
samples There result^ the discovery of invar , an 
alloy with very low (m some cases zero or even 
slightly negative) coefficient of expansion , ‘elmvar’, 
m which the thermal coefficients of linear expansion 
and elasticity are balanced so os to give constant 
period of vibration , together with other useful alloys 
A complete theory followed of the reversible tnuas 
fonnations on which the peculiar properties of these 
alloys depend 

The introduction of mvar rendered practicable the 
procedure suggested by Jftderm for the use of wires 
instead of length bars m the measurement of geodetic 
bases, thus leading to the establishment of the sapid 
methods m current use for this purpose, and mcident- 
ally directly justifying the faith of geodoeists by whose 
insistence largely the Convention du M6tre was 
originally brought mto being InvEMf has also been 
used widely m mstrument makmg and for industrial 
purposes, for example, for thermostats In addition, 
the use both of mvar for the pendulums of astronomical 
clocks and of the ’Guillaume’ mtegral balance with 
elmvar hair spring, which eliminates secondary errors 
m high grade watohes and chronometers, hsa led to 
a marked advance m the horologioal industry with 
which his family was traditionally associated It is 
estimated that more than a hund^ million watohes 
with ‘Guillaume’ balances are now m existence 

Throughout his long career, Guillaume was «m 
ardent propagandist for the metric system, and never 
lost an opportunity for furthering the extension of its 
apphoation As director of the Bureau International 
he had naturally to give much of his tune to admm* 
utrative affairs, and those who had the privilege pf 
meeting and woricing with hnn received an impTeaSkn)| 
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of outstanding courtesy, tact and charm In addition 
to other honours and decorations from all over the 
world, too numerous to mention, he was a Grand 
Officer of the Legion of Honour, and in ]»20 was 
awarded the Nobel Prize for Physios for his work on 
the niokel-iron alloys. 


Wb regret to annoimoe the followmg deaths ■ 

Dr. Jan Constmitijn Coeterus, formerly director of 
the first High School at Amsterdam, Holland, known 
for hiB work on plant teratology, partly with Dr. J. J. 
Smith, on July 31, aged eighty-nme years 


Prof Jacob Kunz, professor of mathematical physics 
m the University of Illinuis, known for his work in 
astrophysics, on July 18, aged sixty -four years. 

Prof Earl B McKinley, dean of the Medical School, 
director of medical research and professor of bacterio- 
logy in the George Washmgton University, on July 28, 
aged forty-three years 

Mr. F. C. Meier, plant pathologist of the US. 
Department of Agriculture, known for his work on 
the disease of economic fruits, and on nrobiology, 
on July 28, aged forty-five years 

Prol Nicola Parravano, professor of general 
chemistry in the University of Rome, aged fifty-five 


News and Views 


Canadian Tour by Prof. C. D. Ellis, F.R.S. 

Pbof. C. D Eixis, who holds tflo Wlieatstone 
chair of physios at Kmg’s College, London, has been 
granted leave of absence for the Michaelmas and 
Lent terms m order to visit all the Canadian univer- 
sities. The tour has been arranged by the Conference 
of Canadian Universities. ‘The central idea of the 
scheme is that he should bo able to spend some 
time, up to a week or ten days, m most of the univer- 
sities, and have ample opportunity for meeting the 
staff and discussing matters of mterest While some 
formal lectures will be given, it is mtended to restrict 
such to the minimum. By adopting this somewhat 
unusual but enlightened scheme, the Committee of 
the Conference of Canadian Universities is uhowmg 
a very real appreciation of the problems mvolved m 
scientific co-operation. A formal lecture, followed 
by a rapid tour of the laboratories, gives no oppor- 
tunity of knowmg the workers and appreciating their 
researches. With the more extended visits which Prof 
Ellis will be able to make, he will have an opportunity 
of taking a propier share m stimulating discussion 
Prof. Ellis 18 leaving England in September, and will 
go first to Vancouver, and will visit Edmonton, 
Saskatoon, Winnipeg, Ottawa euid Montreal before 
Christinas. Starting agam in January, he will visit 
Hamilton, London, Toronto, Kingston, Quebec, 
Saokville, Halifax, returning to England at the end 
of March. 

Dr. J. B. Myers, O.B.E. 

Db. j, E. Mybrs has been appointed principal of 
the Manchester College of Technology He was 
educated at the Manchester Grammar. School and at 
the Umverslty of Manchester, whore he graduated with 
first-class hononra m chemistry in 1010. Smoe that 
date, he has been continuously associated with Uni- 
versity teaching and administration as lecturer m 
chemistry, secretary and tutor to the faculty of science 
tod, more recently, assistant to the vice-chancellor 
in addition. He hu represented the Umversity on 
wunerous bodies cemneoted with higher education. 


and has boon H|)ecially mtercsted in student relations, 
graduate appomtments, and the work of the Jomt 
Matriculation Board He obtamed the D Sc degree 
m 1917, and two years later was awarded the dw- 
tmotion of O B E in recognition of scientific work 
carried out for the Oovomment during the Great 
War 

Robert Wanngton, F.R.S. (1838-X907) 

On August 22 occurs the centenary of the birth 
of the English agncultural chemist, Robert Warmg* 
ton, who for many years worked at Rothamsted, 
Harpenden, Herts, and, like his contemporaries Sir 
John Lawes and Sir Joseph Gilbert, is buried at 
Harpenden Wanngton was the son of Robert 
Warmgton (1807-67) the practical chemist who 
convened the meeting at the Royal Society of Arts 
on February 23, 1841, which led to the formation 
of the Chemical Society At this tune, Warington’s 
parents were livmg at the Apothecaries Hall, in the 
City of London, and as a boy he learned chemistry 
from hiB father and from the leeturce of Faraday, 
Brando and Hofmann When twenty yeeus of ago, 
he worked under Lawes at Rothamsted as an unpaid 
assistant , but a year later he returned to London 
as assistant to Frankland at South Konsmgton, 
whence he went to the Royal Agricultural College, 
Cirencester It was here that he commenced lecturing 
on the Rothamsted experiments Leaving Cirencester 
in 1867, he became chemist to Lawes’s manure and 
aoid factory at Millwall, but m 1876 returned to 
Harpenden, where he remamed until 1801, publishing 
many memoirs on the nitnfication of the soil. Leaving 
the Rothamsted laboratory, be lectured in America, 
and after his return home was exammer in agri- 
culture to the Science and Art Department and 
Sibthorpian professor of rural economy at Oxford, 
a post he held for three years He died at Harpenden 
on March 20, 1007. Hm most suooeesfVil work was 
his "Chemiotry of the Farm”, which was translated 
into several foreign languages and reached its nine- 
teenth edition while he was still alive. 
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The Problem of Pohucal Refugees 

Ths oonferenoe which opened at Evian on July 6 
to discuss the plight of German and Austrian refhgees 
was watched by a great body of opinion m Great 
Britain in which scientific workers are well repre 
sented A letter welcoming the mitiative of the 
Government of the United States in this matter 
which was sent to President Roosevelt on May 31 
bore the signatures of many emment men of science 
among other leaders of mtellectual life The letter 
urged that oo operation should make it possible to 
facilitate the transfer of refugees to those countries 
where their abilities can find most scope, and to 
provide funds to enable them to make a fresh start, 
and urged the British Government to play its part 
both admmistrativoly and financially m the support 
of the great traditions of liberty, tolerance and 
humanity which it has m common with the United 
States A further letter to the chairman of the 
conference urged the importance of immediate, 
constructive and practical decisions alike on religious, 
humane and economic groimds if the great demo 
oracies are to retain their ancient traditions of 
freedom and the right of asylum 

Whiuc none who have welcomed the conference 
are blind to the difficulties of the situation, even in 
regard to the admission of skilled professional men 
and women, still more in what may be called the 
police problem, the actual outcome of the oonferenoe 
was somewhat disappomting The establishment 
of a permanent mtemational oomniitteo of which, at 
Its first raeetihg on August 3, when twenty seven 
oountnes wore represented, Lord Wmterton was 
elected chairman, mdioates that within a liimted 
field efforts are being and will oontmue to be made 
to deal with this grave problem The committee has 
promment American representation, and since it is 
not a League of Nations organization, it should be 
easier for it to got m direct touch with all oountnes 
responsible for the mam refugee problem Moreover, 
the term ‘refugee’ has been extended to include 
persons who, though they may not yet actually have 
left Germiwiy or Austna, feel obliged to quit those 
oountnes as soon as they can because of persecution 
due to political opinions, religious bebefs, or racial 
origm While, too, the question of settlement is 
financial as well os territorial, the democracies have 
every reason, from their own self-mterest as well 
as that of justice, to support the international com 
mittee in any steps it may mitiate to bring pressure 
to bear on the expelling countries to release at least 
a proportion of the refugees’ property to assist in 
then re-eetablishment elsewhere 

Restoration of the Hurlers, Cornwall 

Fubthsb work of restoration on the Hurlers, the 
stone circles near Mmions, Cornwall, has been carried 
out durmg the past four weeks on behalf of the 
Office of Works under the supervision of Mr B 
Ralegh Radford, director of the British School of 
Arohssology at Rome. These circles have been under 
the guardlanidup of, and owned by the Office of 
’n'lii^ ■jiiriii 1933, when oertam preliminary work of 


investigation and restoration of the central circle 
was undertaken Aooordmg to a statement made by 
Mr Radford {The Txmet, August 12) the recent 
mvestigations have been directed to the examination 
of the northern circle Four atones, additional to the 
previously known twelve, were found under modem 
tip heaps, and will be re erected in the origmal 
sockets Missing stones will be mdicated, as m the 
central circle, by low stumps inserted in the origmal 
positions The damage to the mtenor of the northern 
oitele by mmmg test holes and diggmg will be 
repaired by fillmg and levellmg A floor of granite 
fragments similar to that discovered m 1936, washed 
out of the surface soil, has been discovered covermg 
the greater part of the mterior of the circle Its 
thiokness is loss than that of the previously discovered 
floor, this possibility, it is suggested, bemg due to it 
havmg remamed m use for a longer period An 
interestmg feature now brought to light is a rough 
pavement between the northern and central circles, 
and nmnmg along their common axis This pave- 
ment IS about SIX feet wide but does not reach out 
to both circles The suggestion of a ceremonial 
purpose wilt, no doubt, be elucidated when examina- 
tion IS completed before the close of the season’s 
work Flmt implements, more numerous than in 
1986, molude several types characteristic of the early 
metal age, with some of an earlier period Work 
will be oontmiied in 1939, when it is hoped to restore 
the monument to its origmal appearance, so far as 
that 18 possible It is also mtonded to explore the 
neighbourmg barrow, m which the Rillaton gold 
cup, now m the British Museum, was found This 
has never been explored soientifioally 

Roman Dorchester 

Fubtheb finds of interest are reported from 
Colliton Park and neighbounng land at Dorchester, 
where Roman buddmgs, it will be remembered, have 
been foimd on the site which is being prepared for 
the erection of a county hall The Dorset Arch«o 
logical Society, which has been responsible for super- 
vising the work in the interests of arohseology and 
for examining finds on the site, h^ recently made a 
cutting in Colliton Walk, adjoining the Park, which 
has brought to light part of the massive walls which 
once defended the Ionian town The walls, it is 
stated (The Txmee, August 12), were ten feet thick 
and of solid masonry The ashlar facing has been 
removed, but the rubble core of fiint and Inneetone, 
well mortared, still remains The original wall was 
at least twenty feet high and was banked up mtemally 
by a large rampart, on the top of which was a walk 
for the sentries It is hoped that further mvestigation 
may bring to light the foundations of the towers 
which were a feature of such fortifloations The 
walls at this pomt were destroyed a hundred years 
ago, when the walks were laid out , but enough has 
now been foimd to show the nature of the original 
oonstruotion In the Park itself, where the site is 
now in the hands of the oontraotors, some fiirtiier 
remains have been found. Among these is a water 
conduit, one of the open distributing channels of the 
Roman ayatem of water aupply It M at the bottom 
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of a V-«haped cutting ten feet deep The channel 
itself 18 four feet -wide, with a bottom of red earthen 
ware tiles No conduit of this type had previously 
been found in this part of Itoman Britain It appears 
to have gone out of use in the second century a d 
The foimdationa of the three roomod Roman building 
have now been cleared, and show the remarkable and 
imusually wide doorway, which is seven feet across 

Prehistoric Civilisation of Northern France 
The party of arclueologiste deputed by the Society 
of Antiquaries of London to carry out archaeological 
investigations in northern France is now at work in 
Brittany and western Normandy under the direction 
of Dr B E Mortimer Wheekr The expedition has 
been imdertaken with the good will of, and under a 
permit from the French authoritifs m accordance 
with an agreement into which the Socuty of 
Antiquaries entered with them last year This 
investigation will constitute the major undertakmg 
for the tune being of the Society in archaeo 
logical research in the field, taking the place 
of the excavation of Maiden Castle, Dorchester 
upon which it was engaged, with Dr Wheeler as its 
doctor, for some years The purpose of the mvosti 
gation ui France is to search for evidence of the 
cross channel origin of the civilization of south 
western Britain m the later prehistoric period and 
more especially of the fortified towns which appear 
there suddenly in a state of mature development but 
of which the source is uncertain This is a depart 
ment of investigation m Franco which French 
arohaologists have left virtually uiitoucheil The 
programme of the investigators is m the first place 
to map the distribution of pre Roman earthworks of 
the Maiden Castle type m north western France 
and secondly to ascertain by trial excavation on 
selected sites what cultures went to make up these 
Continental works The first centre which has been 
chosen for excavation is Huelgoat, a well known site 
m the pme forest about twenty miles south of 
Morlaix, where a camp nearly a mile in length is 
under examination It is seen to have been built m 
the first century b C on the eve of the Roman con 
quest of northern France The rampart, fifteen feet 
high, 18 faced with stone and bonded with lacing 
tunbers The ditoh is in part out out of the granite 
rook The search for other sites has progressed so far 
as to show that the great Wessex fortified sites did 
not originate ui Finistdre, though certain smaller 
fortified enclosures in that department can be 
paralleled m Cornwall Investigation will shortly 
move farther east to a large camp in the neighbour 
hood of Avranohes 

Fungus Diseases of Animals 
A NEW journal devoted to the fungus diseases of 
man and other animala has recently commenced 
publication (Mycopathologia, Den Naag, Dr W 
Junk, 18 Dutch florms per volume 1, Paso 1, 80 pp 
May 1938) The publication is mtemational , it is 
edited m Italy and pnnted m Holland , the United 
States provides the first number with several authors, 
whilst the lut of ooUaborators is long and geo 


graphically extensive B Cifem, director of the 
Botanical Laboratory of the Faculty of Agriculture 
m the Umversity of Florence, and P Rodaolh, director 
of the Institute of Pathological Anatomy in the 
University of Padua, are the jouit editors They 
contribute the first paper on “A New Hypothesis on 
the Nature of Blaatoc,yai%» ' This organism shows 
more affinities with certam algw than with sporo 
genous yeasts, and the general biologist will welcome 
the discovery of a further link between ftingi and 
alg» Classification of fungi belonging to the genus 
Actinomyoea is considered by F Daldaoci of Padua 
The rest of the papers in the present number demon 
strate the wide scope and outlook of the journal 
The papers are all scientific contributions to a little 
known section of mycology, Mid a Bibliographia 
Mycopathologia of references to work published m 
1937 adds further utility The production is excellent, 
both of type and plates anil the volume should supply 
a partioularly welcome quota of knowledge in Great 
Britain, where fungal diseases of man are appcuently 
not common enough to provoke researoh on a large 
scale 

Advances m Printing Telegraph Techmque 

It 18 shown in a paper by A E Thompson, pub 
lishod in Electrical CommuntcaHon of April, that at 
no period in the history of the telegraph has there been 
such revolutionary improvements m methods and 
equipment or such rapid development and expansion 
m its service to the community as during the last 
ten years Tht progress was initiated by the mtro 
duction of teleprmter systems which by providing 
instruments requiring no telegraphic skill on the part 
of the operators have completely changed the outlook 
of telegraphy and greatly stunulated development m 
all its branches Teleprinters are superseding all the 
older types of machine telegraphic apparatus Even 
hand Morse working, which has been tbe backbone 
of telegraphy for more than a century, has now be«i 
abandoned m the Bntish telegraph service, the bulk 
of the traffic being handled by Creed teleprmteis 
Similar developments are taking place in other 
countries A description is given of the new Creed 
No 10 tape teleprmter The improvements achieved 
are trustworthy servioe at 85 words per mmute, 
reduced costs, quiet operation and reused sue 
Mamtenanoe costs have been reduced by evolving 
mechanisms with a breakdown speed exceeding 100 
words per minute The prmter operates contmuously 
for 300 hours without requiring lubnoation Ball 
bearings and oil impregnated beanngs as well as 
sliding surfaces lubricated by means of oil reservoirs 
are used This maohme can be used by tei^praph 
administrations and private oomponiea as well as by 
high speed news and ticker services 

History of Msizs*Brce<ling 
In a recent lecture given at the Michigan State 
College, Mr Henry A Wallace, the Umted Statee 
Secretary of Agnoultiue, traced the history of maue 
or oom breeding and pomted out that up to 1890 the 
farmers of the oom belt had not been superior to 
theur Indian predecessors at oom breeders, the chief 
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improvement having been in subetitutu^ a later type 
of maixe for the earlier ones grown by the Indians 
(Spragg Memorial lieoturee on Plant Breeding Eighth 
Annual Lecture “Com Breedmg Experience and its 
probable eventual Effect on the Teohmque of Live 
stock Breedmg*’ By Henry A Wallace Pp 6 East 
Lansing, Mioh Michigan State College) The 
apphoation of the genetic methods of Shull and Blast, 
that IS, mbreeding of strains followed by cross 
breedmg of particular types, has smce greatly 
moreased the yield In 1938, probably at least fifteen 
million acres will bo planted, yielding 100 milhon 
bushels more than if ordinary open pollinated types 
were used It is suggested that similar methods 
applied to animal breeding (that is, homozygosia 
followed by controlled heterosis), first to egg pro 
duction m fowls, then to swme, sheep, dairy cows 
and finally to beef cattle can produce similar results, 
and the methods of swme breedmg m Denmark are 
cited Mr Wallace concludes that m mankmd com 
pulsory sterilization and selection of types tinder a 
dictatorship will not bring about the desired eugenic 
improvement m the human raoe A standardized 
preconception of the perfeot man, after the Nazi 
ideal of an Aryan race , is a false eugenic idea which 
will lead, m the long run, to the failure of eugemo 
progress 

Mexican Pictographic Manuscript 
A OOOUITBNT of extreme mterest to students of 
American pre Columbian history and culture, the 
Mendoza Codex, now m the Bodleian Library, has 
been reproduced m facsimile by Mr J Cooper Clark 
Captam T A Joyce providmg a foreword The 
Mendoza Codex is one of several piotographic 
manuscripts which have survived It was prepared 
by the authority of Don Antonio de Mendoza, who 
was appomted the first viceroy of New Spam m 
1536 The Codex — or rather collection of oodioes, for 
there are three — consists of seventy one folio pages, 
the piotographs bemg m colour The first part is a 
copy of an old Mexican ohromcle, now lost, of the 
history year by year of the Lords of Tenochtitlan 
now Mexico City, and a list of the towns they 
conquered It oovors from A D 1325 until the fall of 
the Empire m 1621 The second part is a carefully 
executed copy of the tribute roll to Moteou^uma, the 
Mexican ruler, by upwards of four hundr^ towns 
The original from which this is copied is now m the 
National Museum of Mexico, and consists of fourteen 
fohos pamted on maguey leaves The third part of 
the Mendoza Codex is a compilation by the sonbe 
for Mendoza s use, recording the life of a Mexioem 
from day to day from the cradle to the grave 
Although some of the pictures were moluded 
by Lord Eongsborough m bu book on Mexican art 
a hundred yean ago, this valuable manuscript has 
never before been reproduced m accurate facsimile 
as a whole It has now been prmted for private 
publication by Mesani Waterlow on hand made 
Whatman paper, the piotographs bemg beautifully 
reproduced m colour There are three volumes, of 
which the first contains Hr Cooper Clark's transla- 
tion of the Spanish text with commentary, the 


second the mterpretation of the Nahuatl place name 
glyphs, now for the first tune rendered m English, 
and the third volume is the facsimile m colour of the 
manuscripts The subscription pinoe of the three 
volumes is twenty gumeas 

Very Low Temperatures 

Tbs issue by the Science Museum of Books 2 and 3, 
desonbmg the exhibits and outhnmg the lectures 
delivered at the special exhibition devoted to this 
subject m the Soienoe Museum from March until June 
last year, completes the account of the exhibition 
The three books have been edited by Mr T C Craw 
hall, with the assistance of Dr O Kantorowioz for 
Book 2 The first book, issued at M , gives a survey 
of physical principles and some applications , the 
second, issued at 2a , deals with the apparatus exhibited 
for temperature reduction, temperature and pressure 
measurement, liquefaction and sohdifioation of gases, 
the properties of the products, thoir storage and their 
applications Included m the methods of ooolmg is 
that of demagnetizmg a paramagnetic material The 
third book, issued at la 3d , gives accounts of the 
development of low temperature teohmque, by Prof 
M Travers, the mdiistrial uses of low temperatures, by 
Messrs 0 O Bsmbndge, J T Randall and I J 
B'aulkner respectively, and the approach to the 
absolute zero, by Dr J D Cockroft, Prof F Linde 
man and Prof F Simon respectively The throe b<ioks 
constitute a valuable record of the present position 
of a subject which promises to have many apphoations 
m industry 

Crocodilian Energy 

Impebial Aibways inform us that at the end of 
July, while one of their pilots waa taking off m a 
flying boat at Port Bell on Lake Victoria, a crocodile 
gave a remarkable display of ogihty The flying boat 
had just taken to the air when, about forty yards 
away, a oroeodile about nme feet long leapt full length 
out of the water, clearing the surface with its whole 
body by about four feet Apart from its natural 
history interest, the ocoiurence was imusual, smce, 
before a flying boat takes off, the surrounding water 
IB most oareAilly patrolled to guard against possible 
obstacles, and the flying boats operate as far as 
possible from areas known to be haunted by orooo 
diles This unusual air leap of the crocodile is 
analogous to the leaping of salmon and other fishes, 
for propulsion is due m both cases to the powerful 
movements of the tail muscles The size of the 
mdividual, a young individual of a species Croeodtlua 
ntlottoua, which may exceed twenty feet m length, 
illustrates a oharaotenstio of many animals, that the 
young are notably more nimble than adults 

Recent Minor Earthquakes 

AjrrxB the first senes of shocks between July 6 
and 9 (see Natubb of July 30, p 203), m which 
buildings were badly oraoked in Pabad and Botad 
though no livea were lost, further tremors have been 
recorded, and it was reported from Bombay on July 
28 that all but the very pooreet of mhabituits had 
deserted the town of Pahad It is rare to find a 
(CenlWHMdl oa p. 861) 
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VISION IN NATURE AND VISION AIDED BY SCIENCE 
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SCIENCE AND WARFARE 

by 

The Right Hon. Lord Rayleigh, F.R.S. 

President of the British Association* 


Past I 

T he last occasion that the British Association 
met at Cambridge was m 1904, under the 
presidency of my revered relative, Lord Balfour, 
who at the time actually held the position of 
Prune Minister That a Prune Minister should 
hnd it possible to undertake this additional 
burthen brings home to us how much the pace 
has quickened in national activities, and, I may 
add, anxieties, between that time and this 
Lord Balfour in his introductory remarks 
recalled the large share which Cambridge had had 
m the development of physios from the time of 
Newton down to that of J J. Thomson and the 
soientifio school centred in the Cavendish Labora- 
tory, “whose physical speculations,” he said, "bid 
fair to rmder the closing year of the old century 
and the opening ones of the new os notable as the 
greatest which have preceded them ” It is a great 
pleasure to me, as I am sure it is to all, of you, that 
my old master is with us here as he was on that 
occasion. I can say in his presence that the lapse 
of time has not failed to justify Lord Balfour’s 
^ords. What was then an intelligent anticipation 
is now a historical fa^. 

* PlMldiiiUKl tMam Mlvwwl U OMiibrklse on Annrt 17. 


I Wish I could proceed on an equally cheerful 
note The reputation of the scientific school m the 
Cavendish Laboratory has been more than sustained 
m the interval under the leadership of one whose 
friendly presence we all miss to-night The death of 
Ernest Rutherford leaves a blank which we can 
never hope to see entirely filled in our day We 
know that the whole scientific world joins with us 
in mourning his loss. 

Lord Balfour’s address was devoted to topics 
which had long been of profound interest to him 
He was one of the first to compare the world picture 
drawn by science and the world picture drawn by 
the crude application of the senses, and he em- 
phasized the contrast between them A quotation 
from his address will serve as an appropriate text 
to mtroduoe the point of view which I wish to 
develop. 

“So far,” he said, "os natural science can tell us, 
every quahty or sense or mtellect which does not 
help us to fight, to oat, and to brmg up our 
children, is but a by-product of the quahties which 
do. Our organs of sense perception were not given 
ns for purposes of research . . either because too 
direct a vision of physical reality was a hindranoe, 
not a help in the struggle for existenoe ... or 
because with so imperfect a material as living 
tissue no better result oould be attained.” 
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Some of those who learn the results of modem 
soienoe from a pomt of view of general or philo- 
sophical interest come away, I believe, with the 
impression that what the senses tell us about the 
external world is shown to be altogether misleading 
They learn, for example, that the apparent 
spaoe-filhng quality of the objects called solid or 
liquid 18 a delusion, and that the volume of space 
occupied is held to be very small compared with 
that which remains vacant in between This is m 
such violent contrast with what direct observation 
seems to show that they believe they are asked to 
give up the general position that what we leam 
from our senses must be our main guide m studying 
the nature of thmgs. 

Now this is in complete contrast with the point 
of view of the experimental philosopher He knows 
very well that m his work he does and must trust 
in the last resort almost entirely to what can be 
seen, and that his knowledge of the external world 
is based upon it • and I do not thmk that oven the 
metaphysician claims that we can leam much m 
any other way. It vs true that the conclusions of 
modem sc'ence seem at first sight to be very far 
removed from what our senses tell us But on the 
whole the tendency of progress is to bnng the 
more remote conclusions withm the provmce of 
direct observation, even when at first sight they 
appeared to be hopelessly beyond it 

For Example, at the time of Lord Balfour’s 
address, some who were regarded as leaders of 
scientific thought still urged that the conception 
of atoms was not to be taken literally. We now 
count the atoms by direct methods. We see the 
electrometer needle give a kick and we say, “There 
goes an atom *’ Or wo see the path of an mdividual 
atom marked out by a cloud track and we see 
where it was abmptly bent by a violent collision 
with another atom 

Again, the theory of radioactive decomposition 
put forward by Rutherford, however cogent it 
may have seemed, and did seem to those who were 
well acquainted with the evidence, was originally 
based on indirect inferences about quantities of 
matter far too small to be weighed on the most 
delicate balance Chemists were naturally inclined 
to feel some reserve , but in due course the theory 
led to a conclusion which could be tested by methods 
in which they had confidence — the conclusion, 
namely, that lead contained in old uranium 
mmerals ought to have a lower atomic weight than 
ordinary lead, and in all probability to be lighter, 
and on trying this out it proved to be so. More 


recently we have the discovery of heavy hydrogen 
with twice the density of ordinary hydrogen, and 
heavy water which is the source of it. 

Lastly, the conclusion that ordinary matter is 
not really space-filling has been illustrated by the 
discovery that certam stars have a density which 
is a fabulous multiple of the density of terrestrial 
matter Although this is m some sense a deduc- 
tion as distmguished from an observation, yet the 
steps required m the deduction are elementary 
ones entirely withm the domam of the older 
physics 

This and many other points of view have seemed 
at first sight to contradict the direct indication of 
our senses But it was not really so They wore 
obtamed and could only be obtained by sense 
indications rightly interpreted As m the passage 
from Lord Balfour already quoted, the senses 
were not primarily developed for purposes of 
research, and we have m large measure to adapt 
them to that purpose by the use of artificial 
auxiliaries The result of domg so is often to 
reveal a world which to the unaided senses seems 
paradoxical 

I have chosen for the main subj’ect of this 
address a survey of some of the ways in which such 
adaptations have been made. I shall naturally 
try to interest you by dwelling most on aspects 
of the subject that have some novelty ; but apart 
from these there is much to be gleaned of historical 
interest, and when tempted I shall not hesitate to 
digress a little from methods and say something 
about results 

The Human Eye 

I shall begin with a glance at the mechanism of 
the human eye, so far as it is understood. I shall 
show how the compromise and balance between 
different oompetmg considerations which is seen 
in its design can be artificially modified for special 
purposes All engineering designs are a matter of 
compromise You cannot have everything. The 
unassisted eye has a field of view extending nearly 
over a hemisphere. It gives an indication very 
quickly, and allows comparatively rapid changes 
to be followed. It responds best to the wave- 
lengths actually most abundant in daylight or 
moonlight. This combination of qualities is ideal 
for what wo believe to be Nature’s primcoy purpose, 
that is for finding subsistence under primitive 
conditions, and for fighting the battle of life 
against natural enemies. But by sacrificing some 
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of these qualities and m particular the large field 
of view wo can enhance others for purposes f 
research We may modify the lens system by 
artificial additions over a wide range for exammmg 
the very distant or the very small We can supple 
ment and enormously enhance the power of colour 
discrimination which Nature has given us By 
abandoning the use of the retma and s ib 
stitutmg the photographic plate as an artificial 
retma we can morease very largely the range of 
spectrum which can be utilized This last extension 
has its special possibilities particularly m the 
direction of usmg waves smaller than ordinary 
even down to those which are associated with a 
movmg electron By usmg the photo olectno cell 
as another substitute for the retma with electric 
wire mstead of optic nerve and a recording galvano 
meter mstead of the bram we can make tl o un 
pressions metrical and can record them on paper 
We can count photons and other particulate forms 
of energy as well We can explore the structure of 
atoms examme the dismtegration of radioactive 
bodies and trace out the mutual relation of the 
elements Indeed by elaboratmg this tram of 
thought a httle further almost the whole range of 
observational science could be covered But w thm 
the compass of an hour or so one must not I o 
too ambitious It is not my purpose to stray very 
far from what might by a slight stretch of language 
fall under the headmg of extendmg the powers 
of the eye 

Most people who have a smattering of science 
now know the comparison of the eye with the 
camera obscura or better with the modem photo 
graphic oamero — ^with its lens iris diaphragm 
focusing adjustment and ground glass screen the 
latter oorrespondmg to the retma The comparison 
does not go very far for it does not enter upon 
how the m^sage is conveyed to the bram and 
apprehended by the mmd or even upon the 
mmor mystery of how colours are discrimmated 
Nevertheless it would be a great mistake to 
suppose that the knowledge which is embodied m 
this comparison was easily arrived at For example 
many acute mmds m antiquity thought that light 
originated m the eye rather than m the object 
viewed £!uohd m his optics perhaps used 
this as a mathematical fiction equivalent to 
the modem one of reversing the course of a ray 
but other authors appealed to the apparmit glow 
of animal eyes by lamplight which shows that 
they took the theory quite hterally The Arabian 
author Alhazen had more correct ideas and he 


gave an anatomical description of the eye but 
apparently regarded what we call the crystallme 
lens as the light sensitive organ Kepler was the 
first to take the modem view of the eye 
The detailed stnicture of the retma and its 
connexion with the optic nerve has required the 
highest skill of histologists m mterpretmg diffio ilt 
and unoertam mdioations The hght sensitive 
elements are of two lands the rods and cones 
The rods seem to be the only ones used m mght 
vision and lo not distmguish colours The cones 
are most i nportant in the centre of the field of 
view wl ere vision is most acute and it seems to 
be fa rly certam that m the foveal region each cone 
1 as its own individual norvo is communication 
with the bram On the other hand there is not 
anything like room m the cross sect on of the optic 
nerve to allow is to assign a different nerve fibre 
to each of the milhons of rods A smgle fibre 
probably has to serve two hundred of them 
The nervous impulse is believed to travel m the 
optic nerve as m any other nerve but what happens 
to it when it arrives at the bram is a question for 
the invest gators of a future generation 


Use of Lenses 

The use of lenses is one of the greatest scientific 
liscovenes we lo not know who made it Indeed 
the more closely we m jiure mto this question the 
vaguer it becomes Spectacle lenses as we know 
them are a medieval mvontion dating from about 
AD 1280 Whether they origmated from some 
isolated thmker and experimenter of the type of 
Roger Bacon or whether they were developed by 
the mgenuity of urban craftsmen can scarcely be 
considered oertam There are several ways m 
which the suggestion might have arisen but a 
glass bulb filled with water is the most likely 
Indeed considering that such bilbs were un 
doubtedly used as burning glasses m the ancient 
world and that the use of them for readmg small 
and difficult lettering is exphcitly mentioned by 
Seneca it seems rather strange that the next step 
was not taken m antiqmty Apparently the 
explanation is that the magnifioation was attn 
buted to the nature of the water rather than to 
its shape At all events it may readily be verified 
that a 4 or 5 moh glass fiask full of water though 
not very oonvement to handle will give a long 
sighted newspaper reader the same help that he 
could get from a monocle 
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The invention of lenses was a necessary pre 
liminary to the invention of the telescope for as 
Huygens remarked it would require a superhuman 
genius to make the mvention theoretically 

The retina of the eye on which the image is to 
be received has structure We may compare the 
picture on the retma to a design embroidered m 
woolwork which also has a struoturo Clearly 
such a design cannot embody details which are 
smaller than the mosh of the canvas which is to 
carry the coloured stitches The only way to got 
in more detail is to make the design or rather such 
diminished part of it as the canvas can aocommo 
date on a larger scale Similarly with the picture 
on the retma The mdividual rods and cones 
correspond with the individual meshes of the 
canvas If wo want more detail of an object we 
must make the picture on the retma larger with 
the necessary sacrifice of the field of view If the 
object 18 distant we want for this a lens of longer 
focus mstead of the eye lens We carmot take the 
eye lens away but what amounts to nearly the 
same thmg we can neutralize it by a concave lens 
of equal power put right up to it called the eye 
piece Then we are free to use a long focus lens 
called the telescopic objective to make a larger 
picture on the retina It must of course be put 
at the proper distance out to make a distinct 
picture This is a special case of the Galilean 
telescope which lends itself to simple descnption 
It 18 of no use to make the picture larger if we 
lose defimtion m the process The enlarged image 
must remam sharp enough to take advantage of 
the fine structure of the retinal screen that is to 
receive it It will not bo sharp enough unless we 
make the lens of greater diameter than the eye 
Another reason for usmg a large lens is to avoid 
a loss of brightness 

It seems paradoxical that the image of a star 
should be smaller the larger the telescope Never 
theless it is a necessary result of the wave character 
of light We cannot see the true nature of for 
example a double star unless the two images are 
small enough not to overlap and far enough apart 
to fall on separated elements of the observers 
retina 

When the problem is to examme small objects 
we look at them as close as we can ho^ the 
short sighted observer has an advantage By 
adding a lens m fitint of the eye lens to morease its 
power we can produce a kind of artificoal short 
sight and get closer than we could otharWise so 
that the pioture on the retina is bigger This is a 
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simple miorosoope and we can use it to examme 
the image produced by an objective lens if this 
image is larger than the object under examination 
we call the whole arrangement a compound 
microscope 

Given perfect construction there is no limit m 
theory to what a telescope can do m reveahng 
distant worlds It is only a question of making it 
large enough On the other hand there is a very 
definite limit to what the miscroscope used with 
say ordinary dayhght can do It is not that there 
IS any difficulty m making it magnify as much as 
wo like This can be done for example by makmg 
the tube of the microscope longer The trouble is 
that beyond a certam pomt magnification does no 
good Many people find this a hard saying but it 
must be remembered that a large image is not 
necessarily a good image We are up against the 
same difficulty as before A pomt on the object 
18 necessarily spread out mto a disk m the image 
due to the coarseness of structure of light itself 
as mdicatod by its wave length I cannot go mto 
the details but it is well known that pomts on the 
object which are someihmg lees than half a wave 
length or say a one himdred thousandth oi an 
inch apart cannot be distinctly separated This 
IS the theoretical limit for a miorosoope usmg 
ordmary hght and it has been practically reached 
The early microscopists would have thought this 
more than satisfactory but the limit puts a 
serious obstacle m the way of biological and 
medical progress to day For example the patho 
gemc bacteria m many cases are about this size 
or loss and there is special mterest m considermg 
in what directions we may hope to go further 

Smoe microscopic resolution depends on having 
a fine structure m the light itself something 
though not perhaps very much may be gamed by 
the use of ultra violet light mstead of visible light 
It then becomes necessary to work by photo 
graphy We are nearing the region of the spectrum 
where almost everythmg is opaque In the visual 
region nearly every orgamc structure is transparent 
and to get contrast stams have to be used which 
colour one part more deeply than the other In 
the ultra violet on the other hand we get contrast 
without staining and as Mr J B Barnard has 
shown the advantage lies as much m thu as m the 
mcreased resolving power For example using the 
strong ultra>violet Ime of the mercury vapour 
lamp which has about half the wave length of 
green lig^t he finds that a vims oontamed within 
a odl show* up as a highly absorptive body In 
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contrast with the less absorptive elements of the 
cell. So that ultra-violet microscopy offers some 
hope of progress in connexion with this funda- 
mental problem of the nature of viruses 

■With ultra-violet microscopy we have gone as 
far as we can m using short waves with ordinary 
lenses made of matter, for the available kmds of 
matter are useless for shorter waves than these, 
and it might well seem that we have here come 
to a deiimte and final end Yet it is not so There 
are two alternatives, which we must consider 
separately Paradoxical as it may seem, for 
certam radiations we can make convergmg lenses 
out of empty space , or alternatively wo can make 
optical observations without any lenses at all 

The Electron Microscope 

The long-standmg controversy which raged m 
the nmeties of the last century as to whether 
cathode rays consisted of waves or of electrified 
particles was thought to have been settled in 
favour of the latter alternative But scientific 
controversies, however acutely they may rage 
for a tune, are apt, like industrial disputes, to en<l 
m compromise , and it has been so m this mstance 
According to our present views the cathode rays 
in one aspect consist of a stream of electrified 
particles , in another, they consist of wave trams, 
the length bemg variable m mvorse relation to the 
momentum of the particles 

Now cathode rays have the property of bomg 
bent by electric or magnetic forces, and far-reaching 
analogies have been traced between this bending 
and the refraction of light by solids , mdeed, a 
system of ‘electron optics' has been elaborated 
which shows how a beam of cathode rays issuing 
from a pomt can bo reassembled into an image by 
passing through a localized electrostatic or magnetic 
field having axial symmetry This constitutes 
what has been called an electrostatic or magnetic 
lens It 18 then possible to form a magnified 
image of the source of electrons on a fluorescent 
screen, and that is the simplest application But 
we can go further and form an image of an obstruct- 
mg object such as a fine wire by means of one 
magnetic lens, acting as objective, hnd amplify it 
by means of a second magnetic lens, which is 
spoken of as the eyepiece, though of course it is 
only such by analogy, for the eye cannot deal 
directly with cathode rays. The eyepiece projects 
the image oh to a fluorescent screen, or photo- 
graphic plate. 


So far we have been thinking of the electron 
stream m its corpuscular aspect But we must 
turn to the wave aspect when it comes to con- 
sideration of theoretical resolving power The 
wave-length associated with an electron stream of 
moderate velocity is so small that if the electron 
microscope could be brought to the perfection of 
the optical microscope, it should be able to resolve 
the actual atomic structure of crystals This is 
very far mdeed from bemg attamed, the present 
electron microscope being much further from its 
own ideal than were the earliest optical micro- 
scopes Nevertheless, experimental instruments 
have been constructed which have a resolving 
power several times better than the modern optical 
imcroscope The difficulty is to apply them to 
practical biological problems 

It IS not to be supposed that the histological 
technique so skilfully elaborated for ordinary 
microscopy can at onco be transferred to the 
electron microscope For example, the relatively 
thick glass supports and covers ordmarily used 
are out of the question Stainmg with anilme 
dyes is probably of little use, and the fierce bom- 
bardment to which the delicate specimen is 
necessarily exposed will be no small obstacle 
Certam standard methods, however, such as 
impregnation with osmium, seem to be apphcablo 
and there is some possibility that eventually the 
obscure region between the smallest organisms and 
the largest crystalhne structure may be explored 
by electron microscopy 

Use of X-Rays 

In referring to the limitations on the use of 
lenses, I mentioned the other alternative that wo 
might, m order to work with the shortest waves, 
dispense with lenses altogether and m fact m 
using X rays this is done We are then limited 
to controlling the course of the rays by means of 
tubes or pmholes This restriction is so serious 
that it altogether defeats the possibility of con- 
structmg a useful X-ray microscope analogous to 
the optical or the electron microscope In spite 
of this, the use of X-rays is of fundamental value 
for dealing with a particular class of objects, 
namely, crystals, which themselves have a regular 
spacmg, comparable in size with the length of the 
waves Just as the spacing of a ruled grating (say 
1/20,000 of an mch) can be compared with the 
wave-length of light by measuring the angle of 
diffraction, so the spacing of atoms in a crystal can 
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be cortipared with the wave-length of X-rays 
But here the indications are less direct than with 
the rUioroscope, and depend on the object having 
a periodic structure So that the method scarcely 
falls within the scope of this address How 
essential the difference is will appear if we consider 
that the angle to be observed becomes greater and 
not less the closer the spacing of the object under 
test 

Colour 

Colour vision is one of Nature’s most wonderful 
achievements, though custom ofttn prevents our 
perceiving the wonder of it We take it for granted 
that anyone should readily distinguish the hemes 
on a holly bush, and we are inclined to be derisive 
of a colour-blmd person who cannot do so But so 
far anatomy has told us little or nothing of how 
the marvel is achieved Expenraents on colour 
vision show that three separate and fundamental 
colour sensations exist It is probable that the 
cones of the retma are responsible for colour 
vision, and the rods for dark-adapted vision which 
does not discriminate colour But no division of 
the cones mto three separate kmds corresponding 
to the three colour sensations has ever been 
observed Nor is any anatomical peculiarity 
known which allows a colour-blind eye to be 
distinguished from a normal one 

Can artificial resources help to improve colour 
disorimmation ^ In some mterestmg cases they 
can Indeed, the whole subject of spectroscopy 
may be thought of as coming under tins head We 
can recognize the colour imparted by sodium to a 
flame without artificial help When potassium is 
present as well, the red colour due to it can only 
be seen when we use a prism to separate the red 
image of the fiamo from the yellow one Such a 
method has its limitations, because if the coloured 
images are more numerous they overlap, and the 
desired separation is lost To avoid this, it is 
necessary to make a sacrifice, and to limit the 
effective breadth of the flame by a more or less 
narrow slit , and if the images are very numerous 
the slit has to be so narrow that all mdication of 
the breadth of the source is lost This, of course, 
is substantially the method of spectroscopy, into 
which I do not enter further 

There is an interesting class of cases, however, 
where we oahnot afford to sacrifice the form of the 
object entirely to colour discrimination Consider, 
for example, the prominences of the sun’s limb. 
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which are so well seen against the darkened sky of 
an eclipse, but are altogether lost in the glare of 
the sky at other times. In order to see them, 
prismatic dispersion is made use of, and separates 
the monochromatic red light of hydrogen firom the 
sky background A slit must be used to out off 
the latter but if it is too narrow the outlmes of 
the prominence cannot be seen By using a com- 
promise width, it is possible to reconcile the com- 
peting requirements m this comparatively easy 
case. Indeed, M B Lyot, working m the clear air 
of the observatory of the Pic du Midi, where there 
18 less false light to deal with, has even been able 
to observe the prommences through a suitable red 
filter, which enables the whole circumference of 
the sun to be examined at once, without the 
limitations introduced by a slit 

A much more difficult problem is to look for 
bright hydrogen eruptions projected on the sun’s 
disk, and at first sight this might well seem hopeless. 
A complete view of them was first obtamed by 
photography, but I shall limit myself to some 
notice of the visual instrument perfected by Hale 
and called by him the spectrohehoscope A very 
narrow slit has to be used, and hence only a very 
small breadth of the sun’s surface can be seen at 
any one instant But the difficulty is turned by 
very rapidly exposmg to view successive strips of 
the sun’s surface side by side The images then 
blend, owing to persistence of vision, and a 
reasonably broad region is mcluded in what is 
practically a smglo view I must pass over the 
details of mechanism by which this is carried out 

There are now a number of spectroholioscopes 
in different parts of the world, and a contmuous 
watch 18 kept for bright eruptions of the red 
hydrogen lines Already these are found to be 
simultaneous with the ‘fadmg’ of short radio 
waves over the illummated hemisphere of the 
earth, and the brightest eruptions are simultaneous 
with disturbances of terrestrial magnetism At 
the Mount Wilson Observatory, such eruptions 
have been seen at the same time at widely separated 
points on the sun, indicating a deep-seated cause. 
There are therefore very interesting and funda- 
mental questions within the realm of this method 
of mvestigation 

The Photographic Plate 

Wo have so far bemi mainly considering how 
we may adapt our vision for objects too small or 
too far off for unassisted sight, and for colour 
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differences not ordinanly perceptible This is 
chiefly done by supplementing the lens system of 
the eye by additional lenses or by prisms We 
cannot supplement the retma, but in certam cases 
we can do better We can substitute an artificial 
sensitive surface which may be either photographic 
or photo-electric 

That certam pigments are bleached by light is 
an observation that must have obtruded itself 
from very early times — indeed, it is one of the 
chief practical problems of dyeing to select pig- 
ments which do not fade rapidly If a part of the 
coloured surface is protected by an opaque object 
— say a picture or a mirror hangmg over a coloured 
wallpaper — we get a silhouette of the protecting 
object, which is m essence a photograph 

Again, it IS a matter of common observation that 
the human skin is darkened by the prolonged 
action of the sun’s light, and here similarly we 
may get what is really a silhouetti' photograph of 
a locket, or the like, which protects the skm locally 
In this case we are perhaps retracing the paths 
which Nature herself has taken for the evolution 
of the eye is regarded as having begun with the 
general sensitiveness to light of the whole surface 
of the organism 

The sensitivity of at all events the dark-adapted 
eye depends on the accumulation on the rctmal 
rods of the pigment called the visual purple, of 
which the most strikmg characteristic is its ready 
bleachmg by light We can oven partially fix’ 
the picture produced m this way on the retina ot, 
for example, a frog by moans of alum solution 
This brings homo to us how clearly akin are the 
processes in the retina to those in the photographic 
plate, even though the complexity of the former 
has hitherto largely baffled mvestigation 

There are then many indications m Nature of 
substances sensitive to hght, and quite a con- 
siderable variety of them have from time to time 
been used m practical photographic processes 
But compounds of silver, which formed the basis 
of the earliest processes, have maintained the 
lead over all others The history of photography 
by means of silver salts cannot be considered a 
good example of the triumph of the rational over 
the empirical. For example, the* discovery of 
developers came about thus The first workers, 
Wedgewood and Davy (1802), had found that 
they got greater sensitivity by spreadmg the silver 
salt on white leather instead of paper. An early 
experimenter, the Rev. J. B. Reade (1837), was 
anxious to repeat this experiment, and sacrifioed 
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a pair of white kid gloves belonging to his wife for 
the purpose. When he wished to sacrifice a second 
pair, the lady raised a not unnatural objection, 
and he said, “Then I will tan paper ’’ He treated 
paper with an infusion of oak galls and found 
that this increased the sensitivity greatly It 
amounted to what we should call exposing and 
developing simultaneously. But, in using the 
method, it is easily observed that darkening 
contmues after exposure is over, and this leads to 
bogmning development after the exposure This 
step was taken by Fox Talbot a year or two 
afterwards Instead of crude mfusion of galls he 
used gallic acid I.iater, pyrogallic acid was used 
instead of gallic acid, and still survives 

The use of golatme ns a medium to contain the 
silver halide was a more obvious idea. But it was 
not so easy to foresee that the sensitivity of silver 
salts would be much fiurther increased when they 
were held m this medium For long this remamed 
unexplained, until it was noticed that some 
specimens of gelatine were much more active than 
others This was ultimately traced by S E 
Sheppard to the presence of traces of mustard oil, 
a sulphur compound, in the more active specimens 
This, in turn, depends in all probability on the 
pasturage on which the animals that afford the 
gelatme have been fed The quantity present is 
mcrwlibly small, comparable in quantity with the 
radium m pitchblende 

The value to science as well as to daily hfe of 
the gelatine dry plate or film can scarcely be 
overcsl iinatesl Take, for example, the generalized 
principle of relativity, which attempts with con- 
siderable success to reduce the mam feature of 
the cosmical process to a geometrical theory The 
cnicial test requires us to invcRtigate the gravita- 
tional bending of light, by photographmg the field 
of stars near the eclipsed sun For this purpose, 
the gelatine dry plate has been essential and 
here, as we have seen, we get into complicated 
questions of biochemistry This is to my nund 
a beautiful example of the interdependence of 
different branches of science and of the dis- 
advantages of undue specialization (or should I 
say generalization *) We may attempt to reduce 
the cosmos to the dry bones of a geometaical 
theory , but m testing the theory we are compelled 
to have recourse agam to the gelatine which we 
have discarded from the dry bones ! 

To come back, however, to the development of 
the photographic retma, as I may call it. As is 
well known, the eye has maximum sensitivity to 



334 


Supplement to N A T U 

the yellow green of the spectrum but ordinary 
silver salts are not sensitive m this region Their 
maximum is m the blue or violet, and ranges on 
through ultra violet to the X ray region It was 
not at all easy to extend it on the other side 
through green, yellow and red to mfra red The 
story of how this was ultimately attained is one 
more example m the chapter of accidental clues 
skilfully followed up which forms the history of 
this subject 

In 1873, Dr Hermann Vogel of Berlm noticed 
that certam collodion plates of English manu 
faoture which he was usmg for spectrum photo 
graphy, recorded the green of the spectrum to 
which the simple silver salts are practically 
insensitivo The plates had been coated with a 
mixture which oontamed nitrate of uranium gum 
gallic acid and a yellow colourmg matter What 
the purpose of this ooatmg was is not very obvious 
It rather remmds one of medieval medical pro 
scnptions which made up m complexity what they 
lacked m clear thinkmg But Vogel concluded with 
true scientific insight that it must owe the special 
property he had discovered to some constituent 
which absorbs the green of the spectrum more 
than the blue for conservation of energy requires 
that the green should be absorbed if it is to act on 
the plate He then tried stammg the plate with 
coralline red which has an absorption band m the 
green with the expected result With much pres 
cienco he says I think I am pretty well justified 
m infernng that we are in a position to render 
bromide of stiver senatttve for any colour we choose 
Perhaps we may even arrive at this namely 
photographing the ultra red as we have already 
photographed the ultra violet ” It was, however, 
half a century before this far seemg prophecy was 
fully realized The development of the anilme 
colour mdustry gave full scope for experiment , but 
it has been found by bitter experience that dyes 
which can produce the colour sensitiveness are 
often fatal to the clean workmg and keepmg 
qualities of the plate However, success has been 
attamed, largely by the efforts of Dr W H Mills, 
of the chemical department of the Umversity of 
Camtedge, and of Dr C E K Mees, of the 
Kodak Company , and we all see the fruits of it 
m the photographs by lamplight which are often 
rejn-oduced in the newspapers 
It IS now known m what direction the molecular 
structure of the sensitizing dye must be elaborated 
m order to push the action further and further 
mto the mfra-red, and the pomt when water 
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becomes opaque has nearly been reached, with 
great extension of our knowledge of the solat 
spectrum The spectra of the major planets have 
also been extended mto the infra red, and this 
has given the clue as to the true ongm of the 
mysterious absorption bands due to theu* atmo 
spheres which had baffled spectroscopists for more 
than a generation These bands have been shown 
by Wildt to be due to methane or marsh gas 
Neptune for example, has an atmosphere of 
methane equivalent to 25 miles thickness of the 
gas under standard conditions In this Neptimian 
methane we have a paraffin certamly not of animal 
or vegetable origin , and I venture m passing to 
make the suggestion that geologists might usefully 
take it mto consideration m discussing the ongm 
of terrestrial petroleum 

F>hoto Electric Surfaces 

The photographic plate is not the only useful 
substitute for the human retma We have another 
m the photo clectno surface The history of this 
discovery is of considerable interest Hemrioh 
Hertz m his pioneermg mvestigation of electric 
waves (1887), made use of the tmy spark which 
he obtamed from his reoeivmg circuit as an 
mdicator His experiments were done withm the 
walls of one room When he boxed m the mdioatmg 
spark so as to shield it from daylight and make it 
easier to see he found that this precaution had 
exactly the opposite effect — the spark became less 
mstead of more conspicuous To express it shortly 
and colloquially, this action was found to depend 
on whether or not the spark of the receiver could 
see the spark of the oscillator Moreover, seemg 
through a gloss wmdow would not do It was ultra 
violet light from the active spark that mfluenoed 
the passive spark Further, Hertz was able to 
determme that the action occurred mamly, if not 
entirely, at the cathode of the passive spark 

The next step was taken by Hallwachs, who 
showed that it was not necessary to work with the 
compbeated conditions of the spark He fovmd 
that a clean zmo plate negatively charged rapidly 
lost its charge when illuminated by ultra violet 
light 

The final important step was m the use of a 
clean surface of alkah metal m vacuo, which 
responds to visible light, and passes comparatively 
large currents This constitutes the photo-eleotno 
cell very much as we now have it, and was due 
to two German schoolmasters, J Elster and 
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H Geitel English ph}mioiBt8 who met them during 
their visit to Cambridge a generation ago will not 
fail to have agreeable memories of their smgle- 
minded enthusiasm and devoted mutual regard 
Sir J J Thomson has recalled them to our recol- 
lection m his recent book. They could scarcely 
have foreseen that their work, earned out m a 
purdy academic spirit, would make possible tho 
talking films which give pleasure to untold millions 
The itositiveness of the dark-adapted eye has 
often been referred to as one of its most wonderfixl 
features ; but, under favourable conditions, the 
sensitivity of a photo-electric surface may even 
be superior According to our present ideas, no 
device conceivable could do more than detect 
every quantum which fell upon it Neither the 
eye nor the photo-electric surface comes very 
near to this standard, but it would scorn that the 
falling short is rather m detail than in principle 
The action of the photo-electric cell depends on 
the liberation of an electron by one quuntiim of 
incident energy, and under favourable conditions 
the liberation of one electron can bo deteclc'd, by 
an application of tho principle of Geiger’s counter 
The action of the dark-adapted eye depemds on 
the bleaching of the visual purple According to 
the results of Dartnell, Goodeve and Lythgoe, it 
appears likely that one quantum can bleach n 
molecule of this substance, and m all probability 
this results m the excitation of a nerve fibre 
which carries its message to the bram 
The photo-electnc cell can be used like tho 
photographic plate at the focus of an astronomical 
telescope It might seem from the point of view 
of evolution a retrogade step to substitute a single 
sensitive element for the 137 milhon such elements 
in the human eye In this connexion, it is interesting 
to note that, in certain invertebrate animals, eyes 
are known which have the character of a single 
sensitive element, with a lens to concentrate the 
light upon it Such an eye can do little more 
than distinguish light from darkness But its 
artificial counterpart using the photo-electric 
surface has the valuable property that tho electric 
current which indicates that light is falling upon 
it can be precisely measured, so as to determme 
the intensity of the light. In oontraAt with photo- 
graphic action, the energy available to produce 
the record comes not from the original source of 
light, which only, as it were, pulls the trigger, but 
from the battery in'the local circuit, and it may 
be Mnjdified so as to actuate robust mechanisms. 
It has been applied with success to guidmg a 


large telescope or, in a humbler sphere, to open 
doors, or oven to catch thieves ‘ 

However, the scientific interest lies more m the 
possibility of accurate measurement As an in- 
terostmg example we might take the problem of 
measurmg the apparent diameter of the great 
nebula in Andromeda As is known, modem 
research tends to indicate that the Andromeda 
nebula and other like systems are the oounter- 
pirts of the galaxy, being in fact island universes 
But until lately there was such a serious difficulty 
in that all such systems appeared to be considerably 
smaller than the galaxy Stebbms and Whitford, 
by traversing a telescope armed with a photo- 
electric cell across the nebula, have found that its 
linear dimensions wore twice as great as had been 
supposed, reducing the disorepancy of size to 
comparatively little 

Television 

But, it may be suggested, could we not go 
further and make a photo cleotno equivalent, not 
only for tho nidirnentary kind of eye, which has 
only a single sensitive clement, but also for the 
developed mammalian eye, which has an enormous 
number '> Could we not build up on separated 
photo-electric elements a complete and detailed 
picture ? In point of fact this has been done in 
the development of television , and since this now 
art which interests us all can properly be oon- 
sitlered as an extension of the powers of normal 
vision, no excuse is needed for devoting some 
consideration to it 

We must divide the photo-electnc surface into 
minute patches which are eleotncally insulated 
from one another This is not too difficult , but 
if it were proposed directly to imitate Nature, and 
attach a wire, representing a nerve fibre, to each 
of these patches, so as to connect it to the auxiliary 
apparatus, we might well despair of the task , for 
there are probably half a million such connexions 
between the human retma and the brain. In the 
artificial apparatus for television, one single 
connexion is made to serve, but it is in effect 
attached to each of the patches m rapid succession 
by the process of ‘scanning’ the image Th* 
photo-electric mosaic is on one side of a thin 
mica sheet, and a contmuous metal coating on the 
other ride gives the connexion, which is by electro- 
static induction Each element of the surface 
forms a separate tiny condenser with the opposing 
part of the back plate. 
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Soanning u sohieved by rapidly traversing a 
beam of electrons over the mosaic Ime by Ime 
The whole surface, and therefore each element 
must be scanned at least twenty tunes a second 
In the mtervals an element is losing electrons 
more or less rapidly The scanning beam comes 
along, and restores the lost electrons discharges 
the little condenser formed by the element and 
the back plate, and sends an electric signal mto 
the wire attached to this plate The strength of 
this signal will depend on how many electrons the 
element had lost smce the previous soanning and 
thus on the hunmous mtensity of that part of the 
image An important pomt is that the element is 
m action all the tune and not only while it 
mdividually is bemg scanned 

We have thus transmuted the momentary 
picture mto a senes of electric pulses occupymg in 
all a time of one twentieth of a second and those 
can be amplified and sent out as wireless signals 
How are they to be turned back agam into a 
visible picture at the other end ? Well that is 
not, perhaps, so difficult as the first conversion 
of the picture into signals We must make a 
beam of electrons follow and imitate the penodio 
movements of the scannmg beam at the other 
end The beam of electrons falls on a lummesoent 
screen, and makes it light up more or less brightly 
according to the mtensity of the electron beam 
If we use the mcommg signals to modulate the 
electron beam, we can make them correspond with 
the mtensities at the sendmg end, and the original 
picture IS reconstructed piece by piece The 
reconstruction is completed m one twentieth of a 
second or less and the process begins agam The 
successive pictures blend mto one another as m 
the cmema, and movement is shown with apparent 
contmuity 

It seems not unlikely that the electric eye or 
iconoscope, as it has been called, may have 
applications apart from television Dr V K 
Zworykm, who took an unportant part in its 
development, suggested that it might be used to 
make visible the image m the ultra violet micro 
scope, which would be much too famt for direct 
projection on a fluorescent screen For that purpose 
the sendmg and reoeivmg apparatus would of 
course, be connected durectly, without radio 
transmission It might also be used for rapid 
photography, if the photograjphio plate replaced 
the viewmg screen The beauty of the device is 
that the energy is supplied locally, the distant 
light souroe merely releasmg it The prmoiple of 
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amplification may thus perhaps be applied to the 
photographmg of famt objects 
I come to the close of this part of my subject 
Much of modem scientific doctnne appears at 
first sight to have an elusive and even metaphjrsical 
character and this aspect of it seems to make the 
strongest appeal to many cultivated mmds Yet 
upon the whole, the mam trmmphs of science he 
m the tangible facts which it has revealed , and 
It IS these which will without doubt endure as a 
permanent memorial to our epoch My mam thesis 
has been that these are discovered by methods not 
essentially difierent from direct sorutmy It is 
hoped that the present survey may remind you 
that if we allow for a reasonable broadenmg of the 
original meanmg of the words, it remams true, 
after all that seeing is believmg ’ 


Part II 

During the Great War itself few scientific men 
m any country doubted that it was their duty to 
do what they oould to apply their specialized 
knowledge to the purposes of war nor was it 
often suggested by pubhcists that there was any 
countervailmg consideration on the contrary, 
they urged strongly that our resources m this 
direction should be efficiently mobilized It is 
chiefly m vague general discussions thsi the 
opposite view becomes vocal 
Science, it is urged, is the souroe of all the 
trouble and we may look to scientific men for 
some constructive contribution to finding a remedy 
It 18 worth while to mquire what basis there is for 
this mdictment, and whether m fact, it is feasible 
for men of science to desist from labours which 
may have a disastrous outcome, or at any rate to 
help m guiding other men to use and not to abuse 
the fruits of those labours I may say at the 
outset that I have no sangume contribution to 
make 1 believe that the whole idea that scientifio 
men are specially responsible u a delusion bom of 
imperfect knowledge of the real course of the 
jnuoess of discovery Indeed, very much the same 
oomplamt was made before the scientific era Let 
me refer you to Shakespeare’s play, “Henry IV’ 

“Great pity, so it was 
This villamous saltpetre should be dig^ 

Out of the bowels of the harmless ea^ 

Which many a good tall fellow had destroyed 
So oowardly " 
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The quotation leads lu to mquu*e how far the 
further development of thu particular lund of 
frighiftilness mto modem high exploBives was 
deliberate or not 

In the course of systematic study of the chemistry 
of carbon compounds it was inevitable that the 
action of nitric acid on substances like benzene 
toluene glyoenne cellulose and the hke should be 
tried No one could foresee the result In the case 
of benzene we have nitrobenzene the key to the 
aniline dye mdustry In the case of glycerine 
Sobrero obtamed m 1846 the highly explosive 
hquid called nitro glycerme He meant no harm 
and in fact his discovery lay dormant for many 
years until Nobel turned his attention to the 
matter ui 1863 and showed how by mixing nitro 
glycerme with other substances solid explosives 
could be made which admitted of safe handlmg 
Dynamite was one of them They proved invaluable 
m the arts of peace for example in minmg and m 
making railway tunnels such as those through the 
Alps They were used by the Irish bonians in the 
dynamite outrages of the eighties These attoinpte 1 
outrages were not very successful and so far as I 
know no one was mclmed to blame science for 
them any more than for the Gunpowder Plot 
Like the latter they came to be considered slightly 
comic If anyone doubts this he may agreeably 
resolve his doubts by reading R L Stevenson s 
story The Dynamiter At all events high 
explosives had been too long m use m peaceful 
mdustry for their misuse to be laid directly to the 
account of science 

Commg next to poison gas We read that Plmy 
was overwhelmed and killed by sulphur dioxide in 
the eruption of Vesuvius m a n 79 During the 
Crimean War the veteran admiral Lord Dundonald 
urged that the fumes of bummg sulphur should be 
dehberately used m this way but the suggestion 
was not adopted Even if it had been scientific 
research ad hoc would obviously have had little 
to do with the matter Durmg the Great War 
chlorine was used on a large scale I need scarcely 
insist that ohlorme was not isolated by chemists 
for this purpose It was discovered a hundred 
and forty years before as a step m the mquiry 
into the nature of common salt 

Coming to the more recondite substances we 
may take mustard gas — really a liquid— as typical 
It 18 much more plausible to suggest that here was 
a scientific devilment deliberately contnved to 
cripple and destroy But what are the real facts * 

Referring to Watts s Dictionary of Chemistry 


(edition of 1894) there is an article of less than 
forty words about mustard gas (under the heading 
of diohlordiethyl sulphide) After the method of 
preparation used by Victor Meyer has been 
mentioned the substance is dismissed with the 
words oil very poisonous and violently inflames 
the skin Difference &om diethyl sulphide 
There are sixteen other compounds described at 
comparable length on the same page So far as I 
know none of them is of any importance A not 
uncommon type of critic would probably say that 
the mvestigation of them had been useless the 
work of unpractical dreamers who might have 
been better employed One of these substances 
namely mustard gas is quite unexpectedly applied 
to war and the production ot it is held by the 
critics to be the work not of dreamers but of 
fiends whose activities ought to bo suppressed I 
binally at the bottom of the page begins a long 
article on chloroform Ihis substance as you 
know has nlieved a great deal of pain and on 
the same prmciple the mvestigstor who produced 
it was no doubt an angel of mercy The trouble is 
that all the investigators proceeded m exactly the 
same spirit the spirit that is of scientific curiosity 
and with no possibility of telling whether the issue 
of theur work would prove them to be fiends or 
dreamers or angels 

Again there is the terror of thermite incendiary 
bombs spreading fire broadcast throughout great 
cities Ihe notion is sometimes encountered that 
thermite was mvented for this purpose Nothing 
could be further from the truth I first made 
acquamtanoe with it myself m 1901 by hearing a 
lecture at the Royal Institution by the late Sir 
Wilham Roberts Austen on Metals as I uel He 
dnwoted attention to the great amount of energy 
which was liberated when aluminium combmed 
with oxygen and showed how alummium powder 
mixed with red oxide of won would react violently 
with it withdrawmg the oxygen from the iron and 
becommg brilliantly moandesoent m the process 
He showed further how this mixture called ther 
mite could be used for heating metal work locally 
so as to make welds for example m joining two 
iron pipes end to end I venture to say that it 
never occurred to him or to any of his hearers that 
thermite had any application m war 
In discussions of this kmd a distmotion is often 
imphed between what I may call old fashioned 
knowledge and modem soientifio knowledge The 
latter is considered to be the special handmaid of 
frightfiilness The futihty of this distmotion is 
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easily seen by considering a special ease Iron is 
thought of as belonging to the pre scientific era 
while aluminium is thought to belong to the 
scientific era Prom the point of view of chemistry 
both are metals and the problem of producing them 
m either case is a chemical one When produced 
they both have their function m fnghtfulness’ 
iron to cut and stab alummium to make thermite 
bombs to bum and destroy If modem science 
makes its contribution to frightfulness m givmg 
us alummium ancient craft did so m giving us 
iron It IS obviously absurd to make any dis 
tmction m prmoiple between the two cases Science 
properly understood mcludes all real knowledge 
about material things whether that knowledge is 
old or new 

All these terrors have only become applicable 
agamst a civilian population by the development 
of aircraft Military objects were certainly not 
the mcentive of the successful pioneers of artificial 
flight They were fascinated at first by the sport 
of ghdmg and afterwards by a mechanic al transport 
problem 

It IS true that brilliant writers of imagmative 
fiction such as Jules Vome and H G Wells had 
foretold all and more than all the horrors that 
have smoe como to pass But it is perhaps more 
to the pomt to mquire what were the contemporary 
views of practical men The Wrights made their 
first successful flight m 1903 In 1904 I myself 
heard the then First Sea Lord of the Admiralty 
repudiate with scorn the suggestion that the 
Government were mterestuig themselves m the 
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matter and I know with equal definiteness that 
even so late as 1008 the Chief of the Imperial 
General Staff did not beheve m the mihtary 
importance of flight Would it be fair then to 
blame the mventors for not havmg realized it 
and for not havmg stayed their hands t 

Summmg up what may be learnt from the 
experience of the past I think we may say that 
the application of fundamental discoveries in 
soienoe to purposes of war is altogether too remote 
for it to be possible to control such discoveries at 
the source 

For good or ill the urge to explore the unknown 
IS deep m the nature of some of us and it will not 
be deterred by possible contmgent results which 
may not be and generally are not fully apparent 
until long after the death of the explorer The 
world 18 ready to accept the gifts of science and 
to use them for its own purposes It is diflScult to 
see any sign that it is ready to accept the advice 
of scientific men as to what those uses should 
be 

Can we then do nothing * Frankly I doubt 
whether we can do much but there is one thmg 
that may be attempted The British Association 
has under consideratidn a division for study of the 
social relations of science which wiU attempt to brmg 
the steady light of scientific truth to bear on vexed 
questions We rej oice to know that our distinguished 
Amencan visitors are in sympathy with this aim 
and we hope that our discussions with them will 
bear useful if modest fruit m promoting mter 
national amity 
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SUMMARIES OF ADDRESSES OF PRESIDENTS OF SECTIONS* 


Logic and Probability in Physics 
A FTER paying a short tribute to the memory of 
Lord Rutherford, the president of Section A 
(Mathematical and Phjmical Sciences), Prof C G 
Darwin, comes to his mam subject, which is the 
madequacy of the reasoning processes which have 
in the past been regarded as the proper machinery 
of scientific thought Wo have set up as the ideal 
form of reasoning the formal logic of Aristotle , 
we rarely conform to this ideal, but mstead wc 
make use of arguments having no accurate aviom- 
atio basis, which compel behef because of some 
large accumulation of favourable evidence The 
old logic was devised for a world that was thought 
to have hard outlmes, and now that wc know 
that the outlmes are not hard the method of reason- 
mg must be changed The key to the modification 
lies in probability, but whereas m the past it was 
expected that probability could somehow be fitted 
into the old logic, the attempt has always failed, 
and we must recognize it as an indciiendent 
principle. Our mstmets only accept this with 
difficulty, but a similar unsatisfying state of affairs 
used to exist m mechanics, which has been over 
come by the quantum theory, and an analogy may 
be developed between the two coses 

There follows a review of the history of the 
quantum theory, touchmg on a number of points 
of mterest, but having special reference to the way 
m which it has dealt with causality The old 
mechanics seemed to pomt with all the compulsive 
force of a logical syllogism to absolute determmism 
Wo are still scarcely firee from the feeling of this 
compulsion, but we know it is wrong, and we know 
where the fault lay. An analogy may bo made 
between this state of affairs and our feelmg about 
the pl 6 u>e of probability in logic We used to feel 
that classical mechanics provided no room for 
anything outside itself, and we feel that the old 
logic is the only really omissible form of reasonmg. 
Certain things refused to fit mto the classical 
scheme and led to the old quantum theory, and 
we have found that the old logic is inadequate 
without the supplementary principle of prob- 
ability. In mechanics the union is, completed by 
the new quantum theory, but wo have not yet 
satisfactorily blended our reasoning prmciples. 

The sort of way the union may come about w 
Buggested by another branch of physical theory. 


* IxlTd Bajieish'i preddwitUl iddreM, ud the sddreaee* of the 
wetjpiwU pwjMwita, ue betas pubUibed m "The advenoemeBt of 
Bolenoe, lOSS". (Cunbridge : BA. Eeceptlon Boom Londoo 
Bttritagton Howe.) 8*. 


the kmctic theory of gases One of the most 
important ideas in the statistical theory of matter 
has been Gibbs’s ensemble With the old mechanics 
the ensemble was a rather strange idea, and it was 
hard to see whore it came from, but now it fits 
beautifully mto the new mechanics, for any actual 
piece of gas is not merely a single member from 
among the countless representatives m the en- 
semble, blit 18 itself the whole ensemble This 
example suggests a real synthesis of probability 
with our other reasonmg processes, and gives the 
hope of a true reasoning adapted not to the 
artificially simplified world of hard outlines of the 
classical mechanics, but to the real world with its 
slightly indefinite outlines 

The address concludes with a plea for a reform 
of our education at both school and university, so 
that proluhility and statistics should bo given a 
proper share m our mathematical courses At 
present all the attention is given to things sus- 
ceptible of exact proof, and none to the thmgs of 
much more frequent occurrence where maccurncies. 
tolerances or fuctuations arc also of interest It 
IS not so much that new special courses are needed 
os that the emphasis should be altered in the ordm- 
ary courses of mechanics and kmdrod subjects 
The mathematics would not be any more difficult 
than in the customary courses, but the tram of 
thought 18 at present unfamiliar, and it would not 
be hard to remove this untamiliarity In this way 
the student would acquire a much juster apprecia- 
tion of the physical world than can ever be 
acquired by an exclusive attention to those thmgs 
which are capable of exact proof 


Recent Investigations tn the Chemistry 
of Gold 

T he recent advances m our knowledge of the 
chemistry of gold have for the most part been 
due to investigations earned out by workers in 
Great Bntam , amongst others, H. Bassett, E G. 
Cox, F G. Mann, Sir Gilbert Morgan, Sir William 
Pope, W Wardlaw, and their respective co-workers. 
This work, together with that of the president of 
Section B (Chemistry), Prof. C S. Gibson, and his 
collaborators, which forms the topic of Prof. 
Gibson’s presidential address, has emphasized the 
similarities and also the striking anomalies existmg 
among the currency metals, copper, silver and gold, 
the metals of Sub-group 1 B of the B|iriodio 
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Claasifioation These anomalies are unexplamed 
but are to some extent correlated with those 
existing among the transitional metals 

Copper silver and gold all exist m the umvalent 
condition but m this state only silver is from a 
chemical pomt of view a typical metal smoe 
cuprous copper and aurous gold do not form 
normal salts In their compounds cuprous copper 
and aurous gold are always oo ordmated but 
whereas cuprous copper may be 2 and 4 covalent 
aurous gold is always 2 covalent and no com 
pounds are known m which it has a higher 
CO ordmation number Argentous silver may be 
2 and 4 covalent its oo ordination compounds 
are almost completely analogous with the corre 
spondmg cuprous compounds and the four valencies 
of cuprous copper and argentous silver have a 
tetrahedral configuration Unlike cupric copper 
bivalent or argentic silver is chemically not a 
typical metal since it only forms co ordmated 
complexes which may be present m electrolytes 
and non electrolytes When it is 4 covalent 
argentic silver forms compounds which are 
analogous and isomorphous with the correspondmg 
cupric compounds and the four valencies of cupric 
copper and argentic silver have a planar con 
figuration One striking anomaly among these 
metals is the non existence of bivalent gold In 
the tervalent or auric condition gold agam is 
chemically not a typical metal and is always 
4 covalent (kmsequently unlike copper and silver 
gold never assumes the elective atomic number 
(Sidgwick) of the next mert gas X ray crystallo 
graphic examination has demonstrated the planar 
configuration of the four valencies of tervalent 
gold and the Imear configuration of the two 
valencies of umvalent gold 

What may be descnbed as the new chemistry 
of gold has arisen from the study of the organic 
denvatives of the metal which were discovered 
by Su- William Pope and C S Gibson m 1907 
and their mvostigation has been extended by 
Gibson and his collaborators during the last seven 
years The orgamo compounds of gold most 
readily accessible are colourless crystallme non 
electrolytes having the general formula (5,AuX), 
B and K representing univalent hydrocarb^ 
radicals and halogen atoms respectively As 
shown by the low dipole moment and X ray 
crystallographic exanunation the molecule con 

\ / 

tarns the planar rmg structure Au Au 

/ ^Br/ \ 

which IS present m many auno and mued aunc 
aurous compounds 

From the bromine dmvatives are easily pre 
pared deep red crystallme non electrolytes having 


R E of August 20 1938 

the general formula (itAuBr,), These compounds 
have high dipole moments and contam the ssune 
planar heterocyclic rmg containing two 4 covalent 
auno atoms to one of which two hydrocarbon 
radicals are attached In agreement with them 
constitution these compoimds behave chemically 
as equunoleoular mixtures of the compounds 
(iZiAuBr), and of gold tnbromide (AuB.). the 
latter compound having the same planar betero 
oyclio ring mMitioned above 
The remarkable tendency due to co ordination 
for auric and to a less extent aurous gold to 
become members of heterooycho ring systems is 
further illustrated by the mterestmg colourless 
non electrolyte diethylgoldaoetylacetone and also 
by the cyano derivatives obtained by the action 
of silver cyanide on the first mentioned compounds 
These cyano compounds are non electrolytes hav 
mg the general formula (J?,AuCN )4 and the mole 
oule as shown by the low dipole moment and X ray 
crystallographic mvestigation (H M Powell and 
R P Phillips) contains a planar twelve atom rmg 
havmg four symmetrically situated 4 covalent 
auric atoms These compoimds have the additional 
mterest m that spontaneously or on gentle heatmg 
they yield free hydrocarbon radicals The first 
stage of this decomposition yields a mixed 4 co 
valent auric and 2 covalent aurous compound 
(i{AuGN )4 the molecule of which agam has a 
twelve atom planar rmg structure contammg two 
symmetncally placed aunc and two symmetncally 
placed aurous atoms the latter being 2 covalent 
There bemg no evidence that gold can have 
higher oovalenoies than two when it is aurous and 
four when it is auno precludes the possibility of 
obtammg optically active gold compounds m which 
the gold atom is the centre of asymmetry 


Development and Evolution 

T he Theory of Recapitulation which at the 
openmg of this century tended to dominate 
Inologioal and palseontologioal thought upon the 
relationship of development to evolution has in 
these latter days fallen into disrepute This state 
of affairs is reflected in recent literature by a 
diversity of views ranging from complete rejection 
of the theory to almost unqualified acceptanoe 
Prof H H Swmnerton m his presidential address 
to Section C (Geology) seeks by reference to 
palseontologioal evidence to elucidate the causes 
of this wide diversity of opmion and to humonize 
the observations out of wUoh it has arisen 
In so far as developmental changes rofieot 
evolutionary Changes of the past or foreshadow 
those which are to come th4 relationship of 
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deT«lopinent to evolution la either retroapective 
or prospective Failure to keep these two aspects 
distinct from one another has been the cause of 
much of the confusion of thought which exists 
The palteontologioal evidence used m the 
address is limited to well-authenticated material, 
made up of numerous specimens carefully collected 
from known horizons, and is of such a quality that 
the development of individuals could bo worked 
out with reasonable fullness. 

Dealing in the first place with the retrospective 
aspect of the problem, it is helpful to distmguish 
between the very early, or embryonic, stages of 
development and the later, or neanic stages, 
during which the young gradually assumes the 
characteristics of the adult A careful companson 
of the development with the successive stages of 
evolution shows that m some cases there is a 
remarkably close resemblance between the changes 
passed through m the neamc penod and the 
changes exhibited by the adults of previous 
generations This proves that recapitulation of 
evolutionary stages as manifested by adults does 
actually take place On the other hand, the 
conditions seen in the embryonic phases exhibit 
little or no resemblance to any known adult 
ancestor, but they do resemble very closely the 
oorrespondmg juvenile stages both of ancestral 
and of allied forms. This distinction between 
juvenile and adult recapitulation corresponds with 
the different bodies of facts observed and em- 
phasized respectively by von Baer and Haeckel, 
and by their present-day followers 
Though the recapitulation of the complete 
oombination of adult characters seems to bo 
confined to the lower forms of hfe, the limited 
recapitulation of individual characters is widely 
spread even m the highest grades of anunals 
Turning to the prospective aspect of the subject, 
it should be noted that new characters (coeno- 
genetic) may appear at an early stage of develop- 
ment Some of these are limited m their occurrence 
to these stages , others may extend, m subsequent 
generations, to later or even adult life Where 
this happens, the recapitulatory record may be 
seriously vitiated New characters (deuterogenetic) 
may also appear m the latest stages of develop- 
ment. Such tend, in subsequent generations, to 
pass back to successively earlier neamc stages, 
end thus build up a recapitulatory record 
In both these oases the rate at which the new 
characters attain full expression in evolution 
varies greatly. In some racial stocks it is attained 
slowly with the passage of a long period of time. 
In others the successive phases of expression may 
oome quite rapidly. Occasional instances occur 
in whi^ the rate of expression appears to be so 
ra^fid as to suggest simultaneous mutation In 


such cases a false impression of serial evolutionary 
change is produced by the progressive ehmmation 
of mdividual types m the order of the phases in 
the senes 

In conclusion, it may bo sugg^ted that the 
development of the individual exhibits a body of 
characters denved from both adult and juvenile 
stages m the life of its ancestors This provides 
a framework into which subsequent evolutionary 
changes may be fitted This fitting is earned out 
by various processes which may proceed separately, 
simultaneously, or m sequence m the development 
of different individuals of allied organisms 


Fluctuations in the Abundance of 
Marine Animals 

TN hiB presidential address to Section D (Zoology), 
* Dr. Stanley Kemp directs attention to the great 
fluctuations in the abundance of manne animals 
and to the need for further study of their causes. 
Normal annual fluctuations, due for the most part 
to events which occur in the early stages of the 
animal’s life, may be very great : it is not im- 
comnion to find that one year- class of fish is fifty 
times as abundant as another The evidence at 
present available, drawn from the mcidence of 
good and bad survival years in a few of the more 
important European fishes, is that these annual 
fluctuations are strictly localized — a certam species 
in a particular place will be affected m one way, 
while another species m the same place, or the 
same species in another place, will be affected m 
a different way 

In recent years, it has become mcreasmgly 
apparent that this is not the only kind of fluctua- 
tion to which mar me smimals are subj'ect. There 
are others, here called long-penod fluctuations, 
which are superposed upon the annual fluctuations 
and affect many, or perhaps all, species simul- 
taneously over a wide area 

Two illustrations of such long-penod fluctuations 
are given In the Channel waters off Plymouth 
four separate Imee of endence show that smoe 
1931 great changes have taken place. (1 ) Beginning 
with 1931, there has been a ste^y reduction m the 
numbers of larval fish in the offshore waters : the 
larvae of summer-spawnmg fish have now on the 
average been reduced to one fifth of Uieir former 
abundance and those of spring-spawning fish to 
one third. (2) A marked change has occurred in 
the constitution of the herring shoals which form 
the basis of the winter fishery at Plymouth. 
Since 1931, the proportion of the younger year 
classes of fish has been reduced from upwards of 
66 per cent to less than 20 po: cent : in the last 
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few years the fishery has suffered greatly and it is 
now virtually abandoned (3) In 1930 (and though 
exact figures are not available it was evidently 
much the same m former years) the offshore 
plankton contained SagtUa degaria which is char 
aotenstic of mixed Atlantic water and S setosa 
which IB characteristic of Channel water m the 
proportions of 94 6 but smee 1932 withasmgle 
exception m 1936 these proportions have been 
reversed (4) The wmter maximum of dissolved 
phosphate has over the same penod shown a heavy 
decrease amounting on the average to about 
36 per cent Comparable data from other areas 
are not available but the failure m recent years 
of the Donegal herrmg fishery has been accom 
pamed by a similar change m the constitution of 
the shoals and may be due to the same causes 
Ihe changes in the Plymouth area are duo it 
seems to the lack of mfluxes of phosphate nch 
water from the Atlantic Sahnity and temperature 
records show mdeed that mcursions of Atlantic 
water have passed up the Channel but the records 
cannot be correlated with the biological and phos 
phate data and the groat influx of Atlantic water 
mto the North Sea m 1921 is known to hive been 
detnniental to the homng fisheries It thus appears 
that influxes may be of more than one kmd and 
that only water rich m phosphate or potentially 
nth because it carries an abundant plankton will 
benefit the Channel fauna 
The second illustration of a long penod fluctua 
tion IS from northern waters Here there have 
recently been great changes m the fauna owmg to 
a rise of 1® or 2° C m the temperature of the 
water and this is duo presumably to an mcrease 
m the strength of the Atlantic drift By reason 
of this change many animals have been able to 
extend the limits of their distribution and in 
almost every section of the fauna significant move 
ments have been noted profitable cod fishenes 
have been established at Bear Island and m West 
Qreenland and an unusual abundance of herring 
has been found on the Murman coast 
Long penod fluctuations are thus due to a wide 
spread alteration m some hydrographic factor m 
the environment and though m the two mstances 
given this factor is different — at Plymouth phos 
phate and m northern waters temperature — it is 
m the ocean to the west that the changes originate 
and it IS here m the open Atlantic that the reasons 
must be sought At present our knowledge of the 
circulation m the North Atlantic is very deficient 
but with the work now m progress it is to be 
expected that the mam features will shortly be 
better known To the biologist however it is the 
nregulanties m the system which are of jHimary 
importance and it is only by regular and repeated 
observations carried out over a wide area that 
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the causes of these long period fluctuations can be 
discovered 

In conclusion attention is directed to the need 
for greater activity m fishery admmistration 
throughout the Empire for though there are some 
notable exceptions it appears that the lessons we 
have learnt m Great Britain are not generally 
understood elsewhere In almost every problem m 
marine biology it is essential to possess a back 
ground of fundamental knowledge which can only 
be obtamed by long years of patient study In 
many parts of the Empire not even a beginnmg 
has been made in the acquisition of such know 
ledge there are vast areas in which no smgle 
species of fish can as yet be recogmzed m all its 
stages of development while httle or nothmg is 
known of such matters as rate of growth spawnmg 
periods food migrations and fluctuations m 
abundance Ihe importance of such information 
cannot be over estimated for the opportunity of 
deahng effectively with a fishery problem will al 
most invariably be lost unless knowledge has been 
obtamed m advance and is ready for application 

Correlations and Culture A Study in 
Technique 

F IOF GRIFFITH TAYLORS presidential 
address to Section F (Geography) falls mto 
three divisions In the first the field of cultural 
geography is considered m the second a technique 
which has been found mvalusble m that subject 
18 discussed and illustrated finally suggestions 
are made as to the aspects of culture which should 
be moluded in a general education The relation 
of geography to history anthropology sociology 
and philology is emphasized It is shown that 
there are common fields of research m which the 
technique of the physical scientist ocm be used 
by the cultural geographer to aid m problems m 
the humanistic disciplmes 
The aid geographers can give to historians is 
ilhistrsted by examples from the Weald and from 
the blue grass country of Kentucky The char 
aotenstic cultural development m both is shown 
to depend on structure pnmanly though most 
histonans ignore this important correlation The 
use of uopletha (Imes of equal abundance) can be 
used with profit m an mter^etation of the essential 
features of the Renaissance As an mdicator of 
trends and salient features they might well be more 
extensively used by the historian 
The geographers task should be to teach the 
student to doubt dogmas mvolvmg distnbution 
and to make his own deductions from fundamental 
data In a general education this is a far m(nn 
valuable fimotion than memonzmg economic data 
which fills so much of geographic teaching to day 
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One of the mam purposes of the address is to 
show that from the map of the distribution of 
culture-facts, the investigator can deduce the 
cradle of the various cultures and the order of 
their evolution This principle, long used by the 
botanist and biologist, is of great value to the 
anthropologist, sociologist and philologist The 
dxatnbutiona of man, of various mdustrics and 
populations, of languages, etc , belong to the field 
of the geographer A lengthy study of such 
distributions leads to views often much at variance 
with those accepted as orthodox Some examples 
discussed are the cradle-land of man, the differentia- 
tion of the races, the inaccuracy of the terms 
‘Caucasian’ and ‘Mongohan’, the spread of cultures 
from Asia mto the Pacific, and the probable cradle 
of civihzation In many of these problems the 
implications of the isopleths have been ignored by 
most researchers 

It is suggested that a new term is needed for 
groups which are Imked by culture, but are not 
racial umts. An extension of the use of the word 
'cult' 18 suggested Thus there is no Jewish race 
in Europe, or French race in Canada , but it is 
logical to talk of a Jewish or French ‘cult’ Race 
should denote ‘breed’, and is purely a btologtcal 
concept The problem of the Jews and of the 
Aryans is used to illustrate a glarmg example of 
<Iangerou8 ignorance on the part of powerful 
political groups A now techmque of appro ichmg 
Imguistio relationships — based on distributions— 
13 discussed. It seems to offer clues as to the 
relationships between, and the origms of, Aryan, 
Basque, Altaic, and other linguistic groups Prof 
Griffith Taylor believes that the Aryan languages 
onginated near the Caspian. He suggests that 
the isopleths support the view that the Nordic 
race originally spoke Finn or some allied non- 
Aryan language 

Geographers may be classified m three groups 
theocratxc (that is, teleological), environmental or 
posaibiliat A behef in environmental control, to 
which the name “Stop-and-go Determinism” has 
been given, is favoured It is opposed to the 
orthodox views of geographic philosophy 

A drastic revision of the programme for a 
general cultural education is required, especially 
m the Dominions. Educators must abandon the 
techmque of Augustine of Canterbury for that of 
Aristotle. 'The latter tried (in a hving language) 
to put the youth of Greece en rapport with the 
vital problems of the day. He did not insist on 
their spending years tr3dng to learn the long-dead 
language of Tutankhamen. 

It would seem desirable to swing the attention 
®f youth for a genwation or two from a study of 
cla^oa « of the problems of phjrsioal science to 
the more difficult and dangerous problems of 


social science There is no risk to-day, though 
there was m the past, in statmg that the earth 
18 a globe, revolves around the sun, and is of 
mfinitely small importance m the cosmos But 
there is grave danger m many circles in statmg 
the truth about Communism, Socialism, Judaism, 
Nordicism, and many other -isms which conflict 
with established or dictatorial mterests These 
creeds are cultural facts, which can be more 
readily understood if tackled m a graphic manner 
It 18 no quibble to say that they are to-day more 
vital to the man of culture, that is, with a well- 
rounded education, than is the well-rooogmzed 
and valuable culture based on art, music, or 
classics Thus the geographer whoso mterests he 
not only m the economic but also in the cultural 
field can feel that he js working right on the battle- 
front m man’s progress towards a higher type of 
civilization 

Eighteen ecological diagrams form an essential 
feature of the address 


Scope and Method of Economics 

T he object of the presidential address by Mr 
R F. Harrod to Section F (Economics) on 
method is threefold . (1) An attempt is made to show 
the kmd of knowledge on which the practical recom- 
mendations, which economists have been m the 
habit of giving with a considerable degree of 
assurance, are grounded. (2) An attempt is made 
to define precisely the empirical basis of the 
general laws which constitute traditional economic 
theory (3) Attention is given to the now ground 
over which contemporary theory, more tentative 
and more empmeal, is striving to advance. 

The recommendations do not issue from a set 
of ‘laws’ relating to the causal sequence of events 
The scientific groundwork of those recommenda- 
tions 18 a systematic classification of different 
kmds of economic activity and a simultaneous 
conspectus of the system as a whole For example, 
the condemnation of protection is not based on 
precise knowledge of the sum of consequences 
likely to result from it , but when we have made 
a systematic classification of the purposes of 
economic effort and grasped the mode of operation 
of the system of a whole, wo see that protection 
fails to take account of this, imphcitly assumes a 
different working of the system and, save m 
exceptional circumstances, produces a net residue 
of frustation. 

The economist’s criterion of the good as 
that which is preferred is defined, and it is 
shown that it may be validly employed whatever 
the moral or pohtioal objectives of the society 
may be. The economist’s criterion is free from 
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moral or pobtioal bias, and it has to be employed 
even if the economist is asked to advise subject 
to some stated pobtioal objective, such as national 
self-sufficiency 

In addition to the system of prescriptions, 
traditional economics has provided a body of 
general laws relatmg to the sequence of events 
These have been largely deductive, because they 
spring from a smgle simple prmciple, which has 
an empirical basis, but one denved from an 
immensely wide human experience, namely the 
law of demand or the law of dimmishmg utility 
This 18 almost axiomatic and further mvestiga 
tions are unlikely to remforoe the authority it 
already has By the aid of it and of its corollaries 
it 18 possible to derive a theory of supply and 
demand, by which the effect of specified changes 
on the course of pnces, wages employment, etc 
may m prmciple 1 ^ determmed But this law and 
its corollaries are of very wide generabty and conse 
quently are of little use for prediction m any 
particular circumstances 

To have greater predictory power m this field, 
it would be necessary to be able to state the laws 
govemmg the demand for particular commodities, 
etc m quantitative terms Owmg to the plurabty 
of causes it is extremely difficult to derive such 
laws from the data of observation The quanti 
tative laws would certainly be far more conjectural 
than the general qualitative results denved from 
the demand axiom Interesting attempts have 
been made along these Imes But it is probable 
that the future of quantitative empirical economn s 
lies elsewhere Indeed the success of deductive 
reasomng up to a certam point has probablj 
caused an excessive concentration of effort on 
this branch of the subject 

The wealth of recommendation which has 
charaotenzed past economics, may be reconciled 
with its paucity of predictory power, when it is 
appreciated that the power does not rest on the 
few general causal laws which we have but on 
ilassificatory and survey work 

Contemporary study is seekmg new approaches 
to the establishment of general causal laws, outside 
the ambit of the traditional laws of demand and 
supply It 18 not yet certam whether greater 
success 18 likely to be obtamed by the hypothetical 
deductive method, which must depend on suitable 
data being thrown up by the facts of the working 
world to take the place of the crucial experiment, 
or by a more radically empuical method, which 
seeks by constant study and re classifioation of 
the facts to make them speak for themselves and 
suggest new laws 

In one field at least Mr Harrod hopes for a 
further saccessful outgrowth of deductive theory. 
The laws of demand and supply, already referred 
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to, which are sometimes known as static theory’, 
may be compared with the laws of statics relatmg 
to bodies at rest It should be possible to develop 
a system of laws, which by analogy may be called 
dynamic theory, relatmg to the behaviour of a 
system when the fundamental magmtudes, popu- 
lation, capital, etc , are mcreasmg (or decreasing) 
Mr Harrod suspects that we are on the verge of 
formulating one or two simple axioms, based on 
very wide experience and having almost as great 
an authority as the law of demand m static 
eoonomios from which a quite oomphoated set of 
laws relatmg to a system m motion may be 
denved Such an axiom may be that people save 
a larger amount if they have a larger mcome 
Sinoe our society is m fact growing and not 
stationary the hypotheses which theorists will be 
disposed to make m this department will be subject 
to easier verification than those of static theory 
This IS, however but one out of many possible 
hnes of advance A greater tendency towards the 
empinoal may safely be predicted Empinosl work 
m economics is exceedmgly laborious and can only 
flourish if there is ample endowment for full time 
research workers The branch of statistical theory 
of especial use to empinoal economists is at present 
displaying a welcome vitality 
Bconomists should be keenly alive to the find 
mgs of workers — sociologists anthropologists, etc 
on the periphery of their subject But the sug 
gestion recently put forward by one or two 
emment persons that economics is in a parlous 
state requiring salvage by workers m sister sub 
jects 18 rejected with contempt Of all the social 
studies economics has been most successful m 
attaining valid general laws of mterest and 
authority, and it is at the moment m a condition 
m which an advance over a wide front may 
reasonably be expected 


Changing Outlook of Engineenng Science 

TN Section G (Engineenng), seeking a topic of 
concern to both practising and academic members 
of his audience, the president. Prof R V South 
well, undertakes a geno'al stocktaking — to view 
the trend of engmeenng science regarded both as 
an art and as a field for study, teaohmg and 
research He divides hu presidential address into 
three mam sections, dealing ( 1 ) with poboy in 
regard to the teaching of engmeenng science, 
( 2 ) with poboy in r^ard to engmeraing research, 
and ( 3 ) with 'foreign poboy’ — the relation of the 
engineer to the oommunity , its keynote through- 
out being that m the changing oiroumstanoee of 
to-day engmeen, whether practical or academic, 
must frame their pcffioies in ooUalKHation, not 
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wait for action to be forced on them by pressure 
from without 

Among changing oircumstanoeB are (1) the trend 
of modem physios (2) the attitude of mdustry 
towards the university graduate and (3) the 
national organization for applied research each 
has implications which no engmeer can afford to 
neglect In regard to the training of umversity 
students which usually occupies five years divided 
between laboratory and works he urges the dosira 
bility of planning for this period as a whole and 
he suggests that umversity courses are too often 
overloaded so that insufficient time is left for those 
divergent pursuits which do most to develop the 
personal quahties that mdustry has come to value 
Matters appropriate for treatment in the heture 
need not necessarily be mcluded m the exami 
nation syllabus 

Fngmeering research Prof Southwell believes 
will contmue to be prosecuted m universities not 
withstandmg its mcreasmg demand for specialized 
knowledge of mathematics physics and chemistry 
and the mcreased provision which now exists 
m Government mstitutions and m mdustrial 
research departments Compared with professional 
physicists chemists and mathematicians academic 
engineers have a special pomt of view and one 
that IS needed Their work will come to approxi 
mate more and more to what m the last century 
was called pure physics schools of engmeermg 
will find problems different from those which 
engaged their energies a generation ago When a 
problem can be turned over to trauied men who 
will work on it full tune it is uneconomic both of 
brains and of money to pursue it at universities in 
occasional spells of leisure from the duties of teach 
mg and'admmistration 

Under his last heading — public nlations— Prof 
Southwell utters a protest agamst an mi plication 
m much that is written nowadays that becaiisi 
the range of engmoenng includes guns battleships 
aeroplanes tanks therefore digmecrs are to bi 
regarded as a class more than others responsible 
for the horrors of modem war Wars are not made 
by engmeers but by communities we all have 
responsibihty but as citizens and not as speciahsts 
It IB vam to talk m tihough we could have had the 
benefits of science without its risks and its tempta 
tions Either we must choose deliberately 
impotence as preferable to the power of domg evil 
or we must accept knowledge for the double edged 
tool it 18 vowing to use it wisely 

The Onent and Europe 
^T'HE distortions of prehistory on the Ckmtment 
to fit biased and distorted pohtical dogmas 
and the travesty of the subject broadcast by the 


B B 0 a year ago challenge archaeologists to justify 
their membership of an association for the ad 
vancement of science by cnticizing their hypo 
theses impartially and objectively m the light of 
rapidly accumulating concrete facts Prof V 
Gordon Childe attempts such an exammation m his 
presidential address to Section H (Anthropology) 

Prehistory as expounded m Britam rests upon 
a complex of assumptions collectively constitutmg 
the Orientalist position classically formulated by 
Montelius in Der Orient und Furopa published 
m 1899 Ills DOBition mvolved the followmg 
assumptions (1) civilization m the Orient is 
extremely ancient (2) cmh/ation can be diffused 
(3) elements of civilization were m fact difiiised 
from the Orient to Europe (4) the difiFusion of 
historically dated Oriental types provides a basis 
for bringing prehistoric Europe withm the frame 
work of historical chronology (6) prehistoric 
European (ultiires are poorer than contemporary 
Oriental cultures that is civilization is later m 
hurope than m the East 

In 1899 all these propositions had to be treated 
as axioms Now systematic excavation m Hither 
Asia and the Balkans has furmshed experimental 
data by which the foregoing axioms can and must 
be tested 

(1) Excavations at Erech and Ur Tel Asmer 
anl Khafajc Nmevch and lepe Gawra have 
dramatioallv provided oonorete proof of the 
immense anti juity of settled agricultural life in 
Mesopitamia Fstimatcd dates of the order of 
tOOO B o for the lei Halaf phase that is separated 
from the earliest historical horizons by st ipendous 
accumulations of settlement debris arc at least 
as plausible as sii lUr geological stimates of the 
age of the North European mesolithic Similarly 
excavations at Alisar Huyuk Troy an Thermi 
have vindicate 1 the antiquiti of metal using 
cultures in Anatolia too 

(2) The exploration of Aiiafoha has also pro 
vided fresh evideneo for eultural connexions with 
Mesopotamia laken m c njunction therewith 
Heurtley s work m Macedonia has estabhshed 
irreversibly the Anatohan origin of the Macedonian 
Early Bronze Ago culture At the same time the 
Late Noohthic culture that immediately precedes 
and may partly overlap it proves to be to all 
mtents and purposes identical with that revealed 
at Vmta and other sites m the south east of the 
Middle Danube basin Thence culture is well 
known to bo continuous right up to the Bhme 
whither Mediterranean Spondylua shells were 
impiwted even m the first neolithic period or 
Danubian I A cultural continuum can now be 
traced from the Tigris to the Bhme and affords 
opportumties for the diffusion assumed m axiom (2) 

(3) Oriental prototypes for arbitrary forms of 
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personal ornament, distmotive of the Early Bronze 
Age of Central Europe, hare been multiphed sur 
pnsmgly ddnng the last five years Ingot torques, 
looknngs and ear rings with flattened ends, soroU, 
knot-headed and racquet pins are now all known 
from Mesopotamia 

(4) In Mesopotamia however, all these types 
emeige unexpectedly early The terminus post 
quem for the beginning of the Central European 
Bronze Age or Danubian IV is aooordmgly nearer 
2800 than 1800 B o Moreover, types distmctive 
of previous phases of European prehistory have 
come to hght m still earher contexts m the Orient 
battle axes for example, such as belong to 
Danubian III, can be traced back to the Uruk or 
even the al Ubaid phase m Mesopotamia Still 
adhermg to a strict apphcation of axiom (4) we 
can raise the absolute dates attributed to the 
several phases of the New Stone Age m Europe to 
meet the estimates of botanists and geologists 

(5) Even so, axiom (6) would remam mtact 
At the beginnmg of the Central European Bronze 
Age about 2800 B o we should survey a cultural 
contmuum over which we descend by regular 
gradations from the great cities of Egypt and 
Mesopotamia with their fully hterate civilization 
through Anatolian and iEgean townships of 
illiterate, but metal usmg commumties to Central 
European villages where metal was virtually 
restricted to weapons and ornaments neolithic 
hamlets m North Germany and Denmark and pure 
food gatherers farther north At the beginning of 
the European neolithic period, a couple of mil 
lenma earlier, similar relations would hold good 
a chalcohthic Assyrian township like Arpaohiya 
would have to be compared to a self suffiemg 
tepiporary hamlet of twenty households like 
Koln Lmdenthal, while the boundaries of food 
gatherers would be extended southward to the 
edge of the loess m South and Central Germany 

Even on such a maximal chronology, the 
onentahst position remains unassailable But 
that chronology has been advanced only ten 
tatively to see how archseological deductions fit 
the hypotheses of other disciphnes It need not 
be accepted as even plausible unless geologists and 
botanists become more unanimous and confident 

Eye and Brain as Factors in Visual 
Perception 

I N his presidential address to Section J (Psycho- 
logy), Dr R H Thooless deals with the imphca- 
tions for the theory of visual perception of the 
fact that the physiological mechanism of vision is 
not only the retinal surface but also the whole 
system which mcludes retma, optic nerve, visual 
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area of the cortex and to some extent, other 
sensory areas of the bram as well 
It was assumed m much of the earher work in 
vision (as m that of Helmholtz) that the basic 
process m vision is the formation of an optical 
image on the retma and its transmission to the 
visual centres of the bram by means of the optic 
nerve Differences between the sensations trans 
mitted to the bram and the finished perception 
were attributed to the action of the higher pro- 
cesses of judgment and the influence of past 
experience This may be called the ‘transmission 
theory’ of vision Withm a oertam limited field — 
that of the sensory physiology of the retina — it 
proved itself a fruitful guide to research Modem 
researches on visual perception have however now 
made it clear that the transmission theory is wrong, 
and that a wholly different way of approachmg 
the problems of visual perception is necessary if 
we are not to be led astray 
The modem attack on the transmission theory 
started from Wertheimer s experiments on the so 
called phi movement which is seen when two 
retinal pomts are successively stimulated at 
certam time mtervals This is one of many known 
examples of the appearance m perception of some 
thing which does not exist m the pattern of 
stimulation 

The same conclusions may be reached by a study 
of the apparent shape of an inclmed object This 
apparent shape isnot identical with the retmal shape 
but bes between this and the real shape Careful 
consideration of this experiment makes untenable 
the view that the retmal shape is given as ‘sensa 
tion’, which IS modified by a process of ‘perceptual 
judgment’ There is no evidence that the ‘sensa 
tion’ IS m any way an mgredient of the experienced 
shape Rather the experienced shape appears to 
be a direct product of both the shape of retmal 
stimulation and of such perceptual cues as mdioate 
the real shape of the object 
Individual differences are characteristic of the 
cerebral side of perception Although the optical 
system of the eye may not differ much m different 
mdividuals, their perceptual responses may be 
very different The amount of “phenomenal 
r^ession to the ‘real’ characters of objects’’ 
(that IS, the extent to which apparent shape, size, 
and brightness are detemuned by the real shapes, 
sizes and brightnesses of objects, irrespective of 
mclination, distance, and illumination respectively) 
differs widely from one mdividual to another 
These differences are not generally suspected until 
they are shown by experiment The measurements 
of any one individual, on the other hand, show high 
self-oonsistency, even when the period between 
two measurements is as long as two years 
These differences are not merely of mterest to 
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soientifio ourioaity ; they may also have practical 
oonsequenoefl. Research has confirmed the pre- 
diction (originally made on theoretical grounds) 
that a high tendency to see objects in their real 
sizes irrespective of distanoe should be of advantage 
to the drivers of motor vehicles The amount of 
this tendency may be altered by the action of 
drugs and by the presence of mist and fog, and 
this change may affect dnvmg. One case has been 
reported of its change m a neurotic condition 
The psychology of vision can no longer be 
treated as if vision were a function of the eye 
alone The foundations of a psychology of vision 
were firmly laid by the work of Helmholtz and 
his contemporaries, who made a scientific study 
of the sensory physiology of the eye The most 
fruitful field of research at present is m those 
wider problems of visual perception m which the 
eye and the higher centres co-operate 


Physiology of the Plant Cell 
pROF W. STILES, m his presidential address to 
Section K (Botany), defines the general physi- 
ology of the plant cell as those vital activities of 
plants which are manifested by every living cell, and 
are thus distinguished from those special processes 
such as photosynthesis, which are restricted to 
certam specialized organs. Those general activities 
of hving matter are respiration and the absorption 
and excretion of water and dissolved substances 

The usually accepted meamng of respiration is 
that it provides the energy for plant movements 
and the building up from the products of photo- 
synthesis of substances of higher energy content 
than these products. Yet as respiration is a 
constant property of hving matter, even when 
there is no movement and no formation of fresh 
material it may be questioned whether this 
current view of respiration is complete. As regards 
the synthesis of proteins and other complex sub- 
stances, while there is evidence of the linkage of 
anabolic processes with the breaking down of 
carbohydrate, this anabolism only concerns the 
re-formation of carbohydrates, and no evidence 
has yet been obtained which sheds any light on 
the way in which energy released in respiration is 
transferred to the processes involved m the 
synthesis of proteins and other substonces of 
higher complexity than those forming the re- 
spiratory substrate. 

The absorption of water and dissolved sub- 
staaoes by plant cells was formerly assumed to be 
a simple porooess of diffusion through cell mem- 
branes, bnt daring the present century expm- 
mental wmk has shown that while the absorption 
of non-eleetoofytes may sometimes take place in 


this way, the absorption of electrolytes is a much 
more complex process, for the unequal absorption 
of the two ions of a salt, and the entrance of the 
ions of a salt against their own concentration 
gradients are very general phenomena Theories 
based on adsorption and interchange of ions have 
been put forward to account for these observed 
facts, but while such processes probably operate, 
It 18 doubtful whether they afford a complete 
explanation of the phenomena 

The connexion between respiration and the salt 
relations of tissues was pomt«i out in 1927, and 
smee then further evidence has been forthcommg 
which has emphasized the connexion between 
respiration and the diffusion of salts mto plant 
ooUa agamst the concentration gradient. The 
energy required for the entrance of salt thus is 
presumably provided by respiration, and theories 
have been enunciated which regard the absorption 
of ions as a continuous mtcrchange of the former 
with the hydrogen and bicarbonate ions con- 
tmuously produced withm the cell as a consequence 
of respiration While this mter change may bo a 
factor in salt accumulation, there is evidence that 
the connexion between respiration and accumula- 
tion is generally much more indirect, and that the 
failure of eells to accumulate salt when respiration 
IS lowered through deprivation of the cells of an 
adequate oxygen supply is related to their generally 
lowered vitality under this condition. 

It IS emphasized that salt accumulation, like 
respiration itself, is a vital process dependent on 
the protoplasm, while there is some evidence that 
in the absorption of water by the plant cell, there 
is in some, though not all, cases an active secretion 
of water. It is thus clear that a further analysis 
of the protoplasmic system is necessary for a 
better understanding of general cell physiology. 

The general physiology of the cell is not only of 
fundamental im'^rtance for plant physiology in 
general, but it is of similar importance for all 
ecological mvestigation which is not merely 
descriptive, while it also impmges on the important 
fields of mycology and cyto genetics. Cell physio- 
logy is the scientific basis of many important plant 
mdustnes, mcluding those of food preservation 
and storage 


A dminis tration of Public Education 

I N his presidential address to Section L (Educa- 
tion) Mr. John Sargent discusses the part which 
administration, and local administration in par- 
ticular, ought to play as a medium through which 
the basic principles of educationtd soienoe, as 
revealed either by a priori reasoning or as the 
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result of researoh and experiment, may be trans 
lated mto action so far as the public system of 
education is concerned 

Attention is directed m the first instance to a 
change dunng the last century m the conception 
of the function of government which has exercised 
a profound influence on the whole theory and 
practice of administration This transition is from 
the idea of the State as essentially a poUceman 
to that of an active promoter and provider of 
facilities for enabhng all citizens to hve fuller and 
happier lives This change of conception as to 
function 18 connected with the abandonment m 
favour of the idea of human progress of the 
Platomo prmciple that any social and pohtioal order 
however perfect is bound sooner or later to decay 
It 18 clear that both the nature and the aims of an 
admmistrative system which is mspired by the 
belief that it can and should assist mdividuals along 
the road to perfeotibihty will differ fundamentaUy 
from those of one which only hopes to postpone 
mevitable decay 

The consequence of regarding the State as some 
kind of universal provider has been a vast mcrease 
m the legislative activities of government and has 
led m turn to greatly mcreased devolution of 
executive fimctions from the central to the local 
authonty An examination of the capacity of the 
present local education authontiee to cope with 
their contmually increasing burden reveals certam 
defects, many of which derive from the histoncal 
and traditional considerations which have deter 
mmed the boundaries of English units of local 
government In bnef, the mam defects from which 
local education authorities appear to be suffering 
are inherent m their large number and m the great 
variety m their sizes resources and the powers 
delegated to them , the result being possibilities 
of overlapping, friction and m many cases of almost 
mtolerable financial stram It is admitted that 
some of these difficulties are being successfully 
overcome by oo operation but co operation of 
itself cannot be regarded as an ideal method of 
adnunistration 

A more serious defect ansmg from the same set 
of circumstances, hes m the mcreasing difficulty 
m securing men and women with the necessary 
time and mtelhgenoe to devote to the busmess of 
local government This apphes particularly to the 
unpaid partners m the admmistrative system 
The mcrease m the demands which the busmess 
of local government makes on the time of members 
of authorities, and the parallel increase m similar 
demands ansmg from eammg a livelihood, are 
working together to deprive local bodies of the 
services of persons m the prune of life and actively 
engaged m mdnstiy and commerce The type of 
disinterested administrator on whom local govern- 
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ment was able to rely a generation ago is steadily 
dymg out 

It 18 recognized that any attempt to remedy 
these defects may mvolve changes m the traditional 
boimdanes of local government areas and would 
certainly bring the reformer up against that 
formidable factor known as local patriotism It is 
however suggested that fewer authonties with 
areas and powers more uniform than at present 
would not only simplify the problems of admmis 
tration but would also widen the choice so far 
as personnel is concerned A further suggestion 
IS that consideration might be given to modifymg 
the duties performed respectively by members of 
the committees and their officials with the view 
of reducmg the present calls on the time of the 
former Failing this the only alternative would 
appear to be to attempt to counteract any deterior 
ation m the amateur element by raismg the standard 
of the professional although it is realized that any 
development along these lines would raise a 
natural suspicion of imdue bureaucratic control 
and would need adequate safeguards m this respect 


A Long-Term Agricultural Policy 

P rop R O STAPLETON m his presidential 
address to Section M (Agnculture) stresses the 
importance of ley farmmg m relation to the present 
day needs of the nation and m general he discusses 
the bearmg of systems of farmmg on the formula 
tion of a long term agricultural pohcy Heurgesthat 
the needs of the nation must be made to govern the 
activities of the farmer In considermg national 
need it is pointed out that account must be taken 
of future contingencies as well as of present 
requirements Thus as well as producing an 
abundant supply of fresh food our agricultural 
policy must take heed of war danger, fall in the 
population and the influences of soil erosion over 
seas The essential matter is therefore to mam 
tarn our acres m a fertile condition, while it is 
also desirable that we should conduct our farmmg 
m such a way as to make possible the maximum 
of flexibility m commodity production, and to 
make ourselves altogether less dependent upon 
imported feedmg stuffs 

The main features of the arable, permanent 
grass, nondescript (much permanent grass and 
a httle arable Ismd per farm) and ley systems 
are outhned, and it is shown that the arable 
and ley systems are those which accord beet 
with national needs Permanent grass allows of 
the minimum of flexibihty, and does not afford the 
beet mrans of tummg grass as such to the most 
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profitable account By adopting alternate hus- 
bandry (ley-farming) it is possible to lune lanil 
under the plough, wUch is always the correct way 
to apply lime, to mamtain the fields of the farm 
m maximum fertihty, and to cash the fertility by 
means that are not wasteful 

Technical details govemmg the establishment 
and management of leys for different purposes are 
considered m some detail, and finally Prof 
Stapledon considers the action that is necessary 
in order m the first place that the present condition 
of our acres may be accurately gauged, and m 
the second place, to hasten forward the ploughmg 
up of land in permanent grass that is capable of 
being used to better advantage. He emphasizes 
the necessity of conducting a proper survey on a 
uniform basis on the land itself, particular atten- 
tion being given to the classification of the acreage 
in permanent grass and m rough grazings 
The onicial difficulties standing in the way of 
ploughing up are lack of facilities and lack of work- 
ing capital A strong case is made for the extension 
of credit facilities granted for the explicit purpose 
of ploughing up and other contingent improve- 
ments It is urged, however, that credit facdities 
should only be given to carefully selected farmers, 
and then only to those who will contract to work 
to an agreed plan over a sufficiently long run of 
years. Apart from credit facilities, much might be 
achieved by a re-onentation in the financial and 
other arrangements made between landlords and 
tenants, and it is urged that ley-farmmg, if it 
became more general, would make it possible to 
adopt a variety of systems of share farmmg in 
directions not at present feasible 


National Parks and the Preservation of 
the Flora and Fauna of Great Britain 

TN his presidential address to the Conference of 

Delegates of Correspondmg Societies on the use 
of national parks m Great Britam for the preserva- 
tion of the fauna. Lord Onslow pomts out that 
the term ‘national park’ covers any natural 
reserve or open space to which the public have 
access regardless as to whether it is to be devoted 
to the preservation of fauna and fiora or not, and 
Lord Onslow disousses methods of utilization of 
such national parks. The question of the desir- 
ability of re-mtroducing and acclimatizing animals 
now extinct in Great Bntain, such as the reindeer, 
wild pig, beaver, Irish stoat and lemming, has also 
to be oonsidered. 

Granting the desirability of creating a national 
paric in Great Britain, the first consideration is 
wh,«e to put it. The west coast of Scotland seems 


to be an ideal spot for such a venture In those 
counties there exist thousands of acres of deer 
forest land, which lends itself readily to the 
creation of a national park Such a forest already 
contams a considerable number of the animals 
which it is sought to preserve and it may be 
hoped that others could bo acchmatized there 
Probably the most attractive amraals m a park 
will be the doer In Great Bntam there are three 
species ot deer — rod deer, roe deer, fallow deer 
Whether the latter is actually mdigenous or was 
imported at some remote period has not been 
decided, but if they are not really wild annuals, 
they exist all over the country in a feral state 
Other beasts which might well be added to the 
stock of a national park are the so-oalled park 
cattle These, as is well knoMii, exist in a wild 
state at Lord TankerviUc’s estate at Ohillingham 
The Chartley and Cadzow herds strongly resemble 
the Chdhngham , a herd of these cattle allowed 
to exist m a wild state would prove a valuable 
addition to a national park Then m Scotland 
there are a few wild goats, which might well be 
preserved m a national park Perhaps the most 
mtorostmg animals would be the carmvorous 
animals Foxes, badgers, stoats and weasels are 
couunon enough and exist m Scotland as well as 
m England and Wales There would be no diffi- 
culty about thi m nor would there be about otters, 
provided, of course, the park had streams, nvers 
and bums to provide fish But there are three 
species which are becoming very scarce indeed, 
and deserve every effort being made to retam 
These are the wild cat, the puie marten and the 
pole eat Perhaps the most difficult beasts to 
acclimatize m Scotland would bo the rarer bats, 
most of which have only been found m the south 
of England Rodents are common enough, so 
thoir preservation would present no difficulties 
Tummg from mammals to the birds, one may 
say that if birds are unmolested, generally speaking 
they will be present, at least those which are 
suitable to the district The national park should 
form a strict bird sanctuary, and if possible part 
of the park should be near the sea so that sea 
birds could be encouraged o breed there 
As regards finance, forest country m Scotland is 
now cheaper than it used to be, and it should be 
possible to acquire the necessary land for the 
public generally, either under the Government or 
by means of public subscription A national park 
would not be so expensive to maintain as a deer 
forest. In the first place there would be an moome 
coming in, as there is in the National Kruger 
Park, which makes quite a handsome income. 
There would have to be a hotel or rest house, and 
roads and footpaths would have to be made so 
that people ooidd get about and see the animals. 
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Ab regards staff in the park itself, the number 
employed would probably not be great as in 
the avwage deer forest. 

The method of management of a national park 
in Scotland has been ably discussed by Sir Peter 
Chalmers Mitchell He would put the arrange- 
ments for its popular functions m the hands of 
delegates appomt^ by Edmburgh, Glasgow, Dun- 
dee and Aberdeen, working with delegates appointed 
by the council or councils of the county or coimties 
m which the park was situated He would add to 
the govemmg body of the national park a panel 
of persons selected for their special knowledge of 


wild Nature in all its aspects. At least one botanist, 
one zoologist, one geologist, and two ‘field natur- 
alists’, one with special knowledge of plants, the 
other an ornithologist He thinks these might be 
selected by the principals of the four Scottish 
Universities, and the presidents of the Royal 
Society of Edinburgh and of the Highland and 
Agricultural Society. Moreover, apart from the 
staff concerned with the general regulation of the 
park, there should be one warden or ranger 
selected by the naturalist panel, whose sole duty 
should be the constant study of wild hfo in the 
park and ail its fiuctuations 
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beneficial earthquake, but one such wan reported 
fVom Cannes by The Times correspondent on July 29 
An earthquake shock near the village of Rentier in 
the Hautes Alpes has removed an obstruction to the 
water supply which experts for many years have 
been trymg to locate The village fountam, dry for 
many generations, is now gushmg forth water and 
the acute water shortage is at an end On August 
13, a small earth tremor was felt at Pwllheli in Wales, 
but no damage was done It was probably duo to 
subsidence in underground mine workmgs. 

Scientific Survey of the Cambridge Distnct 
Whilk those who are visiting Cambridge for the 
first time — and indeed many who are re-visiting 
their Alma Mater — ^will liave found the little “Concise 
Guide to the Town and University of Cambridge”, 
originally written by John Willis Clark, of the 
utmost value and mtorest, an even wider audience 
will have welcomed the book “A Scientific Survey 
of the Cambridge District’’ specially prepared for the 
meeting by the local committee m Cambridge and 
edited by Dr H C Darby In fifteen chapters, the 
geology, physiography, climate, biology and history 
of Cambridge and the Fen District are summarized 
by specialists, with numerous references to the 
literatiue, and with appropriate maps and diagrams 
In particular, there are, as would be expected, 
chapters on the dramage of the Fens and on the 
Breokland The fact that this customary survey of 
the t»enu« of the meetuig is now sent out to members 
a week or so before the meetmg opens gives the 
scientific worker time to loam m advance of the local 
topics and places likely to bo of especial mterest to 
him. The Survey is to be printed as usual in the 
Annual Report, and additional copies are also on 
sale (pnee 2s.), 

The Darwin Library at Down House 
Thebe is at present a small collection of books, 
etc., known as the Darwm Library, at Down House, 
Downe, Kent, the home of Darwm from 1842 until 
1882, which 18 now m the hands of the British 
Association. The major part of the existing collection 
consists of Darwm’s own library, which belongs to the 
professor of botany m Cambridge for the time being, 
and was generously replaced in Down House by Sir 
Albert Seward durmg his tenure of that chair, an 
action confirmed by his successor. Prof. F. T. Brooks. 
For the rest, the number of Darwmian books m the 
possession of the Association is not large , whereas 
inquiries concerning such books are not mfrequently 
made by visitors smd others. The Down House 
Committee of the Association is endeavouring to 
collect (o) all biographies of Darwm ; (h) oon- 

temj>orary works on Darwmian theonee and kmdretl 
Kubjects ; farther (o) the collection of Darwm’s own 
publications (books and papers) is not complete ; 
and (d) the Committee would gladly rei»ive and 
preserve contemporary reviews of Darwm's works. 
Those who may be in a position to offer appropriate 
books or papers are asked, m the first instance, to 
communicate particulars thereof to the Secretary, 
British AssociatioD, Down House, Downe, Kent, m 
order that duplication may be avoided. 


German Trans- Atlantic Flight 
The four-eiiginod German monoplane Brandenburg 
landed at the Floyd Bemiett Field, New York, at 
16.64 (New York time) on August 11 after the first 
successful non-stop flight from Berlin The time 
token for the 3,942 miles’ flight was a httle more 
than twenty-five hours The machine flew over New- 
foundland and the Gulf of St Lawrence, and at noon 
passed over St. John, New Brunswick She en- 
countered head-winds commg down the coast from 
Canada, and was flying at a height of 2,000 ft. at 
166 miles an hour The return flight was completed 
suceessfully on August 1 4 in just under twenty hours 
The machine is said to have room for twenty-six 
passengers, and the flight was designed to show the 
feasibility of commercial non-stop travel between 
Germany and America It is an all-motol monoplane 
with a wing-spread of 108 ft , it cainos four 720-h p 
engmos, and has a cruising speed of 196 mph. 

International Geological Congress 
At the seventeenth session of the International 
Geological Congress hold in Moscow m 1937, the 
Geological Society of London extended an mvitation, 
which was accepted, to hold the eighteenth session 
of tho Congress m London m 1940 The first curcular, 
which has just come to hand, oontams preliminary 
iletails of the airangements proposed These mclude 
sessional mootings in London on July 31-Augu8t 8, 
1940, and an attractive programme of excursions — 
always an important and valuable feature of Congress 
activity — ^which will cover most of the important 
geology of Great Britain and Eire, and will afford 
tho members of tho Congress unrivalled opportunity 
of visitmg many of the typo-looahties under expert 
guidance. A provisional list of fourteen subjects for 
discussion at tho sctiial sossional meetings m Ixindon 
IS given m tho circular Among these wo may note 
magmatic differentiation, tho geology of iron oro 
deposits, the geology of coal soams, the geology of 
petroleum, the distribution of early vertebrates, 
earth movements and evolution, the geological results 
of appliotl geophjHics and the geology of sea and 
ocean floors The organizing conunittoe, mmdful of 
the fact that this important Congress has not met in 
Great Britain since 1888, is anxious that the arrange- 
ments for tho meeting m 1940 shall be as widely 
known and complete as possible The office and head- 
quarters of the Congress are at tho Geological Survey 
and Museum, Exhibition Road, London, S.W.7, and 
all communications should bo otldrossed to the 
general secretaries at that address 

Agricultural Research Scholarships and Awards 

Ok the recommendation of the Agricultural 
Bosearch Council, the following awards of agricultural 
research scholarships, studentships for research m 
animal health and vetermary scholarships have been 
made by the Mmistry of Agriculture and Fisheries 
and tho Department of Agriculture for Scotland : 
Dr. R E. Taylor (King’s College, Newcastle-upon- 
Tyne) a three-year research scholarship in plant 
pathology, the first year to be spent at Cambridge , 
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I F Storey (Victoria University, Manoheeter, and 
the Imperial College of Science and Technology) a 
one year reeearoh ■oholarahip m plant piathology at 
the Imperial College D C Thomas (Imperial 
College of Science and Technology) a two year 
reeearoh scholarship m entomology, the first year to 
be spent at Cambridge , G W Cooke (University 
College Nottingham) a three year research scholar 
ship m soil chemistry, the first year to be spent at 
the Rothamsted Experimental Station , M B F 
Ashworth (Oriel College, Oxford) a one year research 
scholarship in soil chemistry at the Macaulay 
Institute for Soil Bosearch , D J Finney (Claie 
College, Cambridge) a two year research scholarship 
in agricultural statistics, the first year to bo spent at 
University College London , A N Worrlen (Boyal 
Veterinary College Camden Town) a three year 
studentship m animal health, the first period to be 
spent at the Lister Institute J A Campliell 
(Downmg College Cambridge) a four year vetennaiy 
scholarship at the Boyal Vetennaiy College Camden 
Town , J L McGirr (University of Glasgow) a four 
year veterinary scholarship at the Boyal Vetermary 
College, Camden Town The object of these research 
scholarships and studentships is to tram research 
workers m agncultural acionoe and the science of 
animal health and in the case of the vetermary 
scholarships, to enable graduates with honours in 
Bcienoe to obtain a veterinary professional qualifies 
tion, with the view of undertaking research in animal 
health This year for the first time two vetermary 
scholarships have been awarded 

AnnouncemenU 

Mb Hugh Lftt consulting surgeon to the Ixindon 
Hospital, has been elected president of the Boyal 
College of Surgeons of England. 

Mb SydsbyA Hubben, head of the Department of 
Badio Technology at the Northern Folytechmo, has 
been nommated, for the third year m succession, for 
election os president of the Institute of Wireless 
Technology 

A NEW Institute for Atomic Physics has been 
inaugurated at the Boyal Hungarian University for 
Technical and Economic Sciences, and Prof Z Bay, 
formerly professor of theoretical physics m the 
Umversity of Szeged, at present director of the 
Tungsrsun Beeoarch Laboratory of the United 
Incandescent Lamp and Electrical Co , has been 
appointed the first professor of atomic physics 

In Natdbk of August 13, p 287, reference was 
made to a record crossmg of the Atlantic from east 
to west by the Quern Mary On the return voyage, 
completed on August 14, another record was set up , 
the Queen Mary* time for the distance from the 
Ambrose Channel lightship to the Bishop Book was 
20 hr 42 min , and her average speed 31 69 knots 

The Metro Ooldwyn Mayer Corporation is to 
produoe a film of the life of Mme Mane Curie early 
next year Mr Aldous Huxley will prepare the 
soenano for the film from an eMioount of Mme Cune s 


life written by her daughter. Mile Eva Curie It 
will be recalled that Mile Eve Cune was the author 
of the book entitled Madame Cune” published this 
year (see Natube of June 18. p 1079) Miss Greta 
Garbo has agreed to play the part of Mme Cune 

A VALUABLE addition to the collection of statuettes 
of pioneers of the Bntish Empire in the Imperial 
Institute, South Kensington is the figure of David 
Livingstone (1813-1873), which has been placed m 
the Northern Bhodesian Court The cost of the 
statuette has been defrayed by the Northern Bhode 
Sian Government, to whom a replica is being sent to 
Livingstone This statuette, like those of Cabot, Van 
Rieboock Baffles and Brooke which immediately 
preceded it m the collection, is a bronze of half life 
size and the work of Mr Herbert H Cnwood, of 
Sheffield 

A Fbanco Czechoslovak Medical Congress will 
be held at Prague on September IS- 17 Further 
information can be obtamod from the general 
secretary M A Ravina 264 faubourg Saint Martin 
Pans 

The fifty hrst Annual Conference of the Sanitary 
Inspectors Association will be held at Edinburgh on 
September 5 10 under the presidency of Sir l^eonard 
Hill The subjects for discussion will mclude shell 
fish inspection of meat, laboratory control of the 
milk supply, food and drugs legislation, housing, 
sanitation, atmospheric pollution, the disposal of 
trade effluents and a comparison of English and 
Scottish sanitary practice Further information can 
be obtained from the Secretary, 19 Grosvenor Place, 
London, S W 1 

The thirteenth Italian Congress of Occupational 
Diseases will be held at Ban under the presidency of 
Prof L Ferraniuni on September 10-12, when the 
following subjects, among others, will be discussed 
occupational pathology of aviation , occupational 
pathology of athletics , adaptability of the Italian 
workman to the olimate of East Afnoa , results of 
the application of compulsory insurance against 
occupational diseases m the first four years Further 
information can be obtamed from the Secretary, 
R Clmioa Medina, Ban, Italy 

The Association for Education m Citizenship is 
arranging two oonferenoee during October A oon 
ferwioe at Birmingham will discuss “The Meaning of 
Citizenship and will be held at the University on 
Ootober 8-10 Mr Anthony Eden, M P , and Sir 
Norman Angell are among the speakers The second 
oooferenoe will be at Bristol, on “Education for 
Democracy and the Modem World”, on Ootober 14-16 
Lord Allen will give the mtroduotory speech on 
“Democracy — Britain’s Need of a Political i^ligion , 
and among other speakers are Miss Bathbone, M P , 
Prof N F Hall, John BeU, Gordon Bony, W MoQ 
Eagw and Harold Shearman Further information 
can bo obtamed from the Secretary at the Assooia* 
tion's offices, 10 Victoria Street, S W 1 
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Letters to the Editor 

Th» Editor doet not hold hmaelf ruponnbU for opinions txpresasa by his consspondents 
He cannot undertake to return or to correspond loith the writers of rejected manusonpU 
intended for this or any other part of Nature Vo notice is taken of anonymous communications 
XOTSa ON POIXT8 D. SOJCB OF THIS WKKK S LETTERS APPEAR ON P 360 
Correspondents are invited to attach similar summaries to their oommuntcatiors 


Reflection of Atmosphencs by the Ionosphere 

In a previous letter to Nature* evidence was given 
that some atmospherics aro reflected at the ionosphere 
Further oscillographs obtained with an improved 
technique (see Figs 1 and 2 — photographic records 
on a rapidly moving film of the electric field of 
atmospherics) have 1^ us to the conclusion that all 
atmospherics are reflected at the ionosphere The 
electrical discharge which appears to bo lightnmg 
in all the observations wo have made radiates an 
electromagnetic disturbance which is propagated as 
a ground wave and as a series of sky waves which 
are reflected 1 2 n times at an ionized layer 

at a height h km Assuming the velocity tf all the 
waves IS that of light and that the sky waves are 
optically reflected then the intervals of time between 
the arrival of the ground wave and of the sky waves 
are given by the * xpression stated m the previous 
communication* 

When an oscillogram enables the times of the 
arrival of the ground wave and of the first second 
nth sky waves to be determined without 
ambiguity (Fig 1 is such an oscillogram) the applies 
tion of this expression is straightforward 

In the case of many oscillograms before the 
identification of the sky waves is possible an assump 
tion needs to be made cm to whether the electrical 
discharge is periodic or aperiodic, and whether the 
electromagnetic disturbance which it radiates is a 
damped wave or a single pulse I ig 2 is one of seven 
almost identical oscillograms observ^ during a period 
of 12 minutes Wo interpret these oscillograms as 
being due to an oseiUatmg disturbance of five half 
periods, the first three half oscillations being un 
damped, and the fourth and fifth damped Further 
the sky wave once reflected at a height of 96 km 
arrived 470 (isec after the ground wave and came 
from a thunderstorm which was known to be at a 



f this wave will be prop rtional to sm 20“ and thus 
the intensity of reflected waves from near sources 
18 small 

If the listurbance (on the other hypothesis) is a 
smglo pulse then thire aro sky waves reflected 



a k mini wc 


Fig J 

A DAMPED WAVr WITH REFLECTED WAVF APRIVINO 

0 47 M SEC AFTEE THE OROtlND WAVE TIME 1347 
d 70 KM / 96 KM A 3 30 I m 

once twice 7 times at a height of 66 km from a 

source ilistant 290 km Actually no evidence of 
lightning at that distance exists and the observed 
maximum field strength is too large for such a 
distant storm 

A characUristic of the obsorv d oscillograms is 
that all those taken within a short interval of time 
and probably from the same thui derstorm arc closely 
similar m fonn This is attnbuted not to some 
constant characteristic of the storm itself but to tho 
fact that since a storm is usually of small extent, 
d and h would remain approxu latelv ci nstant for 
the periods of time m question and that this observed 
fact means that d and h mainlv determme the 
character of an oscillogram 


Fig 1 

A DAMPED WAVE WITH A SERIES OF BBFLEC^D WAVES 

Timb one, d 190 EM , 6 88 EM 1 14 F /to 

distance (d km ) of 70 km The value of the observed 
maximum electno field strength agrees with this 
distance This sky wave amves at an angle of 20° to 
the vertical and it is emitted at the same angle 
If the radiator is a vertical lightning flash the intensity 


The accompanying table contains the values of 
h and d calculated from oseillogrsms for which a 
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satisfactory identification of the arrival of the sky 
waves has bem made 

The equivalent wave length of an atmospheric may 
be taken as 17 000-40,000 m The values of k in the 
table mean that if 100 km is the height of the E layer, 
the conditions of ionization and collision frequency 
required for the reflection of long waves exist in the 
upper atmosphere 10-30 km below the boundary of 
the E layer as determined by the reflection of short 
waves We have sought for evidence of a Z) or lower 
ionized layer, but have found none (If an atmospheric 
at its source is a single pulse then as stateil above. 
Fig 2 could be interpreted as evidence of the existence 
of low layers, but the balance of evidence, we think, 
does not support this mtorpretation ) 

An accepted expression for the attenuation of long 
waves propagated along the ground makes E d 
constant, where E v/m is the field strength at a 
distance d km from an electromagnetic rt^iator of 
constant power E d la found to range m our atmo 
spheric observations from 170 to 350 This agrees 
with evidence previously found by C T R Wilson*, 
Mimro and Huxley*, Boswell and Wark*, that a 
lightning flash does not vary greatly in its uutial 
electnc moment and m its radiating power 

* In the observations discussed above, the electrical 
discharge was 70 km or more from the observing 
instruments 

T H Laby 
F G Nioholls 
A F B Niokson 
J J McNbux 

Natural Philosophy Laboratory, 

Melbourne University, 

Melbourne, N 3 
June 22 

‘ Uby I H NlchoUa F O NIckaon A I B tad WrbiiUr H C 
NtTOXl U9 837 (1937) 

■ Wilton 0TB Pkxl Tram Roy Soe A 8tl 7H'(ie20) 

» Monro « tnd Huxley t 0 H Rept Aiut R R Bd N > 5 (1982) 

• BoiweU H yy tnd Wtrk W J J Roy Ua Soe SS 499 

(1938) 


Time and Probabihty 

TufK has recently been the subject of much dis 
ousBion More than a year ago ray colleague. Dr F L 
Amot, m connexion with a cosmological theory 
summarized in Natuiie of June 25, directed my 
attention to the relation between kmematio or atomic 
time, (, and planetary or pendulum time, t This 
may bo expressed m the formula 

T <= <, log (f/f,) + t„ 

t, being a constant of integration representing the 
present age of the umverse at ourselves, reckoned 
on the t scale” (Milne) 

The use of a logarithmic time scale was suggested 
by de Sitter m 1933, but the further development of 
such a scale is mainly due to E A Milne Although 
Milne speaks of t as “probability tune ’ (1937), t^ 
aspect of the time scale does not seem to have 
attracted much attention, and it is the object of this 
letter to stress the close relationship between time 
os maosured and probabihty 

Boltzmanns formula 

S - 5. - fc log (W/W.), 

oonnectuig entropy 3 and “probabihty ’ W, is tunilar 
m form to that which oonnects m Sitter’s two 
varieties of tune The entropy formula “corresponds 
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with the fact that entropiM are additive and prob 
abilities multiplicative When a system moves into a 
more probable state, its entropy is increased and its 
probability is multiplied by a factor (Ubbelhode) 
The mathematical resemblance between the time 
formula and the entropy formula is an mdication of 
the fact that kmematio time t may be mterpreted 
as a probability , and consequently time as measured 
by an astronomer or physicist is a statistical quantity 
llliistrations of this statistical mterpretation are not 
difficult to find In using a sand glass we may be 
able to detect on close exammation the motion of 
mdividual grains of sand, but we note the ptwsage 
of time by observing the fall of an assemblage of 
grains We are dealing with a statistical result and 
assume that on the average the time taken for the 
total quantity of sand to pass is the same m successive 
operations of the hour glass In the water clock, or 
clepsydra, the same principle is applicable, but the 
moving particles are of smaller dimensions When a 
rigid body, a pendulum or rotating planet, is used 
for the measurement of time, we are again concerned, 
from tho pomt of view of atomic or molecular theory, 
with a statistical result 

Eddington a picturesque description of entropy as 
‘ time 8 arrow need not be taken too sonously In 
Philosophy and the Physicists , Stabbing has taken 
objection to the view that entropy may be regarded 
08 the signpost of time The experimenter must 
be aware of the order of his observations before he 
can draw conclusions from them In the majority 
of his experiments, be is dealing with statistical 
results The familiar phrase the tide of time is 
m some measure suggestive of a statistical mtor 
pretation of time 

H S Allkn 

The University, 

St Andrews 

July 21 

Cosmological and Atomic Constants 
In view of some recent contributions* it may bo 
considered not altogether useless to pomt out a few 
more relations (or ‘oomcidenoes’) between some 
fundame^ital magnitudes that occur in astrophysical 
theory and very laige dimensionless nqmbers that 
can be constructed from atomic constants emd the 
constant of universal gravitation O If and 
represent tho large numbers construct^ from 
(e, c, mg, 0) and (h, o, mg, 0) respectively, then 

Ti- 23X10-, r.-^~l 87X10- (1) 

where h n Planck’s constant (multiplied by 
o the velocity of light, s the electron obai^, mg tWs 
mass of the proton, and m the mass of the electron 
It IS known' th^ the usual theory of tho white 
dwarf Stan, when oombmed with the theory of 
pressure ionization predicts a maximum radius for 
a cold body, that is, a stellar mass composed of 
matter degenerate m the sense of Fermi-Diroo 
statistics Let J? m.> denote this maximum value 
of the radius and Af , the oorresponding mass, then 
it IS interesting to note that the large (astrophjvical) 

dimensumless numbers MJMg and Emu which 
we can construct from the fundamental magnitudes 
M, and Enux »re very simply related to Yi »hd y» 
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In fact, apiurt from numenoal factors of order not 
far different from Jinity, the theoretical expressions 
for i^mu. and show that 


Mjt 




1 R^, 


where O '8 the mass of the sun, its radius Further, 
if Mi denotes the (Chandraeekhar-Stoner)’ upper- 
limit to the mass of the completely degenerate con- 
figuration, then agam apart from numerical factors 

MijMH ^ Y.*'* (3) 

a ‘oomcidence’ which has already been pointed out 
by Chandrasekhar. It is mtorosting to see that 



It will bo observed, as has been noted by Chandra- 
sekhar (though in a slightly different form) that if 
the power of yi be taken not as ij but J -f i and j -f j. 
It gives (roughly) the order of the number of particles 
in a galaxy and the ‘universe’ respectively. 

It may be further pomted out that if Yt m (2) be 
similarly given powers of i 4- i and i -I- we 
obtain the order of the maximum radius for a cold 
body (roughly) the radius of a galaxy and the 
Umverse respectively. 

The time-dependence of Yi and yi according to the 
ideas of Dirac eund Milne will be refiocted m a corre- 
sponding time-dependence of and ^max* and 
other astrophysical magnitudes. 

D S KOTHAJtl 


Physics Department, 
University of Delhi 
July 9. 


767 (1M7) , ^lirMlnger, Natvss, 141, 410 (lois) 

■ Kotbarl, Pne Roy Sof , A, 1«, 480 (1038) 

■ Chandraiekhar, Mon Rot Roy A$tro Soe , 91, 466 (1931) 


Interference Patterns with Liesegang Rings 
Anyone who is experimentally familiar with the 
production of Liesegang rings m gelatine films and 
other allied phenomena might well feel tempted to 
believe that such periodical precipitates are to be 
regarded as wave-patterns. Indeed, several workers 
m the field appear to have felt that the analogy 
between the Liesegang phenomenon and a wave- 
effect IS not merely superficial, and have sought for 
more positive evidence in support of it. Lediio and 
others, for example, claimed that Huygens’ well- 
known optical prmciple gives an explanation of the 
form of the rmgs observed when a precipitating agent 
diffuses through a narrow aperture m em obstoMle 
cutting across the film More recently, some Russian 
workers* have gone further and suggested that the 
periodic precipitation itself is to be explamed m 
terms of the de Broglie waves associated with the 
movement of the preoipitatmg agent, and claun to 
have been able to measure the ‘refractive mdex’ of 
such waves m passing across a boundary separating 
re^ns of different concentration of the gelatine. 

^e distinguishing character of a true wave is the 
existence of phase relationships, and connected there- 
with, the possibility of mterferenoe effects. In the 
course of some studies made by us, wo have observed 
some phenomena with Lieaegimg precipitates which 
are unmistakably in the nature of interference effects. 
To make the significance of our results clear, it is 


necessary to make here a remark regarding the 
structure of an mterference field When two wave 
trams crossing at an angle are superposed, we have, 
of course, regions of maximum and minimum disturb- 
ance If the minimum disturbance is actually zero 
along a given line, the wave fronts on either side of 
it show a difference of phase of half a wave. This 
18 an exceedingly characteristic interference effect 
and can easily bo recognized m ripple photographs 
When on a gelatme film contaming a very small 
concentration of sodium chloride a drop of silver 
nitrate is placed, the Liesegang pattern consisting 
of thousand of closely sjioced rings of silver chloride 
precipitate may be observed. On an examination of 
the precipitate, it is often seen that the patterns 
are not of uniform mtensity everywhere, but show 
lines of minimum and maximum disturbance, and the 
effects observed are closely analogous in some coses 
to beats, and in other cases to interferences of the 



InTEBFBBENCE FRENOMEMON of SII.VF11 CHROMATE 
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individual waves In the latter case, the difference of 
phase of half a wave-length on either side of a Ime 
of zero disturbance is mvanably to be observed. 

Even more striking are the interferences which 
wo have observed in suitable circumstances with 
silver chromate rmgs in gelatme. In this case, the 
pattern really consists of a great number of fine 
nng9, the intensity of which varies in such manner 
that they form a succession of widely spaced groups. 
Not Only the mdividual waves, but also the groups, 
show mterferenoe phenomena with the oharaoteristio 
diseontmuity of phase of the group on either side 
of a Ime of zero disturbance The accompanying 
photograph shows this in a striking way. 

C. V Raman. 

K SVBBABAMIAH. 

Department of Physics, 

Indian Institute of Science, 

Bangalore, 

July 13. 

* Nikiforov uid Khsimononko, Ada PIkyHeodtomve V RJ 5 , I, 96 


356 


NATURE 


August 20, 1938, vol U2 


Some New Anthocyanin Types 
A WIDE survey of anthocyanina ocourrmg in the 
angiosperms (and a few gyiimosperms) has revealed 
the overwhelmuig predominance of pigments based 
on pelargonidin, oyanidin and dolphmidm and 
methyl ethers of the last two The only exceptional 
oases are the nitrogenous anthocyanins typified by 
the beet colouring matter, gesnerin from flowers of 
Oe&nera fulgens which is the sole representative of 
the flavylium class related to flavones rather than 
to fiavonols, and certain yellow pigments such as 
those of Papaver nudvMuU and Cdoata crutata aurea 
The colouring matter of the yellow Iceland poppy 
has been isolated , it is nitrogenous, and will be 
described elsewhere That of the yellow Onstata 
resembles it in some roapocts but differs in others , 
it is doubtful whether either is a flavylium salt 
We have recently found that the red colour of 
oertam young fern fronds (the coloration soon die 
appears) is due to entuely no,v anthocyamns m some 
oases , m others the fatiuliar pigments have been 
identified 

Among the Pteridophyta examined we may 
mention DavaUta divaricata as containing mixed 
pelargomdin and cyanidm dimonosides m an acylated 
form This shows that normal anthocyanins may 
occur m the cryptogams 

The new types occur in Osmunda regalia var HUht, 
and 0 palualria Didymoehloena trunoalula. Plena 
aapenoauha, Bleehnum braailienae Dryoplena varta 
Adiantum Vielclitanum and Polypodium rhoddUuron 
The anthocyanins include monoglyoosides and 
diglyoosides , the anthocyanidins, of which at least 
three kmds have been recognized, are not identical 
with any known polyhydroxyflavylmm salts They 
resemble however, 6 hydroxypelargonidin and 6 
hydroxycyanidui 

J R PfUOB 
Violet C Stubokss 
John Innes Horticultural Institution, 

Morton Park, London, S W 19 

B Robinson 
Gertrude M Robinson 
Dyson Perrins Laboratory, 

Oxford 
Aug 2 


By-products in Aromatic Nitrauon 

It was known fifty years ago that hydroxy by 
products arise in smi^ quantities m the nitration of 
benzene and toluene, and their signiflcanoe was 
discussed by Armstrong and Rossiter in 1801 Smoe 
that tune little has been added to the subject apart 
from a number of observations of the mcreased 
production of such by products m the presence of 
mercuric salts 

We have now found that, m the mtration of 
aromatic compounds with mala directive groups, 
hydroxy by products are formed m considerable 
quantity in the mtration of mtrobenzene, for 
exanmle, styphme acid is produced m amounts vaiy 
mg from 0 6 to 0 ff per cent according to the 
conditions 

The process appears to mvolve the direct mtro 
duction of a hy^xyl group m the meta position, 
followed by complete tn mtration (directed by the 
hydroxyl group) The resulting substance then either 


appears as such — for example, hexamtro 3 3' 
dihydroxybenzophenone formed m the nitration of 
benzophonone or the original directive group, now 
subject to the influence of three nitro groups is 
displaced by hydroxyl, and styplimc acid is isolated — 
as for example in mtratmg nitrobenzene, phenyl 
methyl sulphone or diphenyl sulphone 

G M Bennett 
P V Youlb 

The University 
Sheffield 


Quantitative Measurement of Vitamin B, and its 
Phosphoric Esters and their Synthesis m Animal 
Tissues 

Rbobntly, m Nature, Wostenbrmk and Qoud 
smit' described estimations of tho vitamin B, and 
ooearboxylase content of animal tissues based upon 
the observation that thioohrome phospho esters do 
not pass mto a butjl alcohol layer* 

In results described to tho Biochemical Society on 
May 6, 1938*, and embodied in a paper just sent to 
press, we have given estimations of these two forms 
of vitamm B, by different methods m rat and pigeon 
tissues Our methods of estimation are based upon 
the use of yeast enzymes, and are in some sense 
complementary to those of the above authors, because 
the coearboxylase as estimated by us can only bo 
the diphospho ester, whereas m their method it is 
possible that the mono ester is also mcluded , on the 
other hand our method does not distinguish between 
vitamm Bi and its monophoapho ester It is mtcreet 
mg that our mam oonolusion was substantially the 
same, that there is more ooearboxylase than vitamin 
Bj m most tissues, though muscle m our experiments 
contains relatively more of the latter We also found 
that vitamm B, injected mto the avitaminous amraals 
IS rapidly taken up by the liver, giving an accumula 
tion of both forms of the vitamm , differing from 
them, however, slightly moreewed amounts of free 
anounn were found m brain and muscle soon after 
injection It will be mteresting if tho pomts of 
difference are due to the presence of the mono 
phospho ester 

We may add that (as alreiwly mentioned to the 
Biochemical Society) liver shoes produce ooearboxylase 
from vitamm B, Liver slices or 'brei may convert 
28-30 per cent of tho vitamm mto ooearboxylase in 
80 mmutes at 38® The synthetic reaction has a 
markedly alkaline pH optimum (about 8 0), it is 
inhibited by lodocMietio acid (0 0009 mol ) and little 
affeoted by fluonde (0 04 mol ) or by addition of 
phosphoglyoeric acid and adenylpyrophoephate, 
whether separately or together Other tissues show 
either a very limited activity (bram, muscle) or none 
at all (mtestmal mucosa) , kidney tissue has not so 
far been mvestigated by us We have recently foimd 
that the synthetic reaction can also be obtamed with 
liver extracts , this is being further investigated 
S OOHOA 
B A Petebs 

Department of Biochemistry, 

Oxford 
July 28 


> Wwteabrlnk B 0 K , snd Oondimlt J Natvu IM ISl (ISIS) 
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Season and Rate of Conception 
Thb many difficulties of studying the effect of 
season upon birth rate (or conception rate) have been 
listed m Huntington’s recent book Season of Birth 
Factors such as birth control, a popular season for 
marriages, the return of males at holiday seasons, etc , 
all tend to obscure the actual relationship Because 
conception — but not the number of young resulting 
ftrom It — can be influenced in these ways, it seemed 
wise to find the seasonal effect by stutlying the ratio 
of multiple conceptions to singh conceptions (It is 
assumed that the seasonal factors affecting single 
conceptions act in the same way, though to a greater 
extent, in affecting multiple-conceptions ) Suitable 
data are difficult to find , the best I have boon able 
to obtain are those from medical offloers of health 
in the large cities, and the accompanying table 
summarizes those very kindly extracted for me by 
the Medical Officer of Health for Liverjiool They 
cover the two years 1936-1937 (To medical officers 
of health, births must be notified withm tbirty-aix 
hours ; the Registrar General’s figures are not so 
reliable, as births may be notified up to forty two 
days ) 


THERIIKBEIlorHDI,TIPI.H OONOBPTIONE PEE 1 OOO'IINOLB LONtEPTIONS 
AT UirrBRENT SEASOXB Of THE YEAR 


M inth of 

1 inception 

No of 
single con 
ceptlona* 

No of 
multiple 
conveptlotu* 

Multiple 
concoptlona 
per 1000 
single 

conceptions 

Month^of 

jRn 

Feb 

Var 

April 

Ky 

June 

July 

Aiig 

Sept 

Oct 

Nov 

Dec 

SSIS 23 
2753 00 
2812 73 
2063 00 
3057 75 
3128 30 
3033 23 
3116 00 
3088 50 
3012 30 
2078 73 
3024 30 

35 SO 

36 00 

33 73 

30 23 

32 26 

33 26 

38 75 

41 00 

30 00 

35 75 

34 75 

12 18 

13 

12 00 

10 20 

10 55 

11 27 

12 77 

1 ) 24 

13 27 

12 05 

12 041 

11 49 

Jan 

Feb 

Mar 

June 

July 

Ann 

Sopt 


• ‘itniKlRnlliod to month of 31 <l*y« snd imoothed by f nnul» 


The numbers of single conceptions by month of 
the year do show a seasonal trend but are subject 
to the influences mentioned above 
The ratio of multiple conceptions to single 
conceptions ( 1 pair of twms or triplets = 1 multiple 
conception) shows two distinct peaks, as illustrated by 
the acoomponying graph, one around mid Fobruarj 


UoDth of birth 



«nd anothar around the middle of August to Septem- 
W. It is suggested that this curve shows the seasonal 
ofEeot unmfluenoed by artifioisd control and that the 
increasing hours of daylight to the first peak and 


decreasing hours to the second offer the best explana- 
tion of the phenomenon An increase m temperature 
and improvement m environmental conditions 
(summor holidays, etc ) could not explam the rise 
in Tamiary and February although they might 
explam the more extended effect m the second jieak 
Convetstly, the cumulative effects of a debilitating 
wmtor environment finally overcommg the light 
effect at the beginning of tho year might explain the 
low level in April 

It is hoped to study the question further with more 
data m Great Britain and with data from other 
countries in different latitudes 

JOSKPH Edwabds 

School of Agriculture, 

Cambridge 
Julv 19 

Development of the Inert Regions of the Sahvary 
Gland Chromosomes of Drosophila 
Thf present communication is closely oonneoted 
with mv letter entitled Development of the Giant 
Sahvary Gland Nuclei of Drosophila”* 

io tho genetic, conception of inert and active 
regions of the chromosomes corresponds the morpho 
logical conception of the heterocliromatm and 
euchromatiii* The heterocliromatm regions ore 
situated in the inetaphaso chromosomes near the 
spindio fibre attachment point, that is on the 
proximal ends of tho rod like ohromosomes and on 
both sides of the spindle attachment cunstnction in 
double armed chromosomes 

The heteroehromatin regions come closely into 
contact in the teDphase, and aceordmg to Heitz* 
they fuse and form the chromocentre of tho rest 
ing nuclei (Fig lo) Tho study of the development 
of the salivary gland nuclei of D Jwiebna has shown 
an opposite process, namelv, the thromocentre is 
transformed into the hetorotlirornatm region of the 
X chromosome 



(o) «» 

Fig 1 

(o) Nuclkcs or fat body obu. or an imaoo or 
Z> funtbru (6) Sauvaby ouAbo nucxbus of a 
DAHVA of D funebrtt about 2 5 mm lono ( x 3,200) 

Tho dimensions of the ohromooentre of tho resting 
nuclei depend on the total quantity of heterochrom 
atm of all the chromosomes In D funebrtt the 
oliromocentre is very large (Fig lo) and is often 
divided into parts In the salivary gland nuclei of 
small larvae (2 5 mm lorg) the chromacentre 
lengthens and divides lengthwise mto ohromomeiee 
arranged m two rows On the ohromooentre, however, 
two chromosomes twisted together with symmetno 
allv arranged ohromomeree are clearly seen m Fig 16 
The distal end of this changed ohromooentre posses 
over into the euchromatm region of the X ohromo- 
some The heteroohromatm auid euchromatm regtona 
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differ profoundly according to the intensity of 
P eiilgen b reactaon The proxirasl ends of the auto 
somea continue to unite with the hetarochromatin 
region of the X chromosome in the same way as 
they united formerly with the ohromooentre 

When the chromosome bands begin to form the 
heteroohromatm region extends still more and the 
small number of chromomeree of early stages dis 
mtegrate lengthwise into a greater number When 
the genonemata become double the number of 
obroraomeres m the row is also doubled in both 
euohromatin and heteroohromatm chromosome 
regions Thus a typical picture of the inert region of 
the X ohromosorae of D fiinebna in the salivary 
gland nuclei of large larvsa is obtamed 

When the bands in the salivary gland chromosomes 
of D Tneianogasier are fi rmed the roimd chromooentre 
of a resting nucleus divides mto parts belonging to 
separate chromosomes These chromosome parts 
divide mto chromomeree later on 

In D repleia the double armed X ohromosome is 
represented only by one banded chromosome m the 
salivary gland nuclei This can be explamed only by 
the fact that the second inert arm forms the chromo 
centre which in the large salivary gland nuclei does 
not differ externally from the ohromooentre of the 
resting nuclei In other words, this arm retains the 
same compact condition as m the resting nucleus 
In the large salivary gland nuclei of D vinlva and 
D robuata the chromocentre of a resting nucleus is 
retained as in repleia but is decreased m dimen 
sions This can be explamed by the fact that in 
young larvae small parts separate from the chromo 
centre and disintegrate mto chromomeres Later on 
the number of chromomeres doubles exactly in the 
same way as in the euchromatin chromosome regions 
The remaming part of the ohromooentre represents a 
fusion of small parts of heteroohromatm, proximal 
ends of all the chromosomes m D robiuta and in X> 
vtnlu all the heteroohromatm of chromosome III in 
addition 

The differences of the structure of the point of 
imion of the proximal ends of all the chromosomes in 
the salivary gland nuclei of large larvae of different 

r ies of Drosophila can thus he explained whether 
whole or a section of the ohromocentro of a 
resting nuclei is transformed into the mert chromo 
some regions, that is obtains a chromoraere structure 
The thread leading from the ohromooentre to the 
nucleus is formed during the transition from telophase 
to the resting nucleus Its nature has so far not been 
made clear g Froiova 

Institute of Experimental Biology 
Moscow June 17 

FroIoTS Katvu 141 1016 <1SS8) 

• NelU SM tol 64 11/12 (1084) 

• Heltl X ZMt u mier Anat 16 (1038) 

Chromosome Numbers m Cmtx 
A SUD 8PBCIK3 of C%mex, phenotjmically inter 
mediate between C lectulanua and O ooltmbartus 
and obtamed from laboratory white rate has been 
found to comprise two forms differing m the number 
of chromosomes In most oases the ha|>loid number 
of autosomee is twenty four but m occasional 
specimens it u sixtemi No variation in phenotype, 
correlated with this change m number, has bwn 
observed, nor is the normal course of meioeis affected 
This suggests that eight autosomee m this sub 
species either repreeent a duplicate set the fbnctions 


of which can be performed by the remainder of the 
oomplement or are genetically mert 

All C Uctulanua material so far exammed has 
yielded a haploid aiitoeome count of twenty Smoe 
these three karyotypes form a series having chromo 
some numbers which are multiples of four there is 
reason to suppose that (a) the genus is polyploid m 
origin, (6) the stem numbOT m Ctmex is four and not 
SIX as was suggested by Slack* and Vandel* for the 
Hetoroptera jj j, 

University 
Glasgow 
June 2S 

Slwk ]E[ D BritUh Auoolstlon Nottingham (1037) (unpablUhed) 

• Vsndel A Proe 7ocl Soe A 107 610 (1087) 


Time Sequence of Crossing-Over 
Mathkr* has answered the challenge of Charles' 
regarding the tune sequence of crossing over Like 
Charles, I feel sceptical of Mathers evidence* that 
crossing over begins near the centromere 

Mather suggests that the expenraents on the 
effect of age, temperature and inversions m Drosophila 
show the differential effect between the centromere 
and the ends of the ohromosome to be expected on 
hiB hypothesis Before he can use this evidence as a 
support for his hypothesis he must first show that the 
genetically unsplit region near the centromere be 
haves similarly to the ends of the chromosomes in 
all other respects than crossing over It is perfectly 
reasonable to suppose that the genetically unsplit 
region and its neighbourhood react quite differently 
to external mfluences Indeed there is much evidence 
for this but it IS not necessary to assume as Mather 
does, that the observed changes in linkage are due 
to the fact that tlie first form^ ohiasraa is proximal 
to the centromere If for example an mcrease m 
temperature influences the distance at which the 
chromosome is genetically split at the tune of crossing 
over, the changes in luikage values will be observ^ 
no matter where crossing over started on the 
ohromosome 

The precocious splittuig m unpiaued parts of tnvalent 
or univalent chromosomes provides more factual evi 
denoe than that adduced by Mather The papers by 
Charles, Schweitzer and Mather are most useful m 
suggesting novel modes of attack, but indicate the 
dangers of jumpmg to conclusions, however reason 
able which are derived from the oytologioal or 
statistical methods at present favour^ by many 
Until the mechanics of ohromosome painng are 
understood, it is difficult to utilize the data of pairing 
in struotur^ly changed forms m the way Mather has 
done A juxtaposition of the centromeres at early 
meiotio prophaw as seen m salivary glands would 
account for the behaviour of the beterozygote of 
the Delta 49 mversion, but without factual evidence 
such a suggestion is as useless as Mather’s It is 
possible that Mather is correct m his assumption 
regarding this theory, but more genetioal evidence is 
required before acceptance is possible 

F W Sausom* 

Botanical Department, 

University of Manchester, 

Manchester, 13 
July 2S 

> Itotber K Nltinu 141 167-166 (1988} 

•ObMiM D B 0MW4 M 1O3-M(10S8) 

• HatiMt K J OmM M 207-86 (1086) 
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'Bndlington Crag’ Shells 

Many years ago, Mr W Headley, a relative of the 
late Q W. Lamphigh, had an extensive collection of 
shells from the so called ‘Bridlington Crag’ exposed 
during excavations near the shore at Bridlington 
This contained a number of ‘types’ which had boon 
referred to m the Quarterly Journal of the Oeologi-cal 
Society of London, vol 47, 1801 We have boon 
endeavouring to trace these, but have recently 
ascertained that, before he died, Mr Headley sold 
some of his oolleotions, and possibly these were among 
thorn Inquiry has been made as to their whereabouts 
in the most likely channels, but without result Is it 
possible any readers of JTatubb can help us, as it is 
desirable to know where they can be consulted t 
T Sheppard 

Municipal Museums, Hull 


Sky Darkening Associated with a Severe 
Thunderstorm 

It may be of interest to record some observations 
made here of the abnormal degree of skj darkening 
associated with a very severe thunderstorm which 


of relative brightness has boon added to facilitate 
interpretation of the graph The comjiarison (broken) 
curve IS that for the following day, August 5, when 
no precipitation tisik place durmg the period of 
observation, and tho sky was continuously overcast 
Notes of sky conilitions along the uppior margin of 
tho hgiiro refer to the day of tho storm 

It will be seen that, during the period of most 
inti nso storm activity, a wide and rapid fluctuation 
of sky illumination occurred Within a period of 
one hour, from 12 16 p m to 1 16 p m B S T , the 
biightness value had fallen from 1600 to 1 6 candles/ 
sq ft It would appear that tho latter value, the 
absolute mmimuin recorded, is an imusual one 
seldom assooiatid with storm centres developing in 
these latitudes Tho abnormally low brightness of tho 
sky IS horo indicative of a great vortical extent of the 
cumulo nimbus cloud layer jsissing over tho observer 
An equally striking return of skylight ensued as 
the storm cintro moved awat in a north west 
direction Half an h ui oftei tho minimum bnghtness 
had been recorded a loading of tho photometer 
indicated a ton fold mciease m tho illumination, and 
by 2 30 p m B S T tho reading had risen to 226 
candks/sq ft tho storm clouds being then in process 



BST 


of dispersi in Thereafter, with 
a biokui sky veiled in alto 
cumulus and cirro stratus cloud 
through which the siui shono 
f( obly, tho sky brightness np 
pniai hod a raoie normal level, 
a value of 1770 can^es/sq 
ft being record! d at 3 30 p m 
B 8 T Hv reference to tho 
ligure It will be seen that at 
9 16 pm B8T the normal 
twilight illumination had fallen 
to tho same \ alue of sky bright- 
ness 08 that observed soon after 
midday, when the most severe 
phase of th( thunderstorm was 
beuig oxfKirienc id 

T) B Barber 

Nonnan Lookver Observatory, 
Salcombo Hill, Sidmouth, 

Aug 6 


Dillenian Correspondence 
Iv tho notice m Nature of 


affected a laige area of south-west England during 
the mommg and early afternoon of Thursday, 
August 4 , 1938 

Observations of the brightness of the aky in the 
zenith were made by me at frequent intervals durmg 
the day with a Weston photo-electno (bamer layer) 
photometer calibrated directly m brightness units, 
namely, candles per sq foot A neutral (silver 
deposit) screen of known transmission factor, used 
m conjunction wnth tho photometer, enabled measures 
to be obtained of bnghtness values which lay outside 
tho scale range of the instrument The photometer 
was exposed m a horizontal position, the sky 
radiation received being restnoted to a cone of solid 
angle 60®. Tho complete senes of observations is 
shown graphically m the accompanying figure, the 
loganthm of tho photometer reading being plott^ 
in order to form a oonvement ordinate scale A scale 


July 2, p 18 of the recent 
acquiBitem by the Department 
of Botany, British Museum, of a large number of 
drawings by Dillenius and some manusonpt, a ‘feeler’ 
was put out alxiut the po88ibilit> of Dillenius’s cor 
rospondence similarly coming tj light 

A day or two later, having occasion to consult 
Dawson Turner s correspondence of Richard Richard- 
son (1836) -a book much less well known than it 
deserves to be as it oontauis much information about 
eighteenth century botanists — I happened across a 
footnote m the preface (p ix) smee, so far as mj 
inquiries go, this seems to have been overlooked by 
botanists, it seems worth reprmtmg 

‘As, m speaking of the correspondence of Sloane 
and Sherard, I have mentioned the advantage 
derived to science from the preservation of such 
letters, so is it right here to notice an unfortunate 
event of on opposite tendency, whereby it is impossible 
to say how much we may have lost The event 1 
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allude to 18 the destruction of Dr Sibthorpe 8 papers, 
and, I fear, with them, of all those of the older 
Botanists belonging to the Oxford Garden This, I 
the rather notice, not only inasmuch as my so doing 
may serve as a warning, and because the papers in 
question were in a measure connected with the 
present volume but as affording an opportumty of 
clearing the late Dr Williams from blame m the 
transaction Mr Upoott had mentioned to me, that 
ho had found upon a druggist s counter at Oxford, 
sundry letters written by Sibthorpe Dillenius, &o 
and that the druggist had told hun they were a 
{jortion of a large queuitity he liad bought from the 
Botanic Garden , so large that, after keeping what 
ho wanted for hunsolf, suJIicient remamed to be 
worth sending to a neighbouring paper mill Dr 
Dnubeny the present Professor of Botany, to whom 
I mentioned the circumstance was kind enough to 
mvestigate it, and to write to me as follows The 
fact is, that, on the pulling down by the street 
commissioners of the house belonging to tho Pro 
fessor of Botany, various papers, for which there 
could not have been room m the only apartments 
that then remamed attached to the ga^en (the 


August 20, 1938, vol u2 

present lecture room,) were removed to Dr Sib 
thorpe’s private dwelling house, which, on the death 
of tho son and afterwards of the father, fell mto the 
hands of Lady Sewell, daughter of the latter, and 
sister of the author of the Flora Qraoa On the 
deoease of that lady some years back, the effects 
were sold, and amongst them was the lump of old 
papers you mentioned With regard to the share 
which my predecessor. Dr Williams, had m the 
transaction all tho information I have been able to 
obtain, leads me to conoludo that at the time of the 
sale he was not aware of such papers being put up 
to auction On the contrary, I have been told that, 
he had several times made application to the Sibthorpe 
family for the restitution of the books or papers 
belonging to tho garden m their possession , but 
that they never attended to his request , and that 
at the sale ho actually purchased and rostoreil to the 
garden several volumes that ho had reason to eon 
aider as public property 

J Rahsbottom 

British Museum (Natural History) 

London, 8 W 7 
Tuly 25 


Points from Foregomg Letters 

Observations are recorded by Prof I^by and his compoimds with a mota directive group, hydroxy 


colleagues which lead thorn to oonclucb that all atmo 
sphenos are reflected at the ionosphere and lightning 
IS an oscillatory discharge (In a previous letter to 
Nature evidence was given that some atmospherics 
are so reflected ) In pruiciple, this means it is possible 
to infer from one oscillogram of an atmospheric the 
height of the ionosphere, and the distance of the 
lightning from which the atmospheric was radiated 
The latter is of considerable practical importance to 
meteorology and aviation 

A logarithimo time scale was suggested by de Sitter 
m 1933, and Milne has used two time scales connected 
by a logarithmic expression Prof H S Allen pomts 
out the similarity between this expression and 
Boltzmann s formula connecting entropy and prob 
ability Atomic time may be interpreted as a prob 
ability, and consequently time as measured by an 
astronomer or phj sioist may bo regarded as a 
statistical quantity 

Further numerical relations between fundamental 
atomic constants and the universal gravitation con 
stant, which coincide roughly with values swenbed 
to the number of particles in, and radii of, the 
galaxy and tho universe are pointed out by Dr D S 
Kothan 

Sir C V Raman and K Subbararaiah submit 
photographs of Liesegang nngs of silver chromate, 
showing an mtorferonoe pattern with characteristic 
difference of phase of half a wave length on either 
Bide of a line of zero disturbance 

A chemical mVestigation of a nitrogenous antho 
cyanm pigment obtamed from the yellow loelmid 
poppy, and of other new anthooyanin pigments from 
certam young fern fronds and other plants, is 
announo)^ by J R Price, V C Sturgew, Prof R 
Robinson emd G M Robmson 

Prof G M Bennett and Dr P V Youle And that m 
the nitration of lutiobMizeoe and other euomatic 


acids (fur example, styphnic acid) are produced in 
appreciable quantities 

Dr S Ochoa and Prof R A Peters have deter 
mined by on en/ymic method the cocarboxylase and 
vitamin B^ (or monophosphate) content of animal 
tissues and obtained independently similar results to 
those of Weetenbnnk and Goudsmit, except for 
muscle and brain , it is suggested that the differences 
may lie m the methods Liver (both slices and 
extracts) synthesizes cocarboxylase from vitamm Bj 

A graph showmg the ratio of multiple conceptions 
(twms and triplets) per 1,000 of single conceptions at 
different seasons of the year is submitted by J 
Edwards It shows a peak around mid February and 
another aroimd the middle of August to September 

Diagrams of eell nuclei from the fruit fly, Droto- 
phtla funebns, showing the distal end of the chromo 
centre passing over mto tho ‘euohromatm region of 
the X chromosome, are submitted by 8 Frolova to 
illustrate the development of inert regions m the 
ehromosorao 

From tho consideration of autosomes as distmct 
from sox ohromosomee, Dr H D Slock flnds differ 
ence m ohroraosome numbers m Ctmex, which suggests 
that polyjfloidy has played a part in the evolution of 
the present karyotypes 

Dr F W Sansome considers that more genetical 
evidence is needed before Mather’s view that crossing- 
over begins near the centromere can be accepted 

Observations by D R Barber made with a photo 
electno photometer of the brightness of the zemth 
sky throughout tho progress of the storm over 
south west England on August 4 mdioate that, 
during the most severe pham, the sky light was 
redui^ to less than one thousandth part of that 
normally received from ui overcast idc> at summer 
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Research Items 


Chratmas and New Year Among Serbun Gypsies 
Dr Aisxandeb Pktrovio concludes his study of 
feast days among Serbian gypsies with an accoimt 
of Christmas, New Year and Easter observances (J 
Qypsy Lore Soc , 17, Ser 3, 1938) Gypsies have 
many Christmas customs borrowed from the Seibs 
These are rites to secure them a favourable >ear as 
regards stealing , while on New Year s Day the 
most important rites are connecteil with money — the 
world at large must bo informwl how much money 
each gypsy family possesses If they have money 
on that day, they will assuredly have it throughout 
the year Among the Serbs, Christmas as a holy day 
occupies a special place It is a tune of joy and 
momment, and, as it wore, the beginning of a now 
life There must bo no quarrels, and all kinds of 
work must be begun to bring good luck On Christmas 
Eve, straw is brought mto the house and com is 
threshed symbol k ally The ho€ul of the house stands 
in the centre with a whip and slashes at the women, 
who represent horses, as they run round him in a 
circle Among the gypsies of Kragujevao straw is 
purchased m conformity with the Soibian custom 
that straw must be brought into the house , but a 
few straws must be stolon to accord with gypsy 
custom The women go from house to house among 
the peasants on Christmas Eve and try to steal 
somethmg from each for their bags, so that their 
bags may be full throughout the year At Kopljari, 
though the peasants observe no special rites on New 
Year’s Eve, the gyjisies repeat nearly all the Serbian 
customs of Christmas Eve Branches of the C hristmas 
log are used to stir the hre and branches of cornel 
are brought into the house for the sake of the health 
of everybody Those used to be decorateil with 
coins, but now banknotes are used, while on New 
Year’s morning all the money m the house is thrown 
into a blanket spread in the middle of the floor 
after being pour^ over branches of the Christmas 
log These branches are thrown into a rapid stream 
to mduce money to flow into the house Among 
Turkish’ and Mohammedan gypsies tho ceremonial 
dismemberment and disposal of a turkey play a 
great part 

Typhoid-Paratyphoid Vaccinauon in the British Army 
Lieut Colonel J S K Boyd read a jiaper at tho 
recent meeting of the Bntish Medical Af^ciation on 
recent advances m the preparation of prophylactic 
typhoid-paratyphoid vaocmes in the British Army 
{BrU Med J , August 6, p 307) The onginal 
vaccme ised m the Army was prepared from a 
stram of the typhoid bacillus of low virulence Later, 
doubts were expressed regarding the suitability of 
this t^hoid strain for vaccme preparation, and 
several researehes suggested that thto degree of 
protection afforded by a typhoid vaccine corresponded 
directly with the virulence of tho typhoid stram 
employed It was also shown that tho reaction 
caused by vaccines of virulent strains was no more 
severe thim that given by tho old strain A mixed 
vawxMne of Baet typhotum, and Boat paratyphomm, 
A and B, of proved and tested virulence, was, 
therefore, brought mto general use m the Army 


m 1933 Tho results of this measure can best bo 
studied by following the incidence of typhoid fover 
in tho British Army m India The ourvo of incidence 
showed an upward trend until 1919 The vaccine 
used was then changed to embody 60 per cent of a 
smooth’ variant of considorablo virulence From 
1929 a decline m incidence occurred, which was 
shaiply accentuated m 1934 following the mtrodiu 
tion of tho new vaccine There was no corresjiondmg 
deiline in tho ineidmco of other intestinal diseases, 
which seemed to show that the improvement m the 
enteric flgiires could not be solely attributed to an 
improvement in general sanitation 

Abnormahties in the Blood of Cancer Patients 

In tho Spxay Likaraki FakuUy Maaarykovy Uni 
veraUy (Publications of the Medical Faculty of the 
Masaryk University of Brno (16, 97-306 , 1937), Dr 
L Havldsok gives an important and lengthy account 
(with many tables, graphs and 318 bibliographical 
refereiicis) of blood changes in cancerous women 
His (oiichisiuns are based upon prolonged observa 
tioiiB and senes of tests made with 67 patients in 
varying stages of uterine cancor and who wore under 
going treatment with radium, X rays or by admin 
istration of certain salts (thiosulphates) The investi- 
gation included tho dotmmnation of the hydrogen 
ion concentration of blood and iirino using the 
qumhydrone electrode, carbon dioxide detenninations 
and I Htimations of bicarbonate and h»moglobm In 
addition, the rod and tho white blood corpuscles were 
countwl and tho arterial blood pressure calculated 
From these iltti nnuiations made over a long penod 
before, during and after treatment it was observed 
that though tho results were not uniform there is a 
definite trend towards tho nonnal figures as the 
patient approaches recovery 

Flora of Certam Moravian Lakes 

The ecology of cirtam lakes and jjonils near 
Tfebi6 and Studom c, m south Moravia, is tho subject 
of a recent papei by Dr F No\&6ok(Proc Moravian 
Set Soc , 10, 1-70) Thi lakes which have existed 
for centuries, he m tho vallejs of tho Rivers Jihlavka 
and Oslava, which flow into the Morava and thence 
mto tho Danube The district is studded with pme 
forests, but with very large clearings Tho waters 
have a sandy bottom, more or less covered with 
mud and sometimes with humus More than a 
hundred species of higher aquatic plants are described 
and the flora shows a marked roiiation with littoral, 
sedge, rush, loosely attached and floating associations 
The condition, composition and extent of the zones is 
influenced by weather conditions, being markedly 
different m wet or dry summers Among the plants 
m tho floating assooiations, tho Lemnaceaj pre 
dominate, with Rxcctocarpua near the banks Zygnema 
and Mougeotia types flourish m Juno and July whilst 
Sptrogyra and often Cladophora are abundant m sprmg 
and autumn Tho plants of the other zones are those 
usually present in stagnant fresh water, for example, 
species of PhmgmtUs, Typha, Olyoena, Ahama, etc , 
near the water s edge and Sagtttana, Potamogeton 
and Elodea towards the deeper parts of the lakes 
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Croasiiig>Over m ChrmngaomvS 

Important ramiBoations of oroeaing over have 
recently been reviewed by K Mather {Btol R»v , IS, 
182-293, 1938) The genetioal evidence from euploids 
and6uieuploids,structuralhybndBanddiploidB,together 
with the oytological work of recent years, establishes 
the conditions of chiasma formation on a farm basis 
The mter relationships of chromosome pairing, 
ohiasma formation, disjunction and segregation and 
crossing over are discussed, and it is shown that 
precise estimation can be made of segregation, linkage 
and the gametic output of structural hybrids and 
polyploids The author also explains his previously 
published theories, in which ho claims that the first 
ohiasma formed is proximal to the centromere, and 
that there is a localization of the position of the 
pioximal ohiasma on the chromosome 

Mycology of the Philippines 

Thk first two numbers of vol 65 of the PkUxpptne 
Journal of Science aro devoted to a compendious 
paper on Philippme Mushrooms ’ by Jos^ Miguel 
Mendoza (128 pp +79 plates, January February 
1938) The account is written upon a scientific basis, 
but 18 designed to instruct the Phihppme population 
m edible and poisonous species This it does to the 
extent of outlming oulmary uses of various kmds 
describing methods for cultivating Volvana etculenta, 
and indicating the antidotes to fungal poisons 
Mycologioal descriptions aro given with sufficient 
macroscopic detail to allow comparison with other 
regions, while the plates provide further artistic 
delmeation of many species A strong European 
element is noticeable in the flora as here portrayed, 
but as the text is not critical, any purely Philippine 
element may not as yet be sufficiently evident 

Seismological Research in Japan 

UfliNO Miss F F Bellamy s Index Catalogue of 
Epicentres for 1913 to 1930 as data Seiti Yamoguti 
has discussed anew the Seasonal Distributions of 
Earthquakes m tho World (Bull Earth/fuake Re» 
Inet , Tokyo Imperial University, 16, Part 2, June, 
1938 ) It IS found that, on the average, the season 
number with maximum frequency seems to mcreose 
from western to eastern longitudes and from northern 
to southern latitudes, with the second season (June- 
August) as the moan When the earthquake fre 
quenoios are plotted aminst the months, it is notable 
that the curves for Japan and tho Mediterranean 
( oast are opposite in phase The Founer coefficients 
for the annual distribution, the relative amplitude 
of the annual term, and the phase of maximum have 
all been evaluated and compared with what may be 
expected as the result of fortuitous happenings It 
IS found that the timee of maxunum frequency change 
in the northern hemisphere from June to November 
successively, according to latitudes, a succession 
that IS too regular to be attributed to chance In 
the some buUetm, Prof K Sezawa discusses the 
"Anomalous Dispersion of Elastic Waves , notably 
Love waves and Rayleigh waves m oertam defined 
conditions Altogether there are eighteen papers 
ranging from pure geology to mathei^tioal seismo 
logy ! thirteen of the papers are m Engiish and the 
remainder m Jmianeee with summaries m Englisfa 
Accompanying the BuUetm is the “Seismometrioal 
Report of the Esurthquake Beeearoh Institute, Tokyo 
Imperial Umversity, 1987, Part 8-4 (July 1- 


Decembor 31, 1937) which gives a list (m Japanese) 
of earthquakes sensible m Tokyo for the penod 
stated, and which is adjoined to a map indicating 
the epicentres of these earthquakes 

Atomic Weights and Isotopes 

Thk reports of tho committees on atomic weights 
and atoms of tho International Umon of Chemistry 
(J Ohem Soe, 1101, 1110, 1938) propose some 
changes of atomic weights and report some new 
isotopes Among tho former the most mteresting are 
(older values m brackets) hydrogen 1 0081 (I 0078), 
helium 4 003 (4 002), and carbon 12 010 (12 01) 
Attention is also directed to the atomic weight 
207 206 found for lead from a specimen of galena 
occurring in a vem which cuts one of the pitch 
blende veins of the Great Bear Lake deposit , this 
appears to be common lead, and if so it is one of tho 
oldest to be examined A new rare isotope of tungsten 
(180) and a very rare isotope of osmium (184) have 
been discovered It has proved impossible to detect 
the isotopes 197 and 203 of moroury 

Research at the Cape Observatory in 1937 

HM Astbonomkb at tho Cape, Dr J Jackson, 
reports that during the year 1937 the large number 
of 15,490 transits of st^ were obtained with the 
reveiTsible transit circle During the daytime, 883 
observations were made moluding transits of bright 
stars m the equatorial belt generally between 9am 
and 11 am South African Standard Time With 
the 8 mch transit circle, the observation of reference 
stars for the Cape Astrographio Zone, — 36“ to — 40“, 
was completed , the o^rvation of sumlar stars for 
tho Zone — 62“ to — 66“ was commenced The 
Victoria telescope — a Grubb photographic refractor 
of 24 mchee aperture— continues to be used for the 
determination of stellar parallax , 3,476 plates were 
obtamed Smoe this programme was started in 1926 
at the Cape, the parallaxes of 836 stars have been 
published Another 18 parallaxes await publication, 
mcludmg the parallax determinations of the very 
bright stars, Sinus, Canopus and Antares. The remit 
for Canopus, a super giant star, mdicatei a consider 
ably larger parallax than that generally adopted 
Tho Victoria telesooM has also bora used for photo 
graphing galactic clusters south of — 30“, the ex 
poeuree ranging from 6 mmutes to 2 houri In 
pursuance of a programme of photographic zone 
observations, according to methods ibveloped by 
Prof Schlesmger, the triplet lois of 6 mchee aperture 
18 now being employed on Zone — 62“ to — 66“ 
All plates for the Zone — 80“ to — 36“ have been 
measured and reduced, 12,600 stars having been 
measured m both direct and reversed positions on 
each of two overlapping plates The time service 
and wueless tune signals have been mamtamed 
Photographs of the sun were taken on 343 days , 
these negatives are sent to Greenwich for inclusion 
m the series to be measured for sunspot positions and 
areas The mean temperature for the year wa 1 03 4“ F 
(mean of maxima and mmima) , the ol^lute 
maximum was 98 0° F on February 17 and the 
min i mum 38 1“ P on May 16 The total ramfall — 
the highest since 1906— was 28 12 inches, or 4 69 
inches above the adopted normal In ooncludmg 
his report to the Secretary of the Admiralty, H M. 
Astronomer rafers to the valuable servioee of two 
members of the staff who have retired on pension, 
Mr. A FiUmg and Mr T. R. MiUw. 
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The International Congress of Anthropological and Ethnological Sciences 


A SESSION of the International Congreas of 
Anthropological and Ethnological Sciences 
took place in Copenhagen on July 31-Aiigii8t 6, and 
was followed by a two-day tour through parts of 
Denmark for members of the Congress who could 
spare the extra time required Actually it was only 
the second time that this most newly dodged of 
congresses had met, and its great success testifies to 
the ever-growing interest throughout the world in 
the study of man, well as to the immense trouble 
taken by the Danish organissers to see that ovory- 
thmg should proceed smoothly and without any 
hitch. More than seven hundred members and 
associates wore present, some 29 countries and 177 
learned societies and institutions bemg represented 
The official opening meeting of the Congreas did 
not take place until the afternoon of August 1, but 
already there had been a reception on the previous 
evening to enable members to meet one another 
This was an excellent arrangement After all, the 
mam function of those mtomational gatherings is not 
so much to facilitate the announcement of startlmg 
discoveries as to permit specialists from various 
coimtnes to meet each other and discuss together 
their ideas and problems, the papers in general 
bemg little more than pegs upon which friendly, 
-often almost infonnal, discussions can lie hung In 
this respect, the organization at Copenhagen was 
perfect. On several evenmgs there wore after-dinner 
receptions in museums, etc , whore mnumorable dis- 
cussions took place, helped by a liberal supply of 
Carlsberg beer and light refreshments 1 
The official openmg ceremony was dignified by the 
presence of H M the King of Denmark, to whom 
delegates from several coimtnes were presented. 
Inaugural ceremonies can easily become somewhat 
tedious functions . not so this one. His Majesty’s 
presence testified to the importance of the occasion 
and, further, the proceedings were kept commendably 
short. Besides the necessary speeches of greeting 
from some of the national delegates and an oration 
from Dr. Thomas Thomsen, head of the Depiartment 
of Ethnography m the National Museum and president 
of the Congress, there was a short orchestral symphony 
by Kunzen (1701-1817) which helped to lighten the 
proceedings. Later m the afternoon there was a 
motor-bus tour of the city. 

On Tuesday morning, the work of the sections 
began and contmued dady untd the final closure on 
the Saturday afternoon, with the exception of 
Thursday, which was devoted to an all-day excursion. 
There were seven sections, a number of which were 
subdivided. From A to Q they wore severally con- 
cerned with physical anthropology and allied matters ; 
peycholi^ ; demography: ethnology; ethnography, 
there bemg sub-sections dealing with Asia, Africa, 
America, Oceania, the Arctic and Europe ; sociology 
and reli^on ; linguistics and writing. Obviously it is 
not possible to dWiss all the papers here , for that 
one must await the publication which will appear m 
due oouree. But mention can be made of one or two. 

“What IS a Humam Race T’’ was discussed m Section 
A by Dr. Nordenstreng of Uppsala, where, to^ Dr 
F. Weidenreioh tabulated a “Classification of Fossil 
Hominids’' definitely placing the existence of Homo 


sapient in a period anterior to that of our well-known 
fossil remains of Homo pnmigenxua. Questions of 
blood groups also came up for discussion m this 
section In Section D (Ethnology) a paper by Prof. 
Hatt on the ownership of cultivated land m early 
times produced on mtcrcstmg discussion, as also did 
those by Prof Hcrskovitz on the economic surplus 
and its disposal and by Prof. Firth on the charac- 
teristics of a primitive economy In this section, too, 
the problems of the development of primitive agri- 
culture aiul of the horse m Neolithic times were dealt 
With by Dr Miles and Dr Gandert respectively, os 
well as the first cultivation of wheat and the spread 
of agriculture, by Mr. Harold Ponko 

The sub-sections of Section E provided a wealth of 
papers Perhaps one may mention especially those by 
Profs Arik and Kansu on recent excavations and 
paleeohthic discoveries m Turkey and by Sir Theodore 
Tasker on the archa*ological wealth of the State of 
Hyderabad, not that there were not many other papers 
of unportance but because those thn-o boro witness to 
the anthrofxilogical work that has recently been so 
successiuliv startetl in these distant regions Among 
other British anthropologists present who read 
popors were Profs Hutton and Daryll Forde and Dr. 
Lmdgron Any account of those sectional papers is, 
however, bound to be invidious at this stage, since 
the writer was only able to listen to a limited 
number and to gam information from his friends who 
ha<i boon to others. 

A few joint mootings of various sections took 
place whore slides and films were shown Thus 
Dr Morley demonstrated the results of twenty- 
five years of research m the Maya area of Middle 
America, while at another time ethnographical films 
were pnijocted A general meeting to see films of 
Greenland, Old and New, was arranged for one 
evening, and this was preceded by a talk from Mr. 
Daiigaard-Jenson, the chief admmistrator m the 
country, who gave us an impressive account of what 
Denmark has done and is doing for the Greenlanders. 

Throughout the jienod of the Congress, the National 
and other museums were open free of charge to 
members. The National Museum has been recently 
reconstructoil and enormously enlarged. Not only 
are the prehistoric collections from Denmark and the 
unmense senes of Eskimo objects unique m the world, 
but also the arrangement of the Museum is most 
carefully thought out. It is not a more storehouse of 
spocunens . to follow the sequence of gallenes is an 
educational experience If only the British Museum 
could bo rearranged in a like manner 1 One evening, 
a reception was hold at the Museum and the closing 
scene was really emotionally memorable At 10 30 
p.m everyone assembled in the great courtyard, 
where there are model megahthio monuments m the 
open air. Then a museum showcase was opened and 
twi great Bronze Age Lwvr were taken out and 
banded to two tnunpeters who, standing on some 
steps above the asswnbled members, proceeded to 
play stirrmg duets upon them. The effect was 
electric— were we not listening to instruments which 
had first been played more than 3000 years ago T— 
and it was eidianoed by the knovdedge that the 
performaooe can seldom be repeated, the authorities 
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being justly fearful lest the vibration might shatter 
these einoient and beautiful trumpiets 

The excursion on Thursday was to Elsinore and 
the Castle of Fredenksborg At the former plane, m 
the great hall of Hamlet s Castle, a lecture on Natural 
Philosophy and Human Culture was delivered by 
the distinguished physicist Prof Niels Bohr The 
mumeipahty of Marienlyst, a seaside resort close to 
Elsinore, most kmdly provided a lunch which was 
preceded by a display of water acrobatics by Green 
landers m their kyaks and an astonishing display 
it WM On the last evening members dropped their 
science and became ordinary human beuigs After a 
really sumptuous dinner ehet Ntmb they either 
dan^ or passed into the Tivoli (Copenhagen s 
White City), where the learned wore seen happily 
smashing plates at 6 shies for 6d or careering madly 
down the sceme railway — of such is a true League of 
Nations I 

In conclusion, unstinted praise must once again be 
given to the organizing committee, and in this eon 
nexion the name of Dr Birket Smith must especially 
bo mentioned He was always helpful and always at 
hand Everythmg worked splendidly, and anyone who 
has ever hewl to organize more than 700 people on 
excursions, at lectures, for entertainments and meals 
will realize what this means Nor did the oonsidera 
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tion of our Danish hosts confine itself to the fhll 
members alone As always, a number of associates, 
wives of members and others, were present who 
might perhaps be expected to be less interested in 
attendmg religiously the meetings of the sections, and 
for those people special activities, moluding a ladies 
lunch at the Yacht Club, were arranged by a ladies' 
committee Parties, for example, visi^ the porcelam 
works and the not less famous Georg Jensen silver 
works There is no doubt that everyone worked very 
hard to make the Congress the success it was, and 
certainly their labours were much appreciated For 
tiinately, the opportunity occurred to tender the 
thanks of the guests both formally at the closing 
meetmg and, more informally, a little earher during 
an afternoon reception in the Town Hall given by the 
Municipality of Copenhagen The Portuguese dele 
gate, when replying to a speech of welcome from the 
Burgomaster, took full advantage of this opportumty 
Finally, m this connexion the name of Prof J L 
Myers cannot be forgotten As one of the general 
secretaries ho has had to work hard behind the 
seonos for many montlis past to ensure that the 
gathering should be the very great success it assuredly 
was Members and associates will long remember the 
second meetmg of this Congress held m Copenliagen 


The International Astronomical Union 


T he sixth triennial meetmg of the General 
Assembly of the International Astronomical 
Union was held at Stockholm on August 3-10 imder 
the presidency of Prof F Esclangon The meeting 
was the largest and most roprosontativo held so far, 
with more than four hundred people present, moluding 
nearly a hundred from the Unit^ States Germany 
has so far not seen its way to jom the Union, but 
there were more German astronomers present than 
on^any previous occasion The local organization 
under Prof H von Zeipel Prof B Lmdblad and an 
indefatigable secretary. Dr Y Ohman, was extremely 
good, and combmed with perfect weather to con 
tribute to the complete success of the meetmg 
After the openmg meetmg, when the Union was 
welcomed by the Minister of Justice, the president of 
the Boyal Swedish Academy of lienees and the 
chairman of the Swedish National Academy of 
Sciences, the Union settled down to the task of 
discussing the reports of the thirty one committees 
through which its work is carried out between 
ineetmgs 

In addition to the specialist discussions earned on 
m these sepamte small bodies, there were arranged 
this time two symposia with a wider range of mterest 
— one on the formation of bright Imes m oelestial 
spectra and one on the problem of ralaotio structure 
Sir Arthur Eddmgton presided over the first 
meetmg and the spes^rs were Prof H N Russell, 
Dr H Zanstra, Prof D H Menzel and Dr P W 
Memll At this meeting, M B Lyot showed slides of his 
direct photographs of the corona and the coronal 
spectrum secured at the Pie du Midi and also a 
stnkmg cmema film of movements m promin«ioee 
taken by direct photo^phy This aroused such 
enthusiasm that it had to be shown on a second 
occasion dunng the meetmg It mcluded one remark- 


able instance of an oxistmg prominence bemg blown 
up by an uprush of fresh matter from below, numerous 
instances of matter flowmg upwards and still more 
freijuontly of matter streaming horizontally or down 
wards m stnkmg arch formations The second 
symposium was presided over by Prof Lmdblad, and 
the speakers were Dr B J Bok, Prof Lmdblad, 
Prof H Shapley and Dr Becker Dr Baade’s 
photographs showed what stnkmg advances m 
photographic sensitivity had been achieved recently 
m the red 

Both discussions led to useful contributions from 
other speakers and they formed a valuable mnova 
tion It was felt m certam quarters that the symposia 
and the lavish Swedish hospitality had encroached 
to some extent on the time usually allotted to the 
work of the committees, but the excursions, especially 
that on a steamer m the archipelago of Stockholm, 
gave ample opportumty for another and very 
valuable side of the activities of the conference — 
the discussions between small groups of colleagues 
gathered together from all over the world 

Among the resolutions adopted by the Oommittees 
and later by the General A^mbly, a few may be 
mentioned as having a field of mterest outside too 
specialist a range A list of standard notations was 
agreed to , arrangements were oonfirmed for studies 
on early Ei^tian and Bussum ^astronomy and 
a recommendation adopted that the'scientifio letters 
of Sur Isaac Newton should be edited and pubbshed 
Owing to the failure of tbe world schemes of longitude 
determination by radio si^pials earned out in 1926 
and 1933, to show any evidence of longitude varia- 
tion, it was decided to carry out no fbrtW scheme of 
a similar nature for another ten or twelve yean at 
least Steps were agreed to for hastening the com- 
pletion of the catalogue of the OarU du Otel , tbe 
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CO ordinates of stars in the FKZ catalogue were 
adopted for tune determination from January 1 
1940 The Union adopted the specihcation of the 
primary standard of wave lengths formulated ui 
I93S by the International Committee of Weights and 
Measures, and adopted fresh secondary iron standards 
m the ultra violet and solar standards m tho infra 
red, it also agreed to a standard notation for 
describing lines A special grant was made towards 
the expense of reproduction of the Utrecht photo 
metric solar atlas givmg the profiles of all Fraunhofer 
Imes from Mount Wilson plates between J300 and 
8900 A 

It was agreed to give presidents of commissions 


wider powers to form sub commissions with the view 
especially of developmg work in subjects bordermg 
on the special work of two or more commissions and 
an additional commission on inter stollar matters 
was create 1 

An invitation to hold tho next meeting in 1941 in 
Switzerland was accepted very cordially and the 
ixocutive committee f r tho next tliree years was 
elected as follows President Sir Arthur Eddington 
(Great Bntam) Vice Presidents Pr>f G Abetti 
(Italy) Dr W S Adams (USA) Pr f O Berg 
strand (Sweden) Prof W Bi inner (Switzerland) and 
Prof Oh Fabry (Friii e) Secretary Prif J H 
Oort (Holland) 


Humidity in the British Isles 


T he importance of humidity as a climatological 
element has been increasingly realized m recent 
years Until quite recently however, comparatively 
few summarized data were available for the use of 
mdustnal teohnol gists bioohmatologists and others 
to whom the humidity of the air in the British Isles 
18 a matter of concern There were m fact only 
two published collections of average values W F 
Staceys averages with charts for 91 stations m 
England and Wales* and Section 6 of Tho Botk 
of Normals • contammg hourly averages for five 
observatories with isopleth diagrams of hourly 
averages for seven additional stations 
In both these publications relative humidity was 
the only element treated Stacey s averages wore 
based on readings at 9 h during the ton years 1901 10 
and his stations were sufficiently numerous to give 
a fair representation of Ihe average distribution of 
relative humidity over England and Wales at 9 h 
It 18 difficult however to draw emy useful conclusions 
from charts and averages based on observatuns at 
9 h , an epoch at which relative humidity is normally 
m process of descending from tho early morning 
maximum to tho afternoon minimum This limitation 
will be realized if one imagines how mcomplete our 
information about air temperature would bo if we 
had nothing beyond the readmgs of an ordmary 
thermometer at 9 h 

Apeudi from relative humidity, there are at least 
two other hygrometno elements for which scarcely 
any summarized data have hitherto been available 
namely vapour pressure and moisture content 
Averages for the prmcipal observatories are given 
in Bilham s ClimAte of the British Isles ' but it 
IS clearly desirable that values of these two important 
elements should bo available for a largo number of 
stations 

These needs have now been met by an official 
publication* recently issued In view of the fact 
that the book contains an explanatory mtroduction 
21 pages of tabular matter and 26 charts it may 
be described os extraordinarily good valne for money 
The mam table contains monthly and annual averages 
for 44 synoptic stations, six columns of data being 
given for each station The first four columns refer 
to 13 h and contain 16 year averages of air tempera 
tore, relative humidity, vapour pressure m millibars, 
and moisture content m grams per cubic metre The 
remaining two columns oontam averages of relative 

ni ^«J3SaJT ®*'***** *** 


humid ty at 7 h and 18 h In Table II we have 
hourly ivt ragee of relative humidity at nme stations 
These hav e m the rnam been roprmt^ from previously 
published averages for first order observatones, but 
data from two new stations Soaland and Cranwell 
have been added to improve tho geographical dis 
tribution Table III c ntams h urly averages of 
vapour pressure at Kew and Eskdalomuir This is 
folio wo<l ly an appendix containing the standard 
values of the vapour pressure and moisture content 
m saturoted air at all temperatures from 0“ P to 
120° F These are based on the determmations of 
Scheel and House and are given to two places of 
decimals* In combmation with the data contained 
m Table I they afford the moans of calculating 
average values of such quantities as saturation 
ileficit and dew pomt the methods of doing so being 
explamed m the introduction 

The charts sliow tho distribution of relative 
humidity and vapo ir pressure at 13 h over tho 
British Isles m each month and the whole year The 
scale th nigh small is sufficient to display the general 
features of the geographical distribution and to 
permit of the possibility of mtorpolating values for 
particular places with fair accuracy Tho charts 
show that the distribution of mean relative humidity 
at midday is as might bo expected complementary 
to that of mean maximum temperature the lowest 
values being found in the inland areas where tho 
afternoon temperature is high In addition there 
are clear mdications of F6hn offects m wmter months, 
patches of relatively dry air being located along tho 
Great Glen on the east coast if Scotland and along 
the Welsh border The dry air during the night 
houre in the Great Glen results m Fi rt William having 
the lowest daily mew humidity of the nine stations 
for which hourly averages are given Another 
mteresting fact revealed by the new data is that at 
Eskdalemuir m the southern uplands of Scotland, 
the diurnal range of vapour pressure is substantially 
greater than at Kew m summer months It is 
impossible in this article to enter upon any general 
diBOussion of the data but it is clear that this 
publication contains sufficient information to meet 
tho needs of most mquirers 
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Reclamatioti of Tidal Lands 


TKT the Journal of the Royal Society of ArU of July IS, 
X 1038, there is published the paper read before a 
meeting of the Society on February 23 by Mr. Oscar 
Borer, chief engineer of the Biver Ouse Catchment 
Board, in which he gave a survey of the reclamation 
of tidal lands which has been proceeding on both 
sides of the North Sea. In a brief note on the geo- , 
logical history of this sea, the author shows that, 
whether it be accounted for by one theory or another, 
its water holds m suspension a fine sand or silt which 
was ground to its present state during the glacial 
penod. This silt only settles m quiet protective bays 
where the flood water can come to rest j the aim 
of the work of reclamation is therefore to create 
those favourable conditions requisite for the extension 
of the land from the enormous stock of silt provided 
by Nature. Nature not only provides the material 
but also constitutes the agency by which the mam 
operations are earned out. Here the engmoer exercises 
his highest function in studymg the methods of 
Nature and in directing them so that they benefit 
mankmd 

•If the natural process of accretion be not assisted 
by artificial means it becomes stationary after reach- 
mg a certam distance from the shore, because beyond 
that distance the movement of the flow and ebb of 
the tide does not admit of the quiet conditions 
favourable for deposit. When a sea marsh is enclosed 
by a bonk, the movement of the water is restricted, 
and, outside the bank, accretion takes place rapidly, 
so that m a few months the sand becomes covert 
with warp This is followed by a growth of samphire, 
which IS, m turn, succeeded by grass, so that eventually 
the surface consists of a fine moss of warp mixed 
with roots of grass and decaymg vegetable matter. 
In the course of a few years this process results in 
the production of a highly fertile soil which, however, 
must not be enclosed until a sufficient number of 
years have elapsed euid tho land thus reclaimed has 
become ‘ripe’ — a process taking about twenty years 
Meantime, of course, no SMcrotion beyond this is 
taking place, so that it will be realized that the work 
IS such as to demand patience, foresight and con- 
tinuity in its direction. 

In the course of the lecture, many details were 
given of the work earned out smee Roman times 
and of the different methods adopted m the operations 
at the Wash, m the Netherlands and on the German 
North Sea coast, at each of which the necesstuy 
favourable conditions exist. Mr. Borer also 
mentioned the various plants and grasses which assist 
the work and the order m which they appear. 


Science News a Century Ago 

British Aaocution at Newcastle-upon-Tyne 

Oh talong the chair of Section A (Mathematical 
and Physical Science) of the British Association, on 
Monday, August 20, 1838, Sir John Herschel said 
that the Ooimnittee had decided on the order of 
proceedings for the Section, but it bod been found 
difficult to arrange matters, os although notices of 
abundance of oommumcations had brnn received, 
few papers hod come to hand and it was almost 
impo^ole to get in touch with contributors owing 
to a lack of knowledge of their addreasee. The part 
of the proceedings he oonsideTed most valuable and 
important was the opportunity to ask questiems. 
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In exeroismg this privilege members, however, would 
do well to condense theur remariu. 

Importance of Metcorologkal Dau 

Amokq the contributions to Section A of the B.A. 
at Newcastle-upon-Tyne was “A Report explaining the 
Progreaa towsu^ developir^ the Laws of Storms” by 
Liout.-Colonel W. Reid, B.E. His attention, be said, 
had been first directed to the subject in 1831 when 
'he was on military service m Barbeidoes. A hurrioane 
had occurred just before he arrived m the colony 
and for two years and a half ho had been employed 
among the buildmgs which had been ruined In the 
course of his paper he referred to the observations 
of Benjamin Franklm and of Col. Capper of the East 
India Company, tho wntiugs of W. C. Redfleld of 
New York, the anemometers of Whowell and 
Osier, and he pomted out the desirability of 
preserving the logs of ships, and of mducmg the 
several maritime nations to establish registers at 
their bghthousos, and mutually to co mm u ni cate 
their observations 
Waves and Water Resistance 

To Section A and also to Section G (Mechanical 
Science), John Scott Russel I contributed papers on 
waves and the resistance of woter He and Sir John 
Robison, ho said, had been constituted a committee 
to prosecute the investigation of the motion of waves 
and other problems in hydrodynamics. As to tho 
general problem of the resistance of a fluid to a 
floating solid, this was a department of science of 
which we were avowedly ignorant ; so much so that 
some of our best vessels wore acknowledged to be 
constructed by rule of thumb The question of 
resistance resolved itself mto that of the motion of 
waves. Waves were of various kmds The laws of 
the great primary wave had been laid down m 
previous communications. Its velocity depended 
simply on the depth of the fluid The old law of 
resistance, as the square of the velocity, was too 
small BO long as the velocity of the solid was less 
than that of the wave, but too great so soon as the 
velocity of the solid becomes greater than that of 
the wave. 

Structure oi Teeth 

Thb most important paper before Section E 
(Medical Science) was that on the structure of teeth 
and the reeemblanoe of ivory to bone, as illustrated 
by miorosoopioal examination of the teeth of man, 
and of vanous existing and extinct animals, read 
by Richard Owen, then Hunterian professor and Joint 
conservator of the Hunterian Museum . Until reowitly , 
Owen said, the analogy of tooth to bone was suppoaed 
to extend no farther them related to the ohemioal com- 
position of the hardening material, while the arrange- 
ment of this earthy constituent, os well as its mode of 
deposition during the growth of the entire tooth, were 
considered to be wholly different ttom thoee of bone, 
and to agree with the mode of growth of hair and 
other so-^ed extra-vascular parts, with which the 
teeth undoubtedly closely corre^^ in the genera 
vital properties. Owen referred at length to the 
work of Prof. Retzius of Sweden, and expUined tiie 
views he himself held on the analogy subsisti^ between 
tooth and bone, fihistrating bis obeervationa by 
deeoription of teeth of both living and extlaot 
species. Through the endless diversity which tiis 
teeth of diOiMmit animals present, he said, the 
general law Of the tubular struoturs could ha ini- 
equivooably traced. 
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Sooeties and Academies 

Pans 

Academy of Sciences, June 27 (C R 206 1033-2036) 
B EsNAtrLT Pkltkbik The yield of theraial 
machines 

Cbasuds Aohabd AuoTrBTiN Boittabic and Mmk 
MASXL xnni Bov Beeearohes on the optical activity 
of the seno proteins 

Mabo Kkasnbb a generalization < f the looal 
theory of bodies of classes Generalization of Haase a 
symbol and the law of isomorphism for Galoiaian 
extensions Looal analogue of Tschebotarow s law ( f 
densities 

Zbkv Nbhabi a theorem on functions a mean 
value of which is limited 

Stksan Bkbomanm Meromorph functions of two 
complex variables 

Booeb Skbyille The passage from the viscous 
regime to the hydraulic regime for the translation 
of a solid m water The existence of five regimes of 
flow 

Jean Dot ay The structure of the violet cyanogen 
bands in the spectra of comets 

WnxY Benedicttjs Birao s equations m a space 
with Biemannian metrics 

FAlix Jeab Tabouby The application of the 
properties of polished electrodes to the study of 
zone of passage Beilby layer electrolyte 

Baymond Chevauubb and Mlle Suzannf 
Matbieu The spontaneous evolution of the mag 
netio properties of feme hydroxide By carrymg out 
the magnetic measurement m the tube m which the 
feme hydroxide is precipitated the changes can be 
followed starting with the third mmute after pre 
cipitation The mcrease m the ooeflioient of magnet 
ization IS more rapid as the medium m which the 
precipitate is form^ is more basic 
Mattbioe Buxy and Auob Bebton The absorp 
tK>n spectra by reflection of solid substances m the 
visible and ultra violet regions Value of the method 
PiEBBB JAcqumOT The exactitude of the linear 
law m the simple oases of Zeeman effects 
Jean Thibaub and Faux Coufabat The stimula 
tion of mtrogen nuclei by rapid neutrons passing 
through paraffin 

Mi.T.-a MAnrn LouisE Delwauxlb The applies 
tioa of the Baman effect to the identification of a 
merouno chlorobromide 

FBAKpom Boubiob and Euixe Bouyxb The 
determination of the total hydration of the ions of 
barium nitrate 

{To bo conttnuod) 


Calcutta 

Natunal Institute Sciences of India 
alum on ‘Weather Prediction at Poona 
July 2^-26 

k B Saycb t Seasonal forecasting m India 
iij^Basv Frans Baurs foreoasta for 10 day 

Air mass analysis and short period 



„ Application of air mass analysis 

0 ptoUem of the foreeastuig of nor westers in 
k sJ 

B AAMAlUStBAH I U^pper air data and weather 


N K Sub Latent instability m the atmosphere, 
and its consequenoee 

S P Vbnkiteswaban Bainfall due to the winter 
disturbances and the associated upper air tempers 
tures over Agra 

8 K Pbamanik Upper air data and weather 
forecasts 

P R Kbishna Rao Weather forecasting for 
aviation with special reference to looal forecasts 

b K Babebji Kinematioal methods in weather 
forecasting 


Rome 

National Academy of the Lincci (AUi 27 145 186 
1938) 

E Marcus (. eometncal interpretation of the 
8* log By 

equation - g- - ■ + Py 0 an 1 st me properties of 
congruences of straight lines of the eanomoal 
assemblage 

G D Mattioli Red lotion of degree of systems 
of Pfaff 

C Pauc (1) Extension of some properties of 
surfaces and of K,* vaiieties to non holonomous 
vanetios (2) Images of ordered ensembles 
Polygons Curves 

( CoLONETTi The second principle of reciprocity 
and Its applications to the calculation of permanent 
deformations (2) 

C Jacob Generalization of a formula of Cisotti 
and its application to the study of slow motions of a 
compressible fluid 

L SONA Some rigid configurations of vortex 
filaments {lerpend o ilar to one plane (2) 

T Pebbi Researches on a cycle of histological 
modifications of the thjroid of the male albmo rat 


Tokyo 

Imperial Academy {Proe 14 No 5 May 1938) 
Akiba Kobobi The multivalence of a tnp up of 
analytical functions 

YuKiYOSi Kawada On Riemann Surface algebra 
ical functions 

Chuji Tsuboi Gravity anomalies and the oorre 
sponding subterranean mass distributions 

Takesi Naoata Magnetic anomalies and the 
corresponding subterranean stn cture 

Kyosuxe Tbuda and Seieiohi Kitaoawa De 
hydration of tnterpeno alcohols by means of finely 
divided copper 

Tbuohi Kobayashi and Masabu Katayama 
Further evidence oonoeming the chronological deter 
inination of so called Rhteto Liassio floras, with a 
description of Mxnetngonta a new subgenus of 
Tngonxa 

Tatubo Matuboto a biostratigraphic study of 
the Oretaoeous deposits of the Naibuti Vallsy, South 
Karahuto The association and the order of occur 
renoe of genera and species m this region are not 
always parallel to those of the equivalent forma m 
Europe and other regions Thus the so called standard 
scale of Europe must not be applied directly to the 
stratigraphy of the North Paolffii region 
Yobhiei MaLAXi Experlmffiats on the formation 
of free lenses in Tnturu* pxfrrhogcuter, with speoud 
reference to Hamson s experimental results in 
AnMytkma 
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Forthcoming Events 

Bbituu Association fob thk Aovancbmbkt of Sounob 
(Cambbu>oe Mtstino) 

Monday, August 22 

At 10 a m — Dr H B G Casimir Or J I AUen Prof 
J H Van Vleck Or 1; Simon Sir J J Thomson 
Low temperature Physics with smoial reference to 
Helium II (SympoBiiun Section A) 

Prof W Cramp C T Webb D C Gall Dr L G A 
Sims and J Spinks J Groig and J L Parton and 
E V D Glacier and J E Parton Magnetic Measure 
ments with special reference to Incremental Conditions 
(Jomt Discussion Sections A and G) 

Prof E K Rideal FRS Prof W L Bragg FR8 
Dr G Nagelschmidt Clays (Discussion Section 
B) 

Prof H H Swinnerton Development an I Evolu 
tion (Presidential Address Section C) 

Dr J S Huxley FRS Dr H B Cott D Lack I H 
Burkill Sense Perception and the Evolution of 
Colour and Pattern (Symposium Section D) 

Prof V Gordon ChJdo The Orient and Europe 
(Presidential Address Section H) 

Dr A 3 Watt Dr H M Steven R Boss The 
Ecological Aspects of Afforestation (Jomt Disoussion 
K and K*) 

J Paley Yorke Dr W A Richardson F Pick Prof 
WimfrM Cullu Education for a Changmg Society 
(Discussion (contmued) Section L) 

J A McMillan Prof F L E^ledow C T Oimmgham 
Sir John Bussell IRS The Practioal Problems of 
Crop Production (Disoussion Section M) 

At 10 46 a m — F H W Green A E Stephens G Hayes 
and Mus M Chriss W G East O Borer English 
Ports and Estuares m their Geographical Sett mg 
(Section E) 

At 11 16 am — Dr H von Eckermann Lieut Colonel W 
Campbell Smith S 1 Tomkeieff and Prof C E Tilley 
FRS The Ong n of Carbonate Rocks Associated 
with Alkali nch Intrusions (Discussion Section C) 

At 2 15 pm — ^H C Gilson Lake Tit oaca (Semi 
popular Lecture Section D) 

At 3 16 p m — Exh b tion of Biological Films (Section D) 
At 8 30 p m -Prof M L E Oliphant FRS The Con 
tribut on of the Electrical Engineer to Modem Physics 
(Evening Discourse) 

Tuesday August 23 

At 9 46 a m — Sir F Gowland Hopk ns F R 8 Prof E C 
Dodds Prof L Ruz cka Dr A 8 Parkes Prof J W 
Cook FRS Dr T Reichstem Prof A R Todd 
Repercussions of Synthetic Organic Chemistry on 
Biology and Medicine (Discussion Section B) 

At 10 am — Dr F J W WhiTOle J 8 Hugdies and 
Miss E F Bellamy Prof O T Jones FRS Miss I 
Lehmann, Dr D W Phillips T F QaskiU Dr H 
Jeffrey FJt 8 , Dr R Stoneley F B S Prof J D 
Bemal FRS Seuonology and presentation of 
report of the Seismologioal Oomimttee (Symposium 
SMtion A) 

Prof J Gray F B 8 J E Hams and Dr Lissmann 
Dr F 8 J Holhck, C Horton Smith The BOle 
of the Envuronment m Ammal Locomotion (Sympo 
Slum Section D) 

Dr 8 W Wooldridge Dr R E Dickinson R O 
Buchanan Miss H G Wanklyn Prof 0 Daiyll Forde 
Some Aspects of the Regional Concept (DuouMion 
Seotion E) 

Prof 0 E Ingfls FRS Or F H Todd Minor B 0 
Carter Vibintion (Symposium Section O) 


August 20, 1938, vol 142 

Dr K M Smith FRS and W D IdacClemettt, Dr 
R N Salaman FRS F C Bawden Dr R W O 
Dennis Present Aspects of Plant Virus Research ' 
(Discussion Seotion K) 

Prof B Rae Prof F A E Crew Dr E L Taylor 
Dr J Hammond FRS The Practical Problems of 
Animal Husbandry (Discussion Section M) 

At 11 am— R C Steel Dr P B Ballard Dr S J F 
Philpott and Miss L M Holt The Educational 
S gnificance of the Cinema and Wireless (Jomt Dis 
cuasion Sections J and L) 

At 2 p m — A M Hooart Mrs N K Chadwick Prof 
S H Hooke and Prof H J Rose Ritual (Sym 
posmm Section H) 

At 8 30 p m — ^The Scientific Delegation to India 1037 38 
Short lectures by delegates 


Appointments Vacant 

ArruoATiONS sre Invited for the following sppolntiiiente on or 
before tl e detet mentioned 

LxcnnisB IN PiucrnoAi Mathihatics and Pbtsicb In the Hesnor 
Hlnlng snd Teel nlcsl School— Hr H C Freeton 80 Hsnilleld Bond 


IHSTXOOTOR IN HoKTioDtTCEl In the University of Leeds— The 
Reglatmr (Augnet SI) 

Lnornxxii in Uxohakicai Enqiniiriro In the Butherfbrd Teohnlesl 
College— The Dlreotor of NuesUon City Bduiation Office Nortbum 
I rbu d Rosd Newcastle upi n Tyne 8 (September 2) 

SciBimno OmoBBs Rod JemoR Scraimno omoxRs in the 
Admiralty Solentlflo Fool — The Secretary of the Admiralty (C B 
Branch) (Sept 2 ({uote Ref C B 6iOilS6) 

Two Natdrausts In the Kiel erics Department of the Ministry of 
Agriculture snd Fisheries— 1 he SeoieUry 10 Whitehall Flaoe S W 1 
(Septraber t) 

SgmoR i>BoraBSioNAii OmoiRS (i) phtuoioot (2) Bio 
OHBMISTBT In the Department of Agriculture end Foreetry of the 
Union of South Africa- The High Commlasloneri South Africa Bouse 
TralUgar Square London W C 2 (September 12) 

UiavaBsiTT PRorassoR or RAPioioar Rt the RorRl Ctnoer 
OospItRl— The Academic BegUtiar University of London Senate 


Lrotkrrr ir Pstoholoot In the University of Glasgow- The 
Seeietary of the University Court 
Rbadrr III Thrormioal Parsics in the UnlversRy of Liverpool — 
The Registrar 


Reports and other Pubhcations 

(sof xneludtd in Ut monthly 1 

Great Britain and Ireland 


» the city Co 

llatee (Lelcesier museum ana an uauery ) l»o 

Fi^Iy AllowaDces By Hariorie B Green Pp 32 (London 
family Endowment Society ) M [88 
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The Progress of 

I T is one hundred and three years since Macaulay 
wrote his famous minute on education m India, 
m which he stated that it was impossible, with 
the limited means available, to attempt to educate 
the body of the people This century has seen an 
amazing development m all directions Politically, 
self-government has been largely achieved and this 
has been rendered possible by the adoption, as 
advocated by Macaulay, of English as the medium 
of education English has become the hngva 
franca of the Peninsula, and the mass of the dis- 
cussions m the legislative councils is conducted m 
that language. But there has occurred another, if 
less dramatic, change. An educational ladder has 
been provided which has opened a clear road from 
the village primary school to the university In the 
space of a century, India has passed from a social 
state with an aristocracy as strongly marked as in 
the Norman period, with a pnostly hierarchy as 
dominant as m the palmy days of the monasteries 
and with the mass of the people m a state of 
serfdom equally reminiscent of those early English 
days, to a state with all the democratic mstitutions 
of modem England and with an mdustrial develop- 
ment of no mean proportion if, as yet, small when 
judged by the percentage of population so 
engaged. 

In this movement science, both pure and m its 
apphcation, has received its full share of attention 
Science, in its modem sense, found its first footmg 
in India in 1784 with the foundation by Sir 
William Jonee of the Asiatick Society; now known 
as the Royal Asiatic Society of Bengal, and that 
footing was extended and fortified by other 
societies of which the best known is the Bombay 
Natural History Society founded in 1883. These 
were unofficial ventures. Officialdom took longer 
to recognize the status of science. In those early 


Science in India 

days, certain services clearly lay beyond the 
capacity of the civil administration as established 
by the East India Company For these, special 
services had to be instituted , a medical service, 
first established as distmct from the Army medical 
service m 1763, and a trigonometrical survey m 
1800, which were staffed from the only tochmoal 
source available, namely, the Army. 

With a growing recognition of the need for 
specialized knowledge in other fields, it was only 
natural that the civil authorities should turn to 
the same source to find the cadre Thus, to 
mention one sphere only, botanical work was 
entrusted to men of the medical services who, as 
such names as Roxburgh, Royle, Wallich, Train 
and Watt testify, laid a solid foundation for later 
building , while, to mention the other service as 
well as to sound a personal note, an Army engineer, 
an uncle of the present writer, became controller 
of the mmt 

But science wiis movmg fast, particularly m its 
apphcation to the eveiyday facts of life It was 
also becommg more specialized, and something 
more than dii'ersion of the talent oxistmg m these 
established services was required India is an 
agricultural country still, and was oven more so 
at the end of the last century, when great strides 
wore being made m the application of science to 
agriculture m temperate countnes. To Sir Edward 
Buck falls the credit of realizing the need for 
im ostigatmg the fundamental problems of Indian 
agriculture and the special nature of these prob- 
lems Thus came to bo employed a group of 
specialists — ^Leather, Barber, Butler and Maxwell 
Lefroy are names that will bo recalled — later, in 
1903, to be incorporated into one service, the In d i a n 
Agricultural Service, with its imperial branch at 
and a provmcial branch m each province. 
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Two motives can be traced m the above noted 
developments The first of these is that general 
thirst for knowledge which at first findmg outlet 
m private directions afterwards became translated 
mto official action Thus the Botamc Gardens of 
Calcutta founded m 1788 became the centre of 
the Botanical Survey of India in 1889 an Archseo 
logical Department was established m 1862 while 
the foundation of the Indian Museum m 1866 
provided a centre for this and for the study of 
natural history The second was the growmg 
economic importance of many sciences The 
Geological Survey was established m 1851 the 
Indian Manne Survey Department m 1871 a 
Fisheries Department m 1870 and a centralized 
Meteorological Department m 1872 
In all these movements it was the British who 
provided the impetus Here and there Indians 
played their part Ram Mohan Roy who so early 
as 1816 took a promment part m founding a 
Vidyalaya afterwards to become the Hmdu College 
and later the Presidency College Calcutta Sir 
Ashutosh Mookerjee Sir Jagadis Bose and P N 
Bose The reason for this is to be traced to the 
lack of facilities for and the madequate orgamza 
tion of higher education the potentialities of the 
Indian for advanced studies had not yet been 
appreciated Though universities had been estab 
lishod at Calcutta Bombay and Madras m 1867 
at Lahore in 1882 and at Allahabad m 1887 these 
remamed exammmg bodies and teaching was 
relegated to the affiliated colleges where facilities 
were madequate for ongmal work even by the 
staff whose time was absorbed m toaohmg and 
still less for postgraduate work It remamed for 
the Uiuversities Commission of 1902 to transform 
the universities mto teachmg bodies with the 
allocation of large grants for higher education a 
policy further implemented by the establishment 
of a separate Department of Education m 1913 
Thus the beginnmg of the century marks an 
epoch and the progress made smee then has bemi 
remarkable No adequate presentation could be 
given m a brief article such a presentation is 
oontamed m the volume of nearly eight hundred 
pages* recently published It reqiures no detailed 
turning of these pages to realize &om the names 
of those whose work is quoted how qmok the 
Indian has been to take advantage of the facihties 
thus newly thrown open to him The volume has 
been {uroduced to celebrate the silver jubilee of the 

* Indisa SdanM CongrcM AhooUUod Silnr JoUlM 19S8 The 
Prosnw of Sotenoa In India duilns Uie put Twenty Sre Tesra 
Kdlted by Dr B Ptuhnd Pp lvl+n7 (OnloiitU ladUn 
Setenoe Oons^ AnooUtlon IMS ) 6 nipeee 


Indian Science Congress Association which held 
Its first meeting under the presidency of Sur 
Ashutosh Mukhopadhyaya (Mookerjee) m the 
spring of 1914 This Association owes its ongm 
to a realization of the growmg need for some 
means of brmgmg together the mcreasmg number 
of workers m the vanous scientific fields and it 
adopted as its fundamental plan and conception 
the pnnciples of the Bntish Association 
India IS a large country and the danger of 
isolation 18 greater there than m relatively small 
England The need for some means of co ordma 
tion early became apparent The Board of Agn 
culture with its annual and later biennial 
meetmgs served that function for the newly 
mstituted agricultural services though owing to 
its official status and its reviews of programmes of 
work it ran grave nsk of adoptmg a dictonal 
attitude Smee 1929 its functions have largely 
devolved on the Imperial Council of Agricultural 
Research In 1002 a Board of Scientific Advico was 
established but suspended m 1924 and m 1911 the 
Indian Research bund Association was founded 
mainly to oo ordinate research on the causation 
mode of spread and prevention of disease 
It was to provide a field m which a oo operative 
spirit rooted m personal contacts rather than m 
CO ordination a word which savours of officialdom 
and dictation that constituted the primary 
objective of the Association — a field firee from 
official dictation but having the official blessmg 
That it has gone a long way to achieve its purpose 
IB undoubted but that it has not entirely succeeded 
— ^18 any human institution an unqualified success t 
— ^its foremost advocates would be the first to 
admit The concept of the British Association has 
perhaps been too closely followed This Associa 
tion serves two functions it forms a common 
ground on which scientific men may meet and so 
counteract the dangers of specialization and it 
has the further objective of the dissemination of 
scientific thought among a wider pubho That 
latter objective is perhaps the dominant one but, 
m India the pubbe which can be so mfiuenoed is 
small The feeling of moompleteness whatever 
its cause is there and has found expression m 
the institution of supplementary societies the 
Academy of Sciences Umted Provmoes founded 
at Allahabad m 1930 the Indian Academy of 
Sciences founded at Bangalore m 1934 and the 
National Institute of Sciences of India founded at 
Calcutta m 1936 Scientific organization thus is 
proceeding m India oentrifiigally Instead of a 
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oentnl body arising as a coping stone, around 
this earlier central body are coming into existence 
a number of loosely linked associations each with 
its local sphere This difference has sigmfloanoe. 

India has demonstrated that it is capable of 
producing men with a scientific ability which 
would do credit to any country, but the very speed 
with which it has attained this position has its 
dangers. If, in conclusion, these are briefly 
mdicated, it is m the spirit of the friendly criticism 
of one who remembers many happy years spent 
among its peoples It appears to such a writer 
that the major danger arises from the entry of 
India mto the scientific field at a time when the 
application of science to economic problems had 
proceeded far It was this pressure that provided 
openings for a livelihood m scientific work and it 
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was the Government that mainly created those 
openings. Science may easily, in these circum- 
stances, lack the stabilizmg effect of a nucleus of 
dismterested men studying for studies’ sake, and 
tend to become merely a means of earning a 
living : and it is difficult to regard a potential 
competitor for a post with true scientific detach- 
ment It is a danger from which Great Bntam is 
not free but one which is emphasized m a country 
where university education is primarily sought as 
a qualification for employment and where pre- 
university education remains m many respects de- 
fective These are, however, growing pains ; with 
abihty undoubtedly present, with the will to 
develop the true scientific spirit which clearly 
exists, who can doubt the future of science in 
India » H. M. L. 


The Credo of an Anthropologist 


Apes, Men and Morons 
By Prof. Earnest Albert Hooton Pp. ix + 307 
(London ; George Allen and Unwin, Ltd , 1938 ) 
10s. 6d net 

TP a credo is to have value, it must be enunciated 
* by one who has several outstandmg qualifica- 
tions. In the first plaoe, it must be ba^ on a 
prolonged personal experience of a particular 
branch of knowledge. Prof Hooton has this 
qualification ; he has been teachmg physical 
anthropology to the students of Harvard Umver- 
sity for more than a quarter of a century In his 
earlier years he made a detailed report on the 
bones and culture of the peoples who had inhabited 
the Canary Islands; later he did the same for 
Pueblo Indians. In more recent years he has 
devoted himself to a physical and social study of 
his fellow countrymen. Of these about 0,000 had 
been isolated in penal institutions ; his “controls” 
were taken from those “not yet apprehended” 
The ftdl results of ten years spent in a "statistical 
purgat<wy” have not yet been published but 
m this book he gives in the midst of his general 
discourse a summary of bis chief conclusions. He 
has found that those within the walls of penal 
institutions are inferior in body and m mind to 
those who live outside, and that already in the 
United States of America the popuUtion is be- 
coming differentiated into local types. 

Prof. Hooton has the knowledge, but knowledge 
alone is not suflfioient to make a credo worth 
luteoing to. Knowledge must be linked to a sound 
judgment, and uHimate beliefii must be uttered 
with a resolution whi(^ is fearless of popular 


opinion It needs as much courage to run coimter 
to the prejudices of a democracy as to face the 
wrath of an autocracy “For myself,” Prof. 
Hooton has wntten, “I prefer to be the target of 
rotten eggs rather than to be suspected as a 
purveyor of that odoriferous commodity ” He 
refuses to “side-step the issues which are vital 
and dangerous” and seeing that he discusses the 
problems of ‘race’, rehgion and sex, a lees cour- 
ageous man would have been tempted to “side- 
step” at every turn. Prof Hooton, too, has the 
saving grace of humour ; his pages scintillate 

A book which is made up, like the present one, 
of lectures and articles, is apt to be disjomted and 
over-lapping. There is no trace of these faults m 
the present work Its pages discuss in sequence 
the various phases in man’s asoent from the jungle. 
Especially is its author concerned with the impact 
of his science on the community His attitude will 
be conveyed by an extract from his final chapter 
entitled : “l\’hat must we do to bo Saved” ? 

“We must either do some biological house- 
cleamng or delude ourselves with the futile hope 
that a goveriun®nt of the unfit, for the unfit, and 
by the unfit will not perish from the earth. 

“We must, in some way or other, encourage a 
sit-down reproductive strike of the busy breeders 
among the morons, criminals and social meffeotuals 
of our population. . . Wo must moulcate into the 

rising generation a code of biological ethics . » 

The emergency demands a surgical operation.” 

I, for one, refuse to take Prof. Hooton's "ob- 
stinate pessimism” in all its implications ; nevw- 
theless, his is a vigorous and timely call to action 
— on the part of everyone. A. K. 
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A Highway Code for Vitamin Workers 


The Biological Standardisation of the Vitamins 
By Dr Katharme H Coward Pp viii + 227 + 7 
plates (London Bailli^re Tindall and Cox 
1938) I2tf 6d 

I NTERNATIONAL standards for certain vita 
mins have been m existence smce 1931 The 
experience of the last few years has shown that 
while they have been accepted readily throughout 
the world a number of workers have either failed 
to make proper use of them or have not mtorpreted 
the results correctly The errors are of com 
mission as well as omission and a rooted dislike 
and fear of the mathematical unknown lying 
beyond a simple average — ^usually drawn from 
too few anunals — seems to be the most common 
sm 

Dr Coward and her colleagues of the Pharma 
oeutical Society have for some time been leading 
a courageous missionary campaign among the 
unbehevers and have published many papers 
mostly m the Btoehemtcai Journal describing how 
to carry out vitamm assays and how to make 
proper use of animals and of mathematics These 
papers form the basis of Dr Coward s book Much 
new information has been added and the author 
must be heartily congratulated on this timely 
collation 

The book is m two parts of which the first is 
self contamed and describes the practical aspects 
of vitamm estimation The reader can make use 
of this part without first havmg to master the 
second which deals with statistical methods of 
mterpretation Nevertheless the second part is 
extremely simply written and as the author 
pomts out m her preface it is to be hoped that 
workers who have been accustomed to fight shy 
of statistical methods will be encouraged to take 
the plunge 

Part 1 opens with a very concise account of the 
general prmciples of biological assay and of the 
selection and care of experimental annuals The 
followmg chapters deal separately with methods 
for the estimation of vitamins A Bi C and 
D that IS of all the vitamms for which mter 
national standards have been adopted The final 
chapter of Part 1 describes the way in which 
certam vitamins affect the estunation of other 
vitamms 

Part 2 outlmee the rudiments of the statistical 
methods which are necessary for biological estima- 
tion It then deals with the apphcation of these 


methods separately to each of the vitamins 
Copious numencal illustrations are worked out in 
full m each case The factors governing the 
standard of accuracy are explamed and the 
way m which an experiment has to be designed 
and the number of animals chosen to attam 
a given standard of accuracy is most happily 
described 

Dr Coward writes almost entuely from first 
hand knowledge and thus imparts to the book a 
pleasmg vitahty and directness of style She is a 
recognized master m the field of vitamm research 
and few authors have had her opportumties of 
trymg out most methods seleotmg a few and test 
mg them over a period of years on a large number 
of animals Her vast experience enables Dr 
Coward to give the reader mvaluable practical 
hmts as to what should be done m the general 
planning of biological assay Perhaps more im 
portant still is what she has to say about thmgs 
which should not be done 

The book does not aim as many compilations 
do at givmg a glossary of all existing methods 
mdeed the author only rarely cites methods not 
m regular use m her own laboratory and then 
only on the best authority As she wisely pomts 
out a techmque of assay found successful m one 
laboratory often fails m another The prmciples 
of mterpretation remam however unchanged In 
working out the technique best suited to his own 
laboratory and m mterpretmg his results the 
reader could not do better than follow the advice 
contamed m Dr Coward s book 

Like every piece of pioneering work the 
book 18 not faultless but its merits heavJy out 
weigh its few shortoonungs In fact it is so good 
that it will doubtless become a standard book of 
reference 

Owing possibly to the method of presentation 
the book contains a certam amount of repetition 
which a specialist noight feel mclmed to delete 
but which will be welcomed by the reader ap 
proachmg the subject for the first time Some 
prunmg should howevcff be possible without 
lom to the latter for example it is scarcely 
necessary to give on pages 27 126 and agam on 
page 134 the ^tailed composition of the same salt 
mixture 

The statistical part of the book is so lumd and 
IS likely to be used as a modal by so many readers 
that it IS a pity that the authev has not mentioned 
the refinements mtroduced by Student dnoe 
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1908 “Student” showed that the linuta of accuracy example, Peters on page 67, and Phillips (1934) 
calculated by the older formuUe (which are those on page 143. 

used by Dr. Coward) are always somewhat too Dr Coward writes so clearly and hM succeeded 
optimistic , the more so the smaller the number so well in givmg a presentation of ‘statistics with- 
of animals used. In the case of an estimation of out tears’ that the few passages of her book which 
vitamin Bi, with only five or six animals per are less clear may be pointed out in the hope that 
group, Dr. Coward’s formulae would lead to a con- she will find it possible to revise them for the next 
siderable over-estimate of the standard of accuracy edition Thus on page 16 the paragraph on the 
The correct result can be found by entering the potency of cod hver oil m different solvents will 
(-table (Fisher, “Statistical Methods for Research puzzle the reader who may not yet realize that 
Workers”, fifth edition, 1934, p 168) in place of the differences he withm the linuts of biological 
the table quoted by Dr. Coward on page 1.50 of accuracy The paragraph begmnmg at the bottom 
the book under review of page 46 may also present difSculties The 

Of serious errors there are few, and only two author has set herself too hard a task in attempting 
are likely to mislead the reader . on page 166, to explain Gaddum’s statistical procedure to the 
the three square-root signs should be deleted, and non-mathematical reader in the bnef compass of 
on page 162, a in the text, the figure and the title pages 177-179 The first part of section E on 
to the figure should in each case read c By an correlation coofScients (page 202) has also suffered 
obvious slip the word “ingestation” is consistently from the need of eompression 
used for “gestation” on page 9 et aeq On page 21 Those few errors of a first edition can easily be 
in the equation of the straight Ime the second y corrected They do not affect the fundamentally 
should be V On page 29, Ime 20, “uncertain” should sound structure of the work 
read "certain”; page 37, Ime 14, “cod liver oil” The book is emmently readable and should prove 
should read “test substance” , page 48, line 17, extremely popular One fimshes its pages impressed 
“603” should read “606” ; page 148, hno 24 and grateful, and one wishes that it were possible 
would be clearer if the second “of” were replaced for the centres distnbutmg the mtemational 
by “in” ; and on page 167, p* of the fifth equation vitamin standards to send to each new recipient 
should be p 4 and ji* of the sixth equation should a copy of this “Highway Code for Vitamin 
be m In a few oases authors’ names are given Workers” S K Kow, 

in the text, but not m the bibliography, tor P Whitb 


Iraquian Hydrology 

The Regime of the Rivers Euphrates and Tigris : home of the Sumenans, the race to which is crated 
a General Hydraulic Survey of them Basins, the oldest form of connected script, the cuneiform, 
moluding the River Karun, havmg particular There is a special interest, then, attaching to a 
reference to their Lower Reaches within Iraq, with volume which sets out to put on record, for the 
Information for the Use of Irrigation Engineers, first time in systematic form, observations of the 
etc By M. G. lonides. Pp. vu + 278 -H plate hydraulic characteristics of ihese two nvers, and 
(London : B. and F. N. Spon, Ltd , New York . Mr lonides is to be complimented on the pains- 
Chemioal Publishing Co., 1937 ) 32s. taking care with which he has assembled his 

material and collated his data He acknowledges 
A MONG the great rivers of the world, the in the preface that his readings cover a oom- 
Euphrates and the Tigris stand out with paratively short space of time and that a long 
peouliu prominence, not that they are of un- term of records is very desirable This is un- 
rivalled l^h— there are at least a score of rivers doubtedly true, smoe the characteristics of most 
of greater or equal magnit ude and mileage— but nvera cannot be accurately and fuUy delineated 
because they are intimately associaled with the from short-period observations, but still a be- 
In&noy of the human race. The earliest written jpnning has to be made, and though for engineers 
woOTds of humanity are linked with Mesopotamia, the present study must be considered as provisional 
now absorbed in the country of Iraq, and fr<Mn the and likely to be outdated, yet the information it 
begfaujing of history the Euphrates was “the great contains wUl always have permanent value as a 
rivwt” (Genesis xv, 18). The closely adjacent basins contribution to the fuller knowledge of the future, 
of the Euphrates and the Tigris were, in fact, the Mr lonides expresses his indebtedness for advice 
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and assistanoe to Mr W Allard 'who was dirootor 
of the Irrigation Department of Iraq from 1928 
until 1933 and attributes to him the existence of 
records m a statistical form amenable to analysis 
Mr Allard is now serving the Ministry of Health 
m Great Bntam and has been lent to the In 
land Water Survey which at the present time 
seems to be scarcely so far advanced as that of 
Iraq 

The dramago system of the Euphrates and 
Tigris IS bounded on the northern and eastern sides 
by ranges of mountains which form a consecutive 
senes of catchment areas -with outlets facing 
south to south west The south western side of 
the basm hes on the edge of the Syrian desert and 
slopes gently mwards towards the Persian Gulf 
It IS to be noted that there is a pronounced 
difference m the physical conformation of the 
courses of the two nvers The catchment area of 
the Euphrates is fairly compact and below its 
confluence with the lUiabur the nver traverses 
and and desert country for more than 700 miles 
without reoeivmg any influents except insigniflcant 
storm water dramage The catchment area of the 
Tigris on the other hand is feather like and the 
river receives numerous tnbutanes exclusively 
however along its eastern bank Although the 
basm hes withm four countnes Turkey Syna 
Iran (Persia) and Iraq it is to the last named 
which mcludes the temtory formerly kno'wn as 
Mesopotamia that the nver discharge is of chief 
value amd mdeed of vital importance 

The cultivated area of Iraq comprises two 
zones the rainfall zone and the irrigation zone 
In the latter there are about 61 000 square kilo 
metres (20 400 square miles) capable of cultiva 
tion of which 40 490 square kilometres (16 200 
square miles) are actually cultivated while the 
nver supply is probably sufiScient to irrigate 
annually about 30 000 square kilometres (12 000 
square miles) 

The foregomg facts are of mterest but they are 
merely introductory to the mam theme of the 
volume Chapter u desenbes processes of observa 
tion and presentation of data by methods more or 
less generally m vogue The gauges employed are 
of two types one a post marked with a graduated 
scale and the other a set of masonry or concrete 
steps to which scales are affixed The question of 
the datum is as yet a httle mdetominate There 
is the GTS at Great Tngonometnoal Survey 
datum but m out of the way places where precise 
levelling has not yet been done an arbitrary 
datum IS adopted Most of the gauges are read 
onoe a day a few more frequently and a few once 
a week ^apter m deals 'with the climate which 
on the whole is sub tropical and and Nowhere 
m the basm is the rainfaU hea'vy while on the 


plam it IS very scanty Temperatures on the 
plams range from a cool vnnter to a 'very hot 
summer Frosts m wmter are fairly common 
July and August are the hottest months 'with a 
moan daily temperature of about 95° F (between 
111° F and 79° F ) Records of ramfall except at 
Basrah and Bagdad do not cover a penod of 
more than a dozen years and (up to 1934) 3neld 
local averages varying from 49 mm to 607 mm 
(2 m to 24 m ) 

Four subsequent chapters constitute a senes of 
detail studies dividmg each nver mto two sec 
tions the Euphrates from its source to the 
Hmdiyah Barrage and thence to the Shatt El 
Arab or combmed stream and the Tigris from 
its source to Bagdad and thence to the Persian 
Gulf Thereafter follows an exanunation of three 
features of river hydrology nver bed instabihty 
and silt forecasting and floods The under 
lymg pnnciples of river bed instability are dis 
cussed and figures are given of general and cross 
sectional instabihty coefficients the latter of 
which reach a maximum at Bagdad and Kut of 
±11 metro (3 6 feet) Forecastmg is an uncertam 
function m the present state of knowledge and the 
need for trustworthy seasonal predictions of water 
Bupphes available for distnbution can only be met 
by more extended observations m the respective 
catchment areas The two nvers have their source 
on opposite sides of the same watershed but 
owing to the longer course of the Euphrates before 
reaohmg the plam danger region the Tigns flood 
peak tends to amve about a week earlier 

In the chapter on floods the author emphasizes 
the difficult nature of forecasts and affirms that 
ho has not hesitated to give estimates m which 
imponderable expenenoe (to 'wit local know 
ledge and hearsay) plays a large part He follows 
Hazen s method m computing per cent chances 
and his nomenclature and tabular statistics ure 
given on these hnes Notable ocourrenoes mclude 
the 1929 flood on the Euphrates estimated to be 
Hie highest for a penod of thirty six yean when 
the maximum discharge was 6 300 cubic metres 
per second (187 000 cusecs) and the 1936 discharge 
of the Tigris at Mosul estnnated at 7 000 cubic 
metres per second (247 000 ouseos) These may 
be compared with the Thames record flood of 
37 000 ouseoS m 1894 

There are a useful bibliography' a coloured map, 
and an mdex The book is well prmted and the 
diagrams seventy nine m number are clear 
Altogether the volume 'will be of undoubted 
service to gec^aphers hydrologiets and otho- 
geophysicists jne eminently to nver control 
and irrigation engmeere especially naturally to 
those engaged m the region oi Iraq 

Bbtssok OmrKinaHAsi 
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An Encyclopaedia of the Air 


The Air and Its Mysteries 
By C. M. Botley. Pp. xv+ 296 + 16 plates. (Lon- 
don ' G Bell and Sons, Ltd , 1938 ) 8s Qd net 

I P Miss Botley had reverted to the old custom 
of using sub-titles when she christened her 
substantial volume, recently published, she could 
have hit on none more appropriate than “Inquire 
Withm upon Everything connected with the 
Atmosphere”. Meteorologists are perhaps some- 
what prone to regard the earth’s mantle of gases 
as the ]omt provmce of their own and the aviation 
fraternities : this book comes as a salutary 
reminder of the important part played by the air 
in almost every ramiiioation of human activity. 
Here is matter that concerns physicians, physicists, 
psychologists, geographers, astronomers, seismo- 
logists, archaeologists, photographers, botanists, 
ornithologists, entomologists, chemists of both the 
organic and the inorganic vanety, radio workers, 
business men, shipmasters, with, of course, 
meteorologists and airmen, and, last but not 
least, lovers of the beautiful m Nature To each 
imd every one of these the author offers food 
for thought, supplemented in several oases by 
suggestions for mutual co-operation or original 
mvestigation. 

In so doing, the author displays a range of know- 
ledge that IS rare in these days of specialization 
So enoyclopsedic is the array of information set 
forth in her 290 pages of text that it may be 
doubted whether even the most omniscient reader 
of Natubb could go through Miss Botley’s book 
without adding something to his stock of 
wisdom. For he who understands the muscular 
structure of birds and bats, and who knows that 
the house-fly moves its wings more than 300 times 
in a second, may well have neglected to inform 
himself of the maximum possible size of raindrops, 
and of the fact that the earth’s atmosphere is at 
least 62S miles thick. 

The author has the gift of a pleasant, lucid 
style, conpled with no small literary grace, evidently 
resulting from wide and well-chosen readmg out- 
side, as well as inside, the realms of science On 
one point Mlw Botley gives a more accurate 
statement of the truth than Prof D. Brunt 
in his book "Weathw Science for Everybody” 
According to Hie latter authority, th«e are 
“zones of sUence” around the seat of any great 
ozploaion ; Mi«a Botl^ rightly tells us that 
this does not happen in the case of an extremdy 


violent explosion, such as the eruption of Krakatoa 
on August 26-28, 1883, when the detonations 
were heard at all distances up to about 3,000 
miles 

It would really need a corps of reviewers to deal 
adequately with the multitude of aenal subjects 
discussed m this volume So far as the meteoro- 
logical sections are concerned, there is not much 
to criticize An understatement appears on p. Ill, 
where it is imphed that the annual average of 
143 thunderstorms at Leon, Mexico, is not known 
to be equalled or exceeded elsewhere on earth. 
We have tho good authority of Dr C E P 
Brooks (“Climate”, Ernest Benn, 1929, p 126) 
for pomtmg out that Buitenzorg, Java, ordinarily 
suffers such storms on as many as 322 days 
m the year To redress the balance, p. 183 
of Miss Botloy’s book contains what must 
surely be an overstatement “On the eastern 
aide of Hudson Bay so cold are tho con- 

ditions that, m an area five tunes the size of 
England, there is not a single tree, only oreepmg 
willow” 

Attention has recently been directed to a 
strange lack of unammity m regard to the world’s 
recorded extremes of low temperature For the 
absolute surface minimum at Verkhoiansk (Siberia) 
MiHH Botley, followmg the Meteorological Glossary 
(M 0 226, u), gives — 93 0° F , on January 3, 1886 
In various authoritative works tho figure is cited 
ag _ 90° F Doubt exists also as to the date of 
the occurrence, February 1892 being adopted by 
some Soviet writers, who ought to know The 
absolute upper-air minimum, over Java, is said 
by Sir Napier Shaw to be — 136“ F MoAdie, 
however, puts it at — 133“ F , the Meteorological 
Glossary at — 131'6“F, and Miss Botley at 
- 131“ F. How, therefore, has all this promiacuity 
arisen ? 

The work under review is well worthy of the 
hi gh company with which it rubs shouldws m 
Bell’s Popular Science Books Mention should bo 
made of the fine series of photographic illustrations, 
outstanding among which are Plates II, X, XIII 
and XIV, representing respectively a sandstorm 
over the Pyramids, an example of ball-lightning, 
the ‘banner’ cloud on the Matterhorn, and a 
Fulmar petrel in process of ‘banking’. Incidentally, 
the position of Plate V (an infra-red photogra^ 
of the coasts of south-east England and north^ 
France taken from the air) is wrongly given in a 
reference on p. 202. B L. HAWXa. 
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Ekuu sur les fondements de la s^omitne Euclidienae 
Par Julian Malengreaii Pp 911 (Lausanne et 
Oendne Payot et Cio 1938 ) 8 francs 

M MALENQBEAU conceives the object of a 
• geometrical treatise to be that of mveeti 
gating the pomt aggregates of a space which has been 
generated by the help of appropnate postvilates In 
the present essay, he has set himself the task of 
generating the most elementary space which can be 
the object of Euclidean geometry, where Euclidean 
space 18 understood as that space which corresponds 
t) the conditions of our environment accordmg to 
such immediate venfioations as we possess The 
method whereby M Malengreau obtains this element 
ary Euclidecui spiace is based upon the generation of 
aggregates contaming an mdeflnite number of pomts 
from those contaming only a definite number Such 
a process necessitates the consideration of all those 
mtermediary aggregates which are of use m classifying 
the now pomts as they are obtamed But M Malen 
greau is careful to mtroduoe as few new definitions 
as possible although he mvents several new terms 
to apply to aggregates which are termed differently 
m classical geometry and m some oases uses the 
familiar terms m a different sense from that of classical 
geometry 

From the outset, his method differs radically from 
that of classical geometry the definitions postulates 
and theorems being mtroduced m logical order 
apeordmg to the mdispensability of the ideas which 
they define and explain and then only to the extent 
necessary to enable them to generate a new funda 
mental aggregate But M Makngreau pomts out 
that it is not possible to pass from an aggregate of 
lower to one of higher order until the extensions of 
the members of the former m order and magnitude 
have been determmed 

M Malengreau mamtams that the elementary 
space generated by his method is equal m expon 
mental value to the general Euclidean space of 
classical geometry and his treatment is original 
enough for one to anticijiate with mterest the general 
treatise on geometry which he is plannmg and to 
which this essay serves as an mtroduction 

Hydrophobic Colloids 

Symposium on the Dynamics of Hydrophobic Sub 
pensions and Emulsions held at Utrecht on the 5th 
and dth November 1937 under the auspices of the 
Colloidohemistry Section of the N^erlandsche 
ChemiBche Vereeniging Pp 181 (Amster 
dam D B Centen s Uitgevers Maatschappij, 1938 ) 
4 florins 

T his book forms a teetimomal to the work of the 
Dutch school on hydrophobic colloidal solutions 
It contains a number of papers on the electnoal 
double layer, mcludmg one of special importance by 
H C Hamaker, who discusses stability m terms of 
potential curves Ionic exchange is then discussed 
and the book ends with two papers on emulsionB 
It should be read by all wortcers on colloids, but with 
oertam reservations The best comment is provided 


by Prof Kruyt at the end of his mtroduction Ho 
says To-day colloid chemistry floats m water I 
All our results are confined to an ionising mter 
micellar liquid and I can scarcely think of any satis 
factory way of extending these discussions to 
non aqueous systems But why try T It must bo 
realized that colloidal solutions fall mto two mam 
classes First there are those the stability of which is 
due to an ionized surface layer, which may be formed 
by adsorption of ions as m hydrophobic sols or which 
may be due to the presence m the particles of lonizable 
groups The particle may be a polymer molecule or a 
micelle for example, proteins and soaps Secondly 
there is the rapidly grovriag class of substances which 
form stable solutions because they are soluble in the 
solvent and which are colloidal because of their 
large molecular weights for example rubber and the 
polymers generally There is no reason why this 
dualism should be more disturbing m two dimensional 
chemistry than m ordinary three dimensional chem 
istry It is not a bar to progress, but a clear mdioation 
of how far a particular line of attack can be followed 
profitably 

A 8 C L 

Discamate Influence in Human Life 
a Review of the Case for Spurit Intervention By 
Ernesto Bozzano Translated by Isabel Emerson 
(Library of the International Institute for Psychical 
Research, Vol 1 ) Pp xiv-f274 (London Inter 
national Institute for Psychical Research , John M 
Watkins n d ) Ss 6d 

I N this volume Signor Bozzano, one of the most 
prolific of Italian writers on psychical research 
sums up the conclusions to which he has been led 
m the course of many years of attention to this 
subject The book will be of some considerable 
mterest to spu’itualists smeo it attempts to deal m 
detail with the diificulty of combining m one so called 
explanation, phenomena where resort to a spintistio 
hypothesis is clearly unnecessary, and other mam 
festations where the influence of the discamate might 
to some mmds be considered obvious 

Signor Bozzano advances the view that it is not a 
situation where the choice is between what he calls 
animism and spiritualism but that it is one where 
the two are combmod and mterlinked to such an 
extent that it may be said that animism proves 
spiritualism The subliminal processes are, to Signor 
^zzano the senses of the spirit still mcamate, which 
are only later to emerge and function m the environ 
ment proper to them Thus instead of being an 
all sufficient explanation of psychic phenomena 
they con be regarded as pomters to the <mly true 
explanation, namely, the activity of spirits still 
moamate which, when released hrom the body at 
death, fhlfil their destmy m spuntual realms 

Although the theory will scarcely be considered by 
those to whom the existMioe of psychic phenomttia 
IS still m doubt, it will certainly be disoussed at 
length by psychical r e searchers goMrally, to whom 
this book, so well translated by Isabel Emerson, can 
therefore be oommended 
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The Pleistocene Anthropoid Apes of South Africa 

By Dr. R. Broom, F.R.S., Transvaal Museum, Pretoria, South Africa 


D ART’S diBcov^ in 1924 of the fossil ape of 
Taungs, whioh he named Aualraloptthecua 
africantu, opened a new chapter in the history of 
the origin of man The type skull, whioh unfortu- 
nately IS the only one known from that locality, 
is that of a five-year-old child, and though there 
seems little doubt that Dart was right m regarding 
it as an ape much nearer to man than either the 
chimpanzee or the gorilla, some European men of 
science still seem to believe that it is a variety of 
chimpanzee or a dwarf gorilla, m spite of the fact 
that the milk teeth are entirely different in 
structure from those of the living anthropoids, and 
closely similar to those of man 
In 1936 I discovered, at Sterkfontein, much of an 
adult skull whioh I described as Ausiraloptlhecus 
transvaaleneta It is clearly allied to the Taungs 
ape, but there are few points m which a comparison 
can be made between the two, and I provisionally 
placed it m the same genus In the last two years 
almost oontmuous exploration has been gomg on 
at Sterkfontem, and many interostmg further 
remains have been found, notices of some of which 
have been published in Nattob 
Until this year, nothing was known of the lower 
jaw except a beautifully preserved 3rd molar We 
still do not know much of the mandible, but we 
now have a well-preserved 2nd premolar, much 
of what I regard as a female canine, and the incisor 
portion of the jaw of a young male, oorrespondmg 
to a human boy of nine years, with the perfectly 
preserved crown of an unworn canine This canine 
18 unlike that of any ape at present known, but 
there seems httle doubt that it is rightly identified 
as that of the male A. tranwaaknais, from the 
resemblance it bears in a number of respects to 
the canine, which I regard as the lower canine of 
the female. Though httle more than the incisor 
portion of the symphysis is preserved, it shows 
the sockets of the incisors, and reveals the interest- 
ing fact that the lateral incisors are considerably 
than the central ones. The shape of the 
symphysis is so different from that of the Taungs 
ape that it seems advisable to place A tranavaal- 
ensu in a distinct genus, for whioh the name 
PleaianOtroptu is proposed. 

In June of this year a most important new 
discovery was made. A schoolboy, Qert Terblanohe, 
found in an outcrop <rf bone breccia near the top 
of a hill, a ootiple of miles from the Sterkfontein 
Wkvss, mucl^ of the skull and lower jaw of a new 
typ® of anUiropoid. Not realizing the value of 


the find, he damaged the specimen considerably 
m hammering it out of the rock The palate 
with one molar tooth he gave to Mr Barlow at 
Sterkfontem, from whom I obtained it Recognizing 
that some of the teeth had recently been broken 
off, and that there must be other parts of the skull 



Fig 1 

PA1.ATJU. VIEW «r 8KU1-1. OF ParanOiTopua robuatua 
Broom, about J natuhax size The teeth of the 
LEFT side have BEEN WFATHERED OFF, BUT ABE 
BKPIJlOEn IN WHAT MUST HAVE BEEN NHARt.Y THETB 
ORIOINAI. POSITION P\nT OF THE SOCKET OF LEFT 
»N* U PRESER' EO 

where the palate was found, 1 had to hunt up 
the schoolboy I went to his home two miles off 
and found that he was at school another two miles 
away, and his mother told me that he had four 
beautiful teeth with him I naturally went to the 
school, and found the boy with four of what are 
perhaps the most valuable teeth in the world m 
his trouser pocket He told me that there were 
more bits of the skull on the hillside. After school 
he took me to the place and I gathered every 
scrap I could find ; and when these were later 
examined and cleaned and joined up, I found I 
had not only the nearly perfect palate witb most 
of the teeth, but also prsotically the whole of the 
left side of the lower half of the skull and the nearly 
complete right lower jaw. The <Mily missfaig parts 
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of importance are the halves of two molars, the 
crown of the left let upper premolar and the crown 
of the right lower canine. Those I still hope to 
discover. As, however, we have impressions in the 
matrix of some of the missmg teeth and parts, 
we know nearly the complete dentition 

The skull is that of a large ape, larger than 
most male chimpanzees and nearly as large as 



Fig 2 

Sid* vikw op sxcli. op Paranthropus robuttwt 
Bboom. About ^ natubai. siz*. 

most female gorillas , but it differs very greatly 
from both the living African anthropoids. Much 
of the palate is preserved in perfect condition 
The whole of the left side of the sphenoid bone 
is also preserved ; while the zygomatic arch is 
nearly complete The glenoid cavity and the 
tympanic bone are in perfect preservation, and 
much of the mastoid region, and part of the occiput 
with a portion of the loft condyle 

The glenoid cavity and the relations to the 
tympanic bone are of exceptional interest. In the 
gorilla, the chimpanzee, the orang and the gibbon, 
the outer part of the tympanic is situated behind 
the posterior glenoid process In man, the tympanic 
is situated mainly below the glenoid process, and 
even at its outw part it forms the posterior non- 
artioular part of the glenoid cavity In the new 
fossil ape, the condition of the glmioid and tympanic 
18 almost exactly as in man, though the parts are 
very much larger. 

The occipital condyle is in practically the same 
plane as the external auditory meatus and thus 
farther forward than in the goriUa and the ohim> 
panzee ; which appears to indicate that the ape 
walked somewhat more erect than the living 
anthropoids. 

From the portion of the brain case preeerved, 
I estimate the volume of the teiin to have been 
about 600 0 . 0 . The face is remarkably flat and 
much shorter than in the gorilla. A cnrious bony 


ridge runs down from the inner border of the large 
infraorbital foramen 

The molar teeth, as will be seen from the 
illustrations, differ considerably in shape from those 
m PkMatUhropue transvaakrute, and the 2nd pre- 
molar is about half as large again as in the Sterk- 
fontein ape The upper canine had been lost 
before fossilization, but it must have been rela- 
tively remarkably small, and the incisms, of which 
we have much of the sockets preserved, were also 
relatively small. The palate is relatively short and 
broad, and owmg to the small size of the ineisors 
and canines the anterior part is narrowed, and the 
teeth are arranged more as m man than m any of 
the living anthropoids. The anterior two-thirds 
of the right mandible are satisfactorily preeerved. 
The symphyseal region has been broken off 
behind the canine before fossilization and slightly 
displaced. The incisors which are lost have been 
relatively very small, and the lateral ones are 
scarcely larger than the central. The canme crown 
is lost, but the impression of its outer side is 
preserved m the matrix. It is quite a small tooth, 
and remarkably human in shape. It is clearly very 
unlike the canme of PleaiarUhropua tranava^nsxs 
The premolars have rounded crowns without any 
high well-developed cusps as in the living anthro- 
poids, and are thus fairly similar to those of man, 
but about twice as large The 2nd premolar differs 
very markedlyfrom thatof Pksianihropus tranwaal- 
enstt, and we may thus confidently place the new 
skull in a new genus and species. 



Fig 3 

OorLusAi. vtsw or kolabs, with boots or fbb- 
tfOLABS, or BiOHT xandiblb or Paranthropua 
nbustua Bbook. 

The deposit in which the skull was found is the 
floor of an old cave the walls of which have prob- 
ably been weathered away thousands of years ago. 
We may therefore suspect that the deposit is very 
much older than that in the Sterkfontein oaves, 
and this is confirmed by the associated fauna. It 
contains a jaokal, a baboon, a horse and a hyvax, 
which are all of different species from those at 
Sterkfontein, and axe most probably 'all older. 
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OOOLUSAL VIKW or RIOHT MANDIBLE OI PoratU] TOpUt 
rcbuatut Broom J natural siak The portion 
0» THE JAW WITH CANINE AND INOIBOB SO IUCT8 WAS 

ortaored and is placed in what was PBOBABLI 

ITS ACTUAL RELATIONSHIP 

The skull may be referred to as the Kromdraai 
(pronounced Kromdry ) skull and may be given 
the name Paranihropm robuatus 
It seems probable that the Sterkfontem skull 
18 of Upper Pleistocene age the Kromdraai skull 
of Mid^e Pleistocene and the Taungs skull prob 
ably of Lower Pleistocene though of courso more 
work will have to be done before the geological 
ages of any of these skulls can be determmed with 
more than probability 



Fig S 

Th* auNom and thb axraBNAL auditory meatus 

(^) ▲ WAT.» (jB) Paranihropua 

a^)AlAM>K0RANAMALE | NATURAL 

Sin 


Clearly during the Pleistocene there hved m 
South Afoca a number of large bramed anthropoids 
which resemble man m the shape of their premolars 
and m havmg relatively small canmes and m 
havmg the glenoid region m at least some forms 
remarkably human m structure These Pleistocene 
apes are probably the modified descendants of 
forms that may have been widely distributed over 
Africa m Phocene times and it is probably from 
one of the Phocene members of the group that 
man arose 

Quite certainly the conditions m Pleistocene 
tunes m South Africa were not unlike those of 
to day The apes lived on the plains and among 
the rocky krantzes At Taungs most probably the 
apes hved m the oaves The associated animal 
remains seem to be the kitchen midden of 
Ausirahptthecus 

At Sterkfontem and Kromdraai the larger bones 
m the caves seem all to have been mtroduoed by 


( 



Fg 6 

Side view or skull or I iranthropiu robusUu 

Broom j natural s k Kkstorbd The parts 
in iine are kn wn 

carnivorous ammals and the small bones by owls 
Nearly every bone of tho larger animals has been 
broken m pieces No perfect hmb bone has been 
found and most teeth are detached from the jaws 
and many of the teeth have also been broken 
before fossilization 

We have now a fairly good knowledge of the 
faunas associated with the apes We know about 
a dozen fossil mammals from the Taungs oaves 
all extmet about thirty mammals from Sterk 
fontem nearly all extmet and wo know about a 
dozen from Kromdraai aU extinct except one--— 
the hving poruupms 
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Social and International Relations of Science 


T he growing feeling among soientifio workers 
that they have a definite part to play in the 
promotion of social well-being and m mtemational 
affairs found expression in a discussion in Natubb 
of April 23. The outcome was a suggestion 
that the British Association should take up the 
matter, and the Council of the Association put 
forward a proposal for the establishment of a new 
Division for the Social and International Relations 
of Science The proposal was agreed to by a 
meeting at Cambridge of the General Committee 
on August 17 We print below the memorandum 
prepared for the General Committee 


At the present time a strong feelmg exists that 
the social relations of science demand close and 
objective study. The question has been dealt with 
recently in the Press and elsewhere At an m- 
fonnal meeting of persons specially interested, it 
was stated that there is nothing m the constitution 
of the British Association to prevent the establish- 
ment of machinery within that organization for 
the purpose desired A resolution was thereupon 
addressed from this meetmg to the Coimcil of the 
Association, invitmg the Association to establish 
a special department which uould consider the 
social and mtemational relations of science, by 
means of inquiry, publication, and the holdmg of 
meetmgs not necessarily confined to the annual 
meetings of the Association 

International relations were specified in this 
resolution primarily because of the deep interest 
of the American Association for the Advancement 
of Science in the subject Discussion is expected 
to take place between officers of the two Associa- 
tions, during the present summer, on the best 
means for international co-operation 
The Council supported the proposal to establish 
an organization for those purposes within the 
Association. They appointed a Committee to 
formulate a scheme for the working of such an 
organization, to be presented to the General 
Committee at the Cambridge Meeting It is 
thought that the organization should work on 
lines in some respects different from those of a 
Section, and should not bear that title The term 
‘Division’ is therefore recommended. 

The pnipose of the Division would bo to ftirther 
the objective study of the social relations of 
Soienoe. The problems with which it would deal 
would be concerned with the effects of advances 
in soienoe on the well-being of the oommunity. 


and, reciprocally, the effects of social conditions 
upon advances m science 

The Division would be worked by a Committee, 
nominated annually by the Council and appointed 
by the General Committee The Council should 
have power to appoint additional members of the 
Committee during the year 

The Committee should embody the existing 
British Science Guild Committee of the Associa- 
tion, inasmuch as the Norman Lookyer, Alexander 
Pedler, and Radford Mather Lectures, now ad- 
ministered by that Committee, would appropriately 
come withm the purview of the Division 

The President of the Association and the 
General Officers should be ex-officto members of 
the Committee A chairman of the Committee 
should be appointed for a fixed period of office 
A fixed proportion of the ordinary members of 
the Committee should retire annually (as m the 
case of the Council) and should not be eligible for 
immediate re-election 

The functions of the Committee would be 

(а) To arrange meetings of the Division both 
at the tune and place of the Annual Meetings of 
the Association, and elsewhere at other tunes, as 
invited or otherwise arranged ; to appomt speakers 
and to accept or reject communications offered to 
the Division * 

(б) To furnish material for the information of 
the public 

(c) To co-ordinate work dealing with the social 
relations of soienoe, both at home and abroad. 

(d) To be prepared to act in a consultative 
capacity and to supply information, and to that 
end to establish relations with organizations and 
persons engaged in practical administration, 

(For the furtherance of the above objects, the 
Committee, immediately upon the establishment 
of the Division, should issue an announcement 
thereof, together with a reasoned statement of its 
aims, to institutions and other organizations and 
mdividnals known or likely to be interested in its 
work ) 

(e) To set up sub-oonunittees for executive 
purposes, or for research, inquiry, or oo-ordmation. 
If any such sub-oonunittee should require a grant 
of money for its work, the Committee should be 
empowered to apply for such grant to the General 
Committee or the Council in aooordanee with the 
usual prooedure relating to research committees. 

(/) To maintain close relations with the 
Se^ns of the Assodation and. their Organjdog 
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Ommlttees In partioular, there may be imagined 
Bubjeots which two or more Sections might be 
disposed to recommend to the Division for dis- 
cussion, in heu of arranging joint meetings of the 
Seotions. The Committee of the Division, on its 
part, should be enabled to invite the advice of the 
sectional organizations on all appropriate questions 
The Organizing Sectional Committees should be kept 
regularly informed of the activities of the Division 


The Committee should meet regularly through- 
out the year, at mtervals determined by itself, and 
m particular it should hold a meeting at or near 
the time of the jomt meetings of Organizing 
Sectional Committees in January, m order to assure 
the relations with the Seotions referred to above. 

The Committee should report to the Council as 
and when necessary, and annually through the 
Council to the General Committee. 


Logic and Probability in Physics* 
By Dr. C. G. Darwin, F.R.S. 


I N choosing a theme for my address I was in 
some difficulty The mam subjects of present 
mterest in physios, the nucleus of the atom, cosmic 
rays, and the phenomena at deep temperatures, 
are being dealt with m the discussions of our 
Section, so that they would be excluded even 
apart from the fact that I cannot speak on thorn 
with authority It would have been possible for 
me to choose a narrower subject, but I could not 
foel that this would have possessed the general 
mterest that such an occasion demands, and so 
with some trepidation I am venturmg on an even 
wider theme and am going to touch on the philo- 
sophy of our subject This is a dangerous thmg 
to do for one who has never made more than the 
most superficial study of pure philosophy, but 
still I do not apologize for it, because it appears to 
me that recent scientific history has revealed a 
deep schism between the professional philosophers 
and the scientists, and this schism is worthy of 
examination 

General philosophy claims to be the critical 
subject which lays down for all of us what we 
may be allowed to think, and yet it has playod no 
part whatever in the great revolutions of human 
thought of the present century— those connected 
with relativity and the quantum theory It 
might have been exjieoted that the scientists 
would have been constantly consulting the 
philosophers as to the legitimacy of their various 
speculations, but nothing of the kind has happened 
^oe no one can dispense with some sort of meta- 
physio, each scientist has made one for himself, 
and no doubt they contain mady* crudities, but 
lb would seem that a deep interest in metaphyme 
is a disadvantage rather than an advanta^ to the 
{hysioist— least I have the impression that 
^ws© of my firiends who are most inclined to 


speculate on the ultimate thmgs appear to be 
the ones whose scientific work is most hampered 
by doing so Now I propose to risk a similar 
mdiscretion I want to embody m it the practical 
philosophy of a physicist, and I do not moan it 
as an attack on tho pure philosophers, who are 
very reasonable people, only chargeable with the 
minor offence of not having made me want to 
read their books ' 

I had better bogm by stating shortly the ideas 
I intend to discuss. There is a notable contrast 
between the way we thmk about things and the 
way we thmk we ought to think about them We 
have set up as an ideal form of reasoning the 
formal logic which has held the field since the 
days of Aristotle We rarely conform to this 
ideal, but instead we usually make use of argu- 
ments having no accurate axiomatic basis, which 
compel belief because of some large accumulation 
of favourable evidence I intend to develop the 
idea that the old logic was devised for a world 
that was thought to have hard nutlmes, and that, 
now that tho new meohamos has shown that the 
outlines are not hard, the method of reasoning 
must be changed. The key to the modifioation 
has already long been m our hands m the prmoiple 
of probability, but whereas m the past constant 
attempts were made to fit this into the old system, 
tho new mechamca suggests the possibility of a 
different synthesis Though I hope this subject 
will be found mteresting m itself, I would not 
have ventured to bring it forward if I had not 
also a very praotioal purpose in doing so, and that 
18 to urge that our mathematical education both 
at school and university has been gravely defidmt 
m that it has put all the emphasis on matters 
susceptible of rigorous proof, while it has very 
oomi^etely neglected the equally important sub* 
jecU of statistics and probability. I shall enter 
into these matters at the end vl my addreee. 
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If we examine Tarious examples of theories and 
why we believe in them, we oonolude that an 
axiomatic basiB, of the l^d demanded for the 
operations of formal logic, is too narrow for the 
understanding of the physical world Something 
wider is needed. Now for more than a century 
there has been growing up the recognition that 
probability plays a part in much reasoning, and 
that there must exist a wider system of It^c 
which has probability as one of its features. 
Attempts have been made, and are still being 
made, to bring probability back mto the narrow 
fold of the old logic It appears to mo that these 
attempts are hopeless, but before approaching 
the question directly I want to develop an analogy 
which seems to me important Like everyone 
else I feel the compelling power of the old logic, 
and I cannot feel how when we try to go beyond 
it we can get the same compulsive force. But on 
the other hand, I know of a case where our thoughts 
are driven in one direction by a force which seems 
to have the same psychological compulsion as 
does formal logic, and yet where the result is 
undoubtedly wrong 

To anyone who has thought at all seriously 
about the world, or at any rate to anyone who 
has made an elementary study of mechanics, I 
suppose there is nothing more absolute than the 
law of causality By this I mean that the future 
is completely contained m the pr^ent Passing 
over obvious examples where this is true, like the 
path of a projectile or the orbit of a planet, we 
may take an extreme case where we might expect 
our faith in the pnnciple would be most severely 
tried. Take the typical case of chanciness, the 
tossing of a coin We know that in a general 
way there is an even chance of heads or tails, 
oven though we sometimes hear of gifted indi- 
viduals with muscles so delicately adjusted that 
they can control the event. But in the ordinary 
way the tossing of a coin is complicated by being 
produced by a living organism, so let us simplify 
the problem by designing a catapult of some kind 
to project it. Which of us does not believe the 
coin would fall the same way every time if such 
a mechanism could be made with really complete 
precision 1 When the machine fails to make it 
do so, we say it is because there may have been 
a spe^ of dirt m the lubricant or something like 
that. In other words, we do not feel that the fall 
of the cmn is determined by chance, but we regard 
the uncertainty we obswve as due to our ign<wanoe 
of all the detailed causes. Ignwwce is a con- 
fession of incompetence, and so we regard the 
existence of chance as a blemish in our otherwise 
admirable characters. This feeling goes very deep, 
sinoe we an prevented by it firom having the 
complete control of our surroundings that we 


somehow think should be our due. We start 
prejudiced against probability and in favour 
of causality. 

So much for what we feel about causality , and 
about thirty years ago this feeling would have 
been regarded as a piece of mescapable reasoning, 
with the same kind of compelling power as a 
logical syllogism We still have the feeling, but 
now we know it is wrong, and what is mow, we 
know that it is wrong for a reason we never 
thought of. To understand this oversight wo 
must review the recent history of atomic theory. 

[There follows a review of the history of the 
quantum theory with special reference to the way 
in which it disposes of the difficulty of causality ] 

The history of the quantum theory serves as 
an analogy to the deeper question of what is 
wrong with the old logical processes. Just as we 
used to feel the all-pervading compulsive force of 
causality, so we feel the all-pervading force of 
pure logic. Just as we felt that classical mechanics 
provided no room for anything beyond itself, so 
we feel that the old logic is the only admissible 
kind of reasoning We knew that certain things 
led to the Old Quantum Theory and obstinately 
refused to 6t mto mechanics, and we know that 
the principle of jirobability can cover many things 
outside the old logic. Many men tried to force 
the quantum into the classical system, and many 
are still trying to bring probability within the 
fold of the old logic I do not believe it can be 
done. This is not the occasion, nor have I the 
capacity, for a deep argument on the place of 
probabihty in logic, but one of the most convincing 
ways of seeing it may bo found in the considerstion 
of another branch of physical theory, the kinetio 
theory of gases. 

The greatest contribution to the subject was 
that of Gibbs, who recognised that there had to 
be a big assumption somewhere and made it quite 
frankly and without attempt at justification. The 
works of Gibbs are not easy reading , in both his 
great works he attends to every detail with a 
particularity that is really rather tedious, whereas 
his basic ideas are thrown at the reader almost 
without explanation. The idea of a canonical 
ensemble is a really beautifhl idea (mce you 
understand it, but where does it come from t An 
msemUe is an idea which will be unfamiliar to 
many, so I had better explain it. We want to 
know something about the behaviour of a corn- 
plioatod system oomposed of a great many parts ; 
say we want to know the pressure of the gas in 
some veesd. Gibbs oonsiders a very large nom* 
ber of possible states of motion the set of 
molecules, which have some ohscacter in common 
such as their total energy, but whiidi are otiMV* 
wise unrelated. Though each speohnto ef the 
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motions is quite indepeadent of all the others, he 
looks at them all together ; this explains the 
W(»d tnatmble — I do not know why he had to 
take a French word— and makes the assumption 
that the pressure of the gas is correctly given by 
the average of all the specimens. The actual gas 
in the vessel at any instant is one of the specimens , 
in its motion it passes mto configurations corre- 
sponding to others, but only after a fantastically 
long time would it go through even a perceptible 
fraction of the whole ensemble. Gibbs is assuming 
that the behavioiu* of the actual gas will be 
determined by the average of the uncountable 
millions of specimens in the ensemble. 

'^th the old mechamcs all this involved ideas 
which for many readers were distinctly hard to 
accept. The principle of probability, embodied 
m the averaging over the ensemble, was frankly 
laid on top of the logical principles of Newtonian 
mechanics, and to anyone believing that prob- 
ability would ultimately be brought down to the 
old logic the association was most repellent But 
we can now see that Gibbs was a prophet far 
ahead of his time — and mdeed, to be frank, far 
ahead of his own knowledge — for the new 
mechanics accommodates the ensemble very much 
more easily than did the old The new mechamcs 
has shown us that it is impossible to know how 
the individual molecules are moving, because 
when one undertakes an experiment to see, ihat 
experiment automatically alters the condition of 
the gas and so fails to tell what was wanted, 
the state of the molecules without the ex 
periment. 

In the old days one used to feel that the validity 
of Gibbs’s idea would be spoilt by some skilful 
experimenter who would really observe the 
motions of the individual molecules and would 
therefore rule out the legitimacy of averaging over 
the toAoZe ensemble, but we now know that there 
18 no danger of this. The real gas in the vessel is 
not merely one specimen of the ensemble, un- 
recognizable only because of our clumsmess , it 
18 itself the whole of the ensemble. We used to 
think of the gas as either in the state A, or in the 
state B, or in C, but acoording to the new physics 
we have to think of it as in oil the states A and B 
O, The distinction is typical of the change 
we must make in our habits of thought, and most 
of us resist this change strongly, for we find we 
can soaroely help asking : ‘But wUoh state was it 
***lly in !’ As I have said, we used to be awhamed 
of ignorance, but we must now realize that thie 
4lo<»nnoe is one of the thin g s that makes the 
world possible. The principle of probability, 
which vsed iio be looedly supwposed on the old 
loglosl prinol^, hi now with the new mechamcs 
fcfly with it in a higher synthesis. 


Before leaving Gibbs I would like to refer to 
one thing m his book, where I t hink he has not 
even yet come into his own He considers various 
typos of ensemble of moreasing generality. In the 
micro-canonical the members all have the same 
energy Now we never know the exact energy of 
the gas m a vessel, so that a better idea is the 
wider one of a gas at a given temperature which 
therefore has a oertam range of admissible energies. 
This 18 represented by Gibbs’s canonical ensemble, 
and it is the mam one that he uses In both these 
the number of atoms in the ensemble is constant 
But m the last chapter of his book Gibbs introduces 
a still wider ensemble Ho oaUs the ones with a 
constant number of atoms petite enaembea, which 
I shall translate as petty ensembles, and regards 
them as parts of a grand ensemble m which the 
total number of atoms is not fixed. He uses the 
idea to some extent m connexion with senu- 
permeable membranes, but on the whole does not 
get far with it 

As in much of Gibbs’s work, it is the idea 
itself, rather than what he does with it, that 
is important This idea of the grand ensemble 
IS not yet moorporated m the new physics. In 
the quantum theory we take a number of electrons 
and nuclei, and, allowing for their interactions, 
we construct somethmg that is practically the 
canomcal ensemble But we take fixed numbers 
of them — ^thiB is partly reflected m the technical 
process of using normalized wave-functions Now 
m an experiment dealing with a large number of 
particles wo are never really sure exactly how many 
there are, and to assume this number is much 
like assuming a constant energy for them If the 
canonical ensemble is a better idea than the mioro- 
canonical, then the grand ensemble is superior to 
the iietty ensemble In the new meohanios 
nobody has yet succeeded in making anything of 
it, or has mcide any proposal how to do so, but I 
will venture the forecast that when some of our 
present difficulties m the quantum theory are 
deared up, it will be found that we shall be using 
the grand ensemble with its mdefinite number 
of atoms 

Reverting to my main theme, what is the mond 
of all this ? It is that the new physios has definitely 
shown that Nature has no sharp edges, and if there 
is a slight fuzzmess inherent m absolutely all tJhe 
facts of the world, then we must be wrong if we 
attempt to draw a picture m hard outline. In 
the old days it looked as if the world had hard 
outlines, and the old logic was the appropriate 
maohinary for its discussion Things went wrong 
when it was found neoessaxy to call in the help of 
the principle of probability ; this appeared first 
as an alien, but there was hope in the old day* 
that the alien might be natufriized. It ha* 
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resisted the process and we now recognize that it 
cannot be assimilated, because it provides the 
necessary step to a wider reason, that of the new 
fiizzy world of the quantum theory, a world which 
is not contamed in the old. How far it will be 
possible to make a full synthesis of the new and 
the old I do not know, but I like to think there is 
something m my analogy from the history of the 
quantum theory, and to suppose that we are still 
in the condition corresponding to the Old Quantum 
Theory, and that some day a real synthesis 
will be made like that of the New Quantum 
Theory, so that there will be only one thing 
in the world that has not indefinite outlines, 
and that will be a new reformed principle of 
reasoning 

There may be a feelmg among some that the 
very general suggestions I have been makmg are 
open to every sort of criticism Perhaps they are 
right ; as I have said, it is part of my doctrine 
that the details of a physicist’s philosophy do not 
matter much But whether it is wrong or right, 
my next point is one on which I do very much 
hope that there may be a consensus of agreement 
This is that the subject of probability ought to 
play an enormously greater part in our mathe- 
matical-physical education I do not merely 
mean that everyone should attend a course on 
the subject at the umversity, but that it should 
be made to permeate the whole of the mathematical 
and scientific teachmg not only at the umversity 
but also at school To the best of my recollection, 
in my own education I first met the subject of 
probability at about thirteen years of age m 
connexion with the problems of drawmg black 
and white balls out of bags, and my next 
encounter was not until the age of twenty-three, 
when I read a book — think it was on the advice 
of Rutherford — on the kinetic theory of gases 
Things are better now, but mathematicians are 
still BO interested in the study of rigorous proof, 
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that all the emphasis goes against the study 
of probability. 

This is not the place to describe a revised scheme 
of education 1 would only say that it is not special 
new courses that are needed, but rather a change 
in the spirit of our old courses. When a boy learns 
about the weighmg machme, emphasize its sensi- 
tivity, and consider the length of time that must 
be taken for the weighing. When he has a problem 
on projectiles, make him consider the zone of 
danger and not merely the point of fall At a 
rather higher level, but still I should hope at 
school, introduce the idea of a distribution law ; 
for example, m doing central orbits work out 
Rutherford’s law of scattering Calculate the 
fluctuations of density of a gas, or the groupmgs 
m time of the scintillations of a-particles. All 
these things ought to be examples of a familiar 
tram of thought, and not merely a highly special- 
ized side-branch of mathematics first met at the 
university. It is the mcorporation of probabihty 
m the other subjects on which I want to insist, 
but there will of course remain some higher 
aspects — thmgs like least squares or significance 
testa — ^which are still to be treated in separate 
university courses Even these I should hope 
would come to be recognized as subjects of central 
mterest and not, as they are at present, relegated 
to a remote comer of specialized study. 

If these reforms are carried out. I shall hope that 
generations will grow up which have a facility 
that few of us at present possess m thinking about 
the world in the way which the quantum theory 
has shown to be the true one The inaccuracies 
and uncertainties of the world will be recognized 
as one of its essential features. Inaccuracy in the 
world will not be associated with inaccuracy of 
thought, and the result will be not only a more 
sensible view about the things of ordinary life, 
but ultimately, as 1 hope, a fhller and better 
understandmg of the basis of natural philosophy. 


Obituary Notices 


Sir John Snell, G.B.E. 

B y the death of Sir John Francis Cleverton Snell, 
the electrical profession has lost an inspiring 
leader, and all who knew him mourn the loss of a 
great-hearted and muoh-lovect friend. 

The son of Commander Snell, he was bom m 1869, 
at Baltash, Cornwall, the county which produced 
Trevethiok, Humphry Davy and other pioneers. 
Being unable to enter the Navy throtqdi defective 
eyesight, he decided to adopt an engmeeriug career. 
He became a student of King’s College, London (of 
whiob, in later years, he was elected a fellow), mid 


after gaming valuable expenenoe with Woodhouse 
and Rawson, and Crompton and Company (for wheun 
he laid a complete system of underground mains m 
Stookhohn), he beci^e chief assistant to the late 
General Webber, and m 1898 became resident engineer 
to the Vestry of St. Fancras. From 1896 until 1906 
he was borough eleotnoal and tramwaja engineer of 
Sunderland, where he designed a new, and the mam, 
power station and a complete system of electrical 
tramways. 

In addition, Snell found time to publish in 1906 a 
woric on the “Distrihutian of Electrical Energy”, 
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bo be followed later by a oomplesoentary work on 
“Power House Design’’, which for many years were 
regarded as standard worics. 

All this time, Snell’s vinle bram envisaged a 
much wider sphere of activity, and as his advice on 
technical problems was sought with moreasing fre- 
quency he took the plunge and established himself 
as a consultant in Westminster. His practice rapidly 
increased, and also his reputation as an expert 
witness, and as an authority on the rating of electricity 
undertakings. In 1910, he amalgamated his practice 
with that of Messrs. Preeoe and Cardew, the new firm 
being known as Preeoe, Oardew and Snell. 

Perhaps Snell’s outstandmg achievement m these 
years was m connexion with the acquisition by the 
State of the telephone service He was the principal 
teohmcal witness for the Crown in the arbitration 
prooeedmgs, and was m the witness-box for thirteen 
days. His case was prepared with that meticulous 
care and aocuraoy which distinguished him through- 
out hiB career, and as a result, he was largely instru- 
mental m saving the coimtry more than £9,000,000 
Snell received the honour of knightliood m 1914, 
and later, as a reward for further public services, he 
was created a O.B.E. in 1925. He was retamod us 
eleotnoal advisor to the Board of Trade on matters 
such as the regulations for the safety of the public 
Owing to the growing importance of electric supply 
as a public utility, the Government of the day passed 
the Electricity (Supply) Act, 1919, for the reorganiza- 
tion of the mdustry, and placed the control m the 
huids of an independent body of experts known as 
the Electricity Commission. Snell was persuaded to 
accept the oiflce of chairman (though at a consider- 
able finanoial loss to himself), a position which he 
adorned until his retirement m January last 

In 1926, Snell was chief technical adviser to the 
Weir Committee, the recommendations of which were 
embodied in the Eleotncity (Supply) Act, 1926, which 
provided for the re-organization and co-ordmation of 
electrical generation on national lines, under the 
direction of a new body, the Central Electricity 
Board, a function of which was to mterconnect by 
means of the ‘Grid’ the most efficient power stations 
and close down the smaller and less efficient plants 
The generatmg side of the mdustry being thus placed 
on a soundly organized basis, he turned his attention 
to the reorganization of the distribution side, en- 
visaging the reduction of more than six hundred 
separate undertakings, which bad grown up m some- 
what haphazard fashion, to a much smaller number, 
by means of amalgamation or acquisition on fair 
terms. Ha was a member of the McGowan Committee 
which reported its oonolusions to the Government m 
1986. The Government has aimounoed its intention 
of promoting legislation to this en^ 

The outstanding SMibievements of ’Snell’s career 
may ba summanzad as (1) his work for the country 
m oonnexkm with the acquisition of the telephones j 
(2) tiie reorganization of generation mto one orderly 
whols said the establishment of the ‘Grid’ ; (8) the 
'inifloation of the fre«ju«ioy throug^iout the country 
*0 a stendord of 50 cycles in place of vanoue 
freqneasies xwgiDg ftom 25 to 100 cyoles ; (4) the 


encouragomant of a standard of a o voltage of 
400/230 whioh, though not yet umversal, is making 
encouraging progress ; and (6) the encouragement to 
eleotnoal undertakers to talm long views — espeoially 
with reference to niral eleotridoation. 

Sir John Snell was president of the Institution of 
Eleotnoal Enguieers m 1914-15, and was awarded 
the Faraday Medal m March last, m reoogmtion of 
his distinguished services to electrical science ; vice- 
president of the Institution of Civil Engineers in 1926- 
31 and only ill-health prevented his accepting the 
presidency : past-president of the Inoorporated 
Municipal Eleotnoal Association m 1902-3 : past- 
president of the British Eleotnoal and Allied In- 
dustries Research Association m 1928-29 : president 
of Seotion Q (Engmeoring) of the British Asaooiation 
in 1926 (Oxford meeting) 

Though it Will be obvious that Snell’s opportunities 
for recreation were scanty, ho was keenly mterested 
m the petrological study of rooks, particularly those 
of Igneous and metamorphio origm In late years 
ha made a special study of the contact mmorals 
associated with the aureole of metamorphiam sur- 
rounding the Cornish gramtes. He was always a 
great bird lover, and m his younger days he us^ to 
tame various wild birds to come to the hand. 

The present writer, who enjoyed his friendship for 
more than forty years, and who for a decade was. 
in almost daily touch with him, would give the 
following impression of Sir John’s character. He had 
the judicial mind to a marked degree In his oonduot 
as chairman of conferences and mquiries, he was 
always dignified, always fair, and those to whom he 
had to anneiinco an mlverse decision never doubted 
his mtegrity and impartiality To all who came in 
contact with him, whatever their station m life, he 
showed a fine old-world courte.sy 

T P Wii,MsinjHST. 


Mr. E. M. Nelson 

By the death of Edward Milles Nelson on July 20, 
at the ripe age of eighty-seven years, a great micro- 
soopist has passed away Ho was the son of a doctor, 
and after a brief period of study at Corpus Ohristi 
College, Cambridge, ho entered the service of a 
telegraph company and was for a time engaged in 
laying submarme cables along the coast of South 
America, and between the Shetlands and the mam- 
land Evon at this period, he was never so happy 
as when testing the performance and optical quahties 
of a telescope, sextant or other optical instrument 
Nelson afterwards settled in London, and in 1876 
jomed the Quekett Miorosoopioal Club, of which he 
later became president for three successive years 
(1893-96). and contributed a number of papers to 
Its Journal. He now devoted himself more and more 
to work with tho ituorosoope, being much more 
mterested m the theory, construction and use of the 
optioal parts of the instrument than in the objects 
He had an acute controversy with Abbe 
respecting the proper conditions for obtaining the 
best performance of miorosoo^ objectives of high 
numerical aperture. Abbe m a in tai n ed that a tmoU 
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(pm>hoIe) stop m the substage oondeiuer was the 
proper combination, whereas Nelson held that a large 
aplanatio cone is essential, and this was afterwards 
proved to be correct His views on this subject were 
contributed in a paper to the Journal of the Quekett 
Mierorcopteal Club (4, Ser. 2, 116; 1890). 

Nelson was also a fellow of the Royal Miorosoopioal 
Society, to the Journal of which he communicated 
some two himdred papers and notes between 1881 
and 1914 He was likewise president of this Society 
for three years (1897-99). 

Possessed of very keen eyesight and unlimited 
patience, Nelson by his method of ‘cntioal illumina- 
tion’ demonstrated many structural details previously 
unknown in diatoms and other microscopic forms of 
life, and m 1882 exhibited at the Royal Micro- 
scopical Society. Nobort's 19th band resolved for the 
first time m England He also devoted much time to 
photomicrography with conspicuous success, and con- 
tributed the fine senes of photomicrographs which 


illustrate the 1891 edition of “Carpmter on the 
Miorosoope”, edited by D^linger. 

Nelson was also interested in the telescope, 
upon which ho had privately published a little book 
in 1893, and he aroused the mtereet of Ool. Gifford 
m this instrument, who, guided by Nelson, computed 
apochromatic telescope object glasses with very 
perfect corrections. The designing of mathematic^ 
scales and rules and the calculation of mathematical 
tables, with special reference to optics, were other 
subjects at wluch he worked. Nelson was also mter- 
est^ m ancient stone circles and made a considerable 
study of them, resulting m the pubhcation of a small 
book on the subject, “The Oult of the Circle Builders’’. 

In private life. Nelson was deeply religious and 
an admirer of classical culture m its proper sphere. 
He will be greatly missed by nuorosoopists, for he 
was always ready to place his unrivalled knowledge 
and technique at the disposal of all — and they were 
many — -who sought his help. R. T HawijgTT. 


N ews and V iews 


Sir Albert Seward, P.R.S. 

By the election of Sir Albert Seward as president 
of the British Association for the meetmg to be held 
m Dundee next year, botany agam assumes the 
presidential dignity after a comparatively short 
mterval, smee Prof F. 0 Bower was president of the 
Bristol meeting in 1930 Sir Albert’s work and 
infiuence have been, and still are, very widespread 
in scientific research and m guiding the destinies of 
science and academic administration. For thirty 
years (1906-36), he held the chair of botany at Cam- 
bridge, which, since his retirement, is being filled by 
one of his former students. Prof. F. T. Brooks. For 
some years before Sir Albert's election to the chair 
at Cambridge, he had been fellow and tutor at 
Emmanuel College, and for sixteen years. University 
lecturer in botany ; so his connexion with Cambridge 
has been a very long one. During 1916-36, he was 
Master of Downing College, and in 1934-26 Vice- 
Chancellor of the University. Thus has he been able 
to play a large part in academic administration at 
Cambridge for which his scientific attainments and 
personal qualities were admirably suited. He is a 
fluent speaker with an exception fund of sharp 
humour. Most of Sir Albert's scientific work has 
been associated with palseobotany, and his name is 
joined by botanists with those pioneers who were 
responsible for lifting botany fVom the stagnant con- 
dition in which it was in Great Bntam several 
decades ago, to the very live condition m which it 
finds itself to-day. 

Sib Albbbx’b palesobotanical work has proved of 
inestimable value to present-day concepts of plmit 
evolution and the distribution of plants in geologioal 
time. These researches have been published over a 
hmg period of years, and still oontmue. His more 
general woriu inohide the "Wealdeo Flora” and the 


“Jurassic Flora”, both in the British Museum 
Catalogue senes, and “Fossil Plants and Tests of 
Climate”. Students of botany and geology have for 
long been mdebted to him for his “Fossil Plants for 
Students of Botany and Geology” m four volumes, 
while hiB more recent book “Plant Life Through the 
Agee” 18 a pattern of ooncisenees and clarity of 
style. His particular scientific mtereet m recent 
years has been the study of plants m past geological 
ages with particular reference to their distribution 
over the world and the indications they give of 
climate m geological time. But he has always 
fostered the study of botany m all its aspects a^ 
not merely as regards his own special mtereet. In 
more general fields. Sir Albert’s influence has been 
even more profound. He was president of the Inter- 
national Botanical Congress held at Cambridge m 
1930 ; presidmit of the Geological Society of London 
m 1980, and president of Section K (Botany) of the 
British Association in 1903 and again m 1929. He 
has served on the Council of the British Association 
and was one of the local secretaries for the very 
successful Cambridge meeting of 1904. He was a 
vioe-preeident of the recent Cambridge meeting. 
Since 1984 he has been foreign secretary and a 
vioe-preeidmit of the Royal Society. During his 
academic career, and since his retirement, his 
work has reoeived well-merited recognition flrom 
many sources. He is honorary member of most 
national academies and societies and was awarded 
a Roj-al Medal of the Royal Society in 1996, 
the Wollaston Medal of the Qeologioal Society in 
1980 and the Darwin Medal of the Royal So^y 
m 1984. Hia influence and advice have not paased 
with his resignation, for he is now a tntttee of 
the British Museum and a mooiber of -Ute 
Advisory Council the Committee of the Privy 
Coiiheil for Scientific and Industrial' Besearofa.^ With 
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the Bntiah Association, he has visited Canada, 
Australia and South Africa, and is otherwise widely 
travelled. Sir Albert’s election to the presidency of 
the British Association will be welcomed by all men 
of science, especially botanists and geologists. 

Cambridge Meeting of the British Assocution 

The meeting of the British Association which has 
just closed will long be remembered by all who 
attended it. At the first meetmg of the General 
Committee, it was agreed to form a Division for Social 
and International Relations of Science (see p 380), 
which may well prove a vital stop in the histoiy of 
the Association Lord Rayleigh’s address was 
received with much enthusiasm, and a specially warm 
welcome was given to Sir J. J. Thomson, who moved 
a vote of thanks to the president for his address, and 
also to Dr. G. D Birkhoff, past president of tho 
American Association for the Advemoemont of 
Science, who, as spokesman of the delegation from 
his Association, expressed his desire to see active 
oo-operation between the British and American 
Associations m the cause of mtemational friendship 
The customary announcement at tho close of the 
inaugural meeting, made by Dr. 0. J. R. Howarth 
m the absence of the general treasurer, Lord Stamp, 
of the number of tickets issued for the meeting, 
showed that the attendance, 2,795, whilo not a 
record, was highly satisfactory The services of 
broadcasting were utilized to brmg the Association’s 
activities before a wider audience in Croat Britain 
and also m the United States. Prof Allan Ferguson 
broadcast an acooimt of the openuig meetmg through 
the B B.C., while on August 19, Lord Rayleigh and 
Sir Richard Gregory were ‘interviewed’ before tho 
microphone by Mr. Watson Davis, director of Science 
Service, and the ‘mterviow’ broadcast in America 

The settmg at Cambridge for the meeting was of 
course ideal, and the University and individual 
colleges showed their traditional hospitality. In 
addition to tho discussions and papers before the 
Several sections, members had an opportunity of 
inspecting an exhibition of old and historic scientific 
instruments, which appropriately moluded apparatus 
used by Sir J. J. Thomson and by Lord Rutherford, 
of seeing demonstrations and exhibits of gold films 
produced by Prof. C 8. Gibson and his collaborators, 
and other more ‘sectional’ exhibitions The officers 
of the Association who have been elected for 1939 
are as follows ; Prendent, Sir Albert Seward ; Qenertil 
Treamrer, Prof. P. G. H. Boswell ; General Secretaries, 
Prof. F. T. Brooks and Prof Allan Ferguson , New 
Members oj Council, B. W. Allan, Prof. F. E Fritsoh, 
Sir Richard Gregory, Prof, C. Spearman and Dr. 
C R. Fay. Future places of meeting of the Associ- 
ation will be Dundee (1939), Newoastle-on-Tyne 
(1940), Belfast (1941) emd Bummgham (1942). 

Impressions of Cambridge 

A ooKEAtnpoMnxMT writes : ‘‘Cambridge is the best 
of ®U places for the British Association to meet. 
There was an air of activity and exhilaration through- 
out the we^ aad the orgoniaation was carried out 


with extraordinary smoothness There were almost 
too many receptions, dinners and garden piarties ; 
perhaps one could wish for a little more time for 
those discussions behmd tho scenes which are the 
most valuable feature of these gatherings. The great 
novelty of the meetmg was, of course, tho formation 
of the Division for the Social and International 
Relations of Science It was astonishing and en- 
couragmg to find the project so enthusiastically 
received by the widest variety of scientific workers 
It has lit up many people’s imaginations, and given 
them a chance to devote themselves mtelligently to 
somethmg which offers a hmt of usefulness m an 
inoreosmgly lunatic world. Perhaps the shadow of 
tho world outside has never hung so raonakiingly over 
a scientific meetmg , many there felt that all they 
cared for mtollootually might have vanished before 
long. It was noticeable that tho most eager sup- 
porters of tho new Division were often those whoso 
own research happened to bo particularly ‘pure’. 
Those who oomplainod in private that the cobbler 
ought to stick to his last usually turned out to bo 
engaged on semi-applied researoh. It is, for example, 
interestmg that the more abstract kind of physicists 
tend to bo far more socially mterested than people 
busy with traditional ohenustry,” 

“Darwim’s was easily the most exciting presi- 
dential address, and a model which other sections 
might usefully study It hod the great advantage 
that the mteiligent layman could listen to it and not 
waste hiB time , and yot it also contained ideas enough 
to sot professional scientists and philosophers arguing 
for weeks Childe's and Southwell’s were also nice 
pieces of work, and Griffith Taylor’s highly enter- 
tammg For pure science, Blackett’s Saturday 
momuig talk on cosmic rays was unsurpassed. The 
trouble is, one wants to go to so many lectures that 
are taking place simultaneously But still, an 
energetic person could have heard something 
from Wells, Bohr, Darwin, Keynes, Blackett, 
Shaploy and Huxley — ^which is not such a bad bag 
for a week’s holiday ” 

Art at the British Association 

A couMCTiox of photograplis taken by members 
of tho soientiflo delegation from (9reat Bntam to tho 
Indian Science Congress Association's jubilee meetmg 
in January of this year was exhibited m the reception 
room of the British Asaoeiation at Cambridge. Some 
of the photographs were of scientific personalities, 
others of Indian scenes and inhabitants, whereas 
several gave beautiful impressioiiS of oertain well- 
known Indian buildings at night, Sood-lit and 
illuminated. A very pleasing innovation at this 
year's meetmg, too, was the exhibition of worics of 
art by members of the Association, which demon- 
strated very clearly that genius is not oonilned to 
a single avenue of interest. Many outstanding men 
of Bcienoe are known to be accomplished m ime or 
other of the arts, especially music, but this exhi- 
bition must have proved a pleasant surprise to mmy. 
Well over a hundred examples were exhibited, the 
chief among them being oil and water ooloiu paint- 
■n ga, though examples also of ware, metal-Work and 
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hand-printing and weaving were on view. The 
arrangement of the exhibition would have reflected 
credit on the Boyal Academy iteelf. All three 
members of the Bragg family have clearly found the 
pamter’s palette a valuable means of utihxing the 
little leisure at their command. Sir Wilbam Bragg, 
president of the Boyal Society, showed an attractive 
study of aloes, while landscapes were also exhibited 
by his son. Prof. W. L. Bragg, Cavendish professor 
of physios in the University of Cambridge, and by 
his daughter, Mrs. Carol 

Mxjob C. E. S. Pbuxifs, secretary of the Royal 
Institution, and Mrs Phillips, are known by many 
to bo artists of considerable taste. Between them 
they showed six of their many pamtmgs, one of them 
bemg “On the Purbeck Hills”, by Major Philhps, 
which was exhibited m this year’s exhibition at the 
Boyal Academy. A beautiful interior of the Cathe- 
dral Church of Christ, Oxford, was exhibited by 
Emily Vaughan Jenkins One of the most inter- 
esting exhibits was a portrait of a spinster by Joyce 
Qardmer. The slightly embittered and very grim 
expression made the portrait live, and the title 
“Frustration” made the picture itself. Three land- 
scapes by the late Dr. Wdliam Bateson, president of 
the Bntish Association m 1914, and two by Mrs. 
Bateson showed an obvious love of rugged scenery! 
Three very l>eautiful pamtmgs executed by the late 
Lady Ro^rtson durmg the meetmg of the Bntish 
Association m Canada in 1924 were exhibited by 
Sir Robert Robertson, formerly Government Chemist 
E. N. Willmer, lecturer m physiology m the University 
of Cambndge, is known to spend much of his holiday 
periods pamtmg landscapes ; here ho showed three 
examples of what is clearly a successful and enchant- 
mg hobby. There is also a good portrait of Dr. 
F F. Blackman, emeritus reader m botany m the 
University of Cambndge, by one of his colleagues, 
G. E. Bnggs. Another by Briggs — "Cmerana” — 
besides bemg a poem of colour, also brmgs out the 
plant physiologist m the pamter. The wilting of 
the leaves and the florets is strikingly natural 

Fossil Anthropoids m South Africa 

Fubtukr discovenos of the fossilized remains of 
anthropoids m South Africa, which were announced 
on behalf of Dr. Robert Broom of the Transvaal 
Museum during the meetmg at Cambridge of the 
Bntish Association (see p 377 of this issue of 
Natubb), constitute an addition of the first import- 
ance to the evidence relatmg to the early history of 
man and his precursors which has been accumulating 
m South Afnca smee the discovery of Rhodesian 
man m 1921 and the later discovery m 1926 by Prof. 
Raymond Dart of the Taimgs skull, Auatrahjnthtmu 
afnocmus. The doubts which had been expressed 
whether the latter might not be a young chimpanzee 
or gorilla, and not, as Prof D6tft mamtamed, more 
closely related to the human stem than any fossil 
anthropoid then known, may be regarded as having 
been finally resolved by Dr. Broom’s discovery of 
the Sterkfontem skull two years ago, to which he 
gave the name of AuttralopUhtou* trantvaaltnMa, 


but for which his later discoveries now recorded lead 
him to adopt the sigmficant nomenclature of Pleti- 
anthroput, expressing not only its genwic difliwrenoe 
from AustralopUfiecua, but also its even closer 
relationship to man m the scale of development. 
This, however, does not close the tale of remarkable 
additions to our knowledge for which we are mdebted 
to Dr. Broom. The story of how he rescued &om 
the dangers of oblivion the fragments of still another 
wid oven more important relic, will command a 
tribute of admiration from all for his acumen and 
persistent energy m the pursuit of scientific dis- 
covery. He has been rewarded by the acquisition 
of what must be regarded as the most important 
piece of evidence now m existence relating to the 
evolution of man’s ancestry. From fragmentary 
bones of the skull, the teeth, and the reconstruction 
of missmg parts from the matrix, Dr. Broom has 
been able to reconstruct the Kromdraai skull, now 
classified as a new genus, PararUhroptu robusttts, and 
not merely commg closer m certam details to man 
than any previously known fossil anthropoid, but 
actually m Ime with man Equally important is Dr. 
Broom’s conclusion as to its dating, for he is now 
able to say, subject to further geological mvestigation, 
that while Atutralopitheeua is regarded as probably 
Lower Pleistocene, the Kromdraai skull is Middle, 
and the Sterkfontem skull Upper Pleistocene. 

Russian Astronomers 

Thx Polish journal Aeta Agtronomioa, m its July 
issue, states that the following members of the staff 
of the Pulkovo Observatory have been imprisoned i 
I. A Balanovsky, N. I. Dneprovsky, B. P. Gerasim- 
ovi6 (director), P. I. laschnoff, B. W. Noumeroff 
(director of the Astronomical Institute at Leningrad, 
who is beheved to have been shot), N. W. Zimmer- 
mann. The Editor of Acta Astronomioa states that 
it would give him great pleasure to be able to refute 
this statement, a sentiment which we are sure 
scientific workers everywhere will echo. 

Backward Peoples : a Proposal from Holland 

Thb Netherlands Commissie voor Internationale 
Natuurbeechenning (Netherlands Committee for the 
International Protection of Nature) has prepared 
through its recently constituted Committee for the 
Preservation of Primitive Races a general statement 
of the problem with special reference to the prmutive 
peoples of the Dutch possessions m New Guinea. To 
this are added some suggestions as to how beet to deal 
with the difficulties which will arise, or have already 
arisen, if and when peoples livmg m the stone age, 
who m some instsmoes previouly wore not oven 
aweue of the existence of the white man, are suddenly 
brought mto contact with the blessingB (aeroplanes, 
motor-cars, radio)^and the curses (alcohol and venereal 
disease) of Weste^ civilization. A useful point is 
made, frequently overlooked, that an even greater 
danger than the White man in the matter of exploita- 
tion is the lup'ghbourmg native people of slightly 
higher culture which has assimilated or euiquired some 
of the elements of white civilization. This statement 
of -the problem is restrained, but well informed. Its 
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details will be familiar to thoee who have studied 
the efTeots of oontact between primitive and Western 
culture and the irrepar^le disasters which have 
followed upon such contacts in the last hundred years. 

In putting forward certain suggestions as to how 
beet to deal with the situation in areas m which the 
natives are at present virtually untouched, such as 
parte of New Guinea, the islands of New Bntam, and 
the Congo, two principles are enimciated, ono 
ethical, namely, that the rulmg power must not 
restrict the natives’ opportunities of ordered cultural 
development, the second that in the interests of 
science opportumty should be preserved for study 
of native cultures brfore they are hopelessly corrupted 
by unregulated contact with the worse elements in 
Western civilization Accepting the view that the 
interests of the native should be the first considera- 
tion, since commerce and mdustry may be trusted 
to look adter themselves, the committee suggests that 
reserves should be created, not for the preservation 
of native tribes and cultures as museum pieces, 
but m order that these backward peoples may be 
led to develop gradually under supervision and strict 
regulation of contacts, cultural and other, m a slow 
but healthy upward progression, in which the 
elements of their own culture will be assimilated in 
higher forms of civilization. It will be seen that the 
ideal formulated by the Dutch Committee is sufH- 
oiently m accord with the views of those in Great 
Bntam, who press for a scientific approach to the 
problem of the future of backward peoples, to warrant 
co-operation m the attainment of what is the common 
end. In any event, they will agree with the committee 
that the problem is urgent and immediate. 

Jubilee of the American Mathematical Society 

Thb fiftieth anniversary of the foundmg of the 
Amenoan Mathematical Society, which is being 
celebrated early in September at Columbia University, 
Now York City, in connexion with the annual summer 
meeting of the Society, is unusual among jubilees of 
learned societies m that the principal founder of the 
organization in 1888 is serving as chairman of the 
committee m charge of the jubilee celebrations 
Prof. Thomas Scott Fiske, now emeritus professor of 
mathematics m Columbia Umversity, took the 
initiative in brmging together six mathematicians 
fifty years ago to establish the New York Mathe- 
matical Society, having received his inspiration to do 
this from his attendance at meetings of the London 
Mathematical Society while a student at Cambridge 
the preceding year. Dr Fiske, as secretary of the 
young society, was indefatigable m his efforts to 
morease its membership, and succeeded so well that 
m 1891 the Society was strong enough to begin 
publication of the Bulletin of the New York Mathe- 
matioed Society, which has boon contmued to the 
preoent time as the official organ of the Society, its 
oame, of course, havmg been changed to correspond 
to the change in name of the Society to American 
Mathematical Society in 1894. 

Ik 1900, the journal entitled Tranaaettone of 
tf^e American JAoOitmaticcd Society was established 


by the Society for the publication of research 
papers. In the course of time the service of the 
Society to its membership in the promotion of 
mathematical research has come to molude also an 
annual course of lectures on recent advances in some 
specific field of mathematics, and the publication of 
these III a senes of Colloquium Publications, now 
numbering twenty-four volumes, the Josiah Willard 
Gibbs lectureship on applied mathematics, the 
maintenance of a library especially strong in relatively 
obscure journals, the award from time to time of 
several endowed prizes and the holding of ton or 
more meetings annually for the commumoation of 
approximately five hundred research pajjers. For 
many years Columbia University has provided office 
space for the Society, and more than half the 
regular meetings of the Society have been hold in 
the University 

The Centro Volpi di Elettrologia 

Count Voij*i di Misubata, whoso name is 
associated with many important Italian electric 
companies, has decided, m the mtorcsts of science, 
to create an institution in Italy to promote the 
knowledge of, and research m, electrical soience. He 
has presented the magnificent Vendramm-Calergi 
Palace m Venice to serve os a home for the new 
institution which will be known as the Centro Volpi 
di Elottrologia after its founder It is so arranged 
that it works m harmony with other existmg Italian 
scientific societies. Its principal object is tho improve- 
ment of elootneal knowledge by means of new 
cultural exchanges between Italian and foreign 
scientists. Its mam activities will be to publish 
a bulletin giving summaries of recent Italian 
researches, translated mto various languages m 
different editions for distribution abroad It will 
also promote mtemational congresses and meetmgs 
of men of science in the quiet Venetian j^alace so 
that they may advance oloctrical knowledge by 
exchanging ideas on specific scientific questions. 

Wb have received a copy of the first bulletm of 
the Centro Volpi di Elettrologia m English. It 
illustrates briefly the activities of and the sch^nes 
uutiated by the Centro Volpi It reports m the form 
of short abstracts all Italian publications dealing 
with electrical subjects. Great pains have been taken 
with the documentation of the bulletm. Each 
abstract is of such a size that it can be cut and 
gummed on an international card m accordance with 
tho resolutions and recommendations of tho World 
Congress of Documentation Later on, should some 
article appear which is important either on account 
of now ideas or results, or because it serves os a 
basis for cultural exchanges, an amplified summary 
will bo given m addition to the usual notice. In this 
bulletin an interesting article on “Acoustical Research 
in Italy’’ 18 given Tho plans and sections of the now 
acoustic laboratory in the national electrotechnical 
institute 'O Ferraris’ m Turin is described. At 
present the laboratory has m use four reverberating 
rooms and two sound-absorbing rooms. When 
completed it will have a sound-proof room for mtoio- 
phonio calibrations and aooustimetnd expenmenta. 
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Safety in the Chemical Industry 
In 1928, the oounoil of the Association of British 
Chemical Manufacturers decided to prepare and issue 
to its members for their guidance a set of model 
safety rules for use m chemical works These rules 
were based on the Factory and Workshop Aot, the 
Chemical Works Regulations, the Electnoity Regula 
tions and similar statutory provisions, together with 
other precautions suggested from experience, and they 
represented the first attempt to draw up a oompre 
hensive safety code for the chemical mdustry The 
first part of the model rules, consisting of the pro 
posed safety rules m concise form, was completed 
and issued m provisional form early m 1929 Various 
amendments and additions have been suggested m 
the light of the experience gamed during the past 
nine years, and this part has now been issued in 
final form covering the provisions of the new Factories 
Aot, 1937 It IS m the nature of an mtroduction to 
Part 2, the first seotion of which was also issued in 
1929, and it is hoped to revise smd complete it also 
for issue at an early date The model rules. Part 1 
consist of eight sections, the first being a general 
seotion The following sections deal with rules for 
the design and operation of plant with fire and ex 
plosive risks, for plant mvolvmg risks from gas, 
\apour, fume or dust, for plant mvolvmg dangers 
from contact with corrosive or deleterious substances 
and for plemt involving other risks The last three 
sections deal with fire protection, first aid, and with 
welfare The publication is a part of the services 
provided for by the Association for its members, but 
so much importance is attached to dissemmation of 
safety information that the Association is prepared 
to supply copies to firms outside its own member 
ship on special request 

Malaru-Therapy by Means of Inferted Mosquitos 
Trkatmbnt of general paralysis of the msane by 
means of mduced malaria, commenced in 1917 has 
been adopted everywhere In the early days of 
malaria therapy, the fever was mduced by the m 
jection of the infected blood of a malaria patient, 
and this is still occasionally done , but generally the 
fever is now transmitted through the bites of infected 
mosquitos This has been rendered possible by the 
establishment of a mosquito farm at the Horton 
Mental Hospital Full details respecting this 
mosquito farm’, and of the methods employed for 
breeding, infeotmg and transmission are given m a 
recently issued report by Lieut Colonel J A Smton 
( ‘A Report on the Provision and Distribution of 
Infective Material for the Practice of Malaria Therapy 
m England and Wales Reporta on Pub Health and 
Med Subjecta, No 84 London HM Stationery 
Office 6d net) At Horton, m a special inseotary, an 
indigenous species of mosquito, Anophdea maouh 
penma, var atroparvua, is bred throughout the year, 
fleshly hatched females are collected and are stored 
m cages m mi outhouse, bemg allowed to feed on a 
rabbit at appropriate mtervals When required for 
transmission work, the insects are placed m a special 
hot room for 48 hours, wd are then allowed to feed 


upon a suitable patient with malaria m the wards of 
the hospital A special Madagascar stram of benign 
tertian malaria parasite, P vwax, is that used A 
batch of 100-200 mosquitos are allowed to feed on 
the selected case, the insects bemg placed m jars 
and applied to the thigh of the patient When most 
of the mosquitos seem to have fed, the jars are 
remo\ed and the insects are then released mto a 
storage cage, which is kept m a hot room mamtamed 
at about 76° F , and are fed every second day on a 
rabbit After 10 days or so, when parasites are found 
m the salivary glands of the insects, the mosquitos 
are ready for use for transmission , they remain 
active for about a month Fur the transmission to a 
patient for the cure , about 16-20 mfected insects 
are placed in jars and are taken to the hospital 
whore the patient is The mosquitos are then given 
an opportunity of biting by applying the gauze 
covered end of the feeding jar to the external surface 
of the patient s thigh 

Mimng and Fuel Technology at Sheffield 
The Umversity of Sheffield s rejiort on research 
work oamod out m the Dejiartraents of Mining and 
Fuel Technology durmg tlie session 1936-37, 
recently published gives a particularly lucid sum 
mary of progress math m the work imdertaken by 
those two Departments Withm the confines of its 
twenty pages it is not possible to mclude a oompre 
hensive account of every phase of the research, nor 
to publish many of the valuable results obtamed 
Nevertheless it can be amplified by reference to the 
teclimcal papers cited m the appendix or by direct 
appeal to the university authorities Iho Depart 
ment of Mming has been concerned chiefly with the 
problem of provision m advance of ventdatmg 
schemes for projected workmgs, and it is hoped to 
publish tables from which it will bo possible to cal 
dilate roadway sizes required to provide adequate 
ventilation under varying conditions Problems of 
deterioration m efficiency of high candle power 
electric lamps, resistance of different types of trading 
cables to mechanical damage, influence of design and 
material on oham coal cutter picks and investigations 
mto the nature and conditioning of washery water, 
have received careful consideration by the Depart 
ment, and valuable data have been adduced m 
these connexions The Department of Fuel Techno 
logy has been concerned during the period with the 
compilation of a revised method of classification of 
coal with the view of ultimate definition of the rela 
tionship between compositions and properties of 
different coals This work has been faciUtated by 
the discovery of differences m behaviour between the 
younger and older coals which afford a usefril basis of 
clasHifioation of coals of varying geological age. 

Earthquake of August i6 
An earthquake of 'destructive' mtensity was 
recorded on seismographs m Great Britam m the 
early hours of Tuesday, August 16 The epicentre 
of the shock is calculated to be about 6,600 miles 
away, possibly m the plains of Central Asia A 
message from the seismologioal statiim at Hamburg> 
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Germany, atatea that the primary waves amved at 
4 h 88“ 68*, and the secondary waves at 4*‘ 47“ 84*, 
giving the distanoe of the epicentre from Hamburg 
at 7,600 km. As the region of the eui^KMed epicentre 
IS sparsely populated, it will be some while before 
direct information is available 

The Saence Museum; Recent Acquisitions 
A LABOE collection of astrolabes, portable simdials. 
clocks and other scientihc instruments, mainly of 
the sixteenth and seventeenth centuries, has been 
presented to the Science Museum by Mr. W B. 
Miller and has now been placed on exhibition The 
astrolabes are particularly fine examples ; they 
mclude a fifteenth-century specimen from Germany 
and a sixteenth-century Flemish instrument, prob- 
ably by Arsenins, one of the leadmg makers of his era. 
Among the sundials are several unusually large and 
fine ivory tablet dials by well-known south German 
makers of the early seventeenth century, as well as 
an mterestmg senes of pocket dials of various types, 
many of them indicatmg time on the old Italian 
system m which the day-and-night penod was 
divided into twenty-four equal hours, starting from 
sero at sunset and counting from 1 up to 24 The 
clocks have small projections opposite the hour 
numbers on the dial, so that the time can be found 
by touch during the night. 

The Night Sky in September 
The sun crosses the celestial equator at the 
autumnal equmox (or First Pomt of Libra) on 
September 23 at 17*> U T. The moon is full on Sep- 
tember 9 at 20'1*> and new on September 23 at 20-^. 
For a few days near full phase, the moon rises only 
21-23 ramutes later on successive evenmgs instead of 
the normal 60 mmutes m these latitudes — Whence the 
Harvest Moon, The moon occults two naked-eye 
stars during the month, namely ; (1) J Pisciura 
(mag 4-0) on September 11, when its reappearance 
firom behind the moon’s disk, as seen from Greenwich, 
takes place at 22*' 40-6“ U.T. at position angle 238® 
from the north pouit ; (2) c Taun (mag. 3-6) on 
September 16, the disappearanoe taking place at 
22“ 32-2“ at 131° and the reappearance at 23*' 07 -6“ at 
211°. The respective times and position angles as seen 
from Edinburgh are gg** 36-4“ (118°) and 23“ 18-9“ 
(224°). Lunar conjunctions with the planets occur 
as follows : with Jupiter on Septem^r 8 at 7“ ; 
with Saturn on September 12,at 8“ ; with Mars on 
September 22 at 14“ and with Venus on September 27 
at 9“. Mars, a morning star difficult to see, is in 
oonjtmetion with Mercury on September 4 at 20“ 
end September 10 at 16“ ; on September 6, Mars is 
near the first magnitude star Begulus. Jupiter is a 
bri^t ol^eot rather low in the night e|l^ and southing 
at about 21^ in mid-September. * The various 
phenomena of the satellites may be followed with the 
aid of the tables and diagram given on pp. 610-617 of 
the NoMjooI Almanao for 1938. The four bright inner 
ntelUtes, visibla with binoculars, are most olosely 
gmqpad near the planet at 22“ 16“ on September 1, 
7 (aa qaatwards), B, lo (one sateUite occulted), 17 
(the same satellite agirin oooulted by Jupiter), 18, 


26 and 26 Saturn, which is now visible throughout 
the night, souths at about l“ 30“ in the middle of 
the month. The diameter of the minor axis of the 
nng system is about 8'. At 22“ on September 16, 
Aroturus is setting in the north-west ; Aldebaran is 
rising m the north-east, preceded by the beautiftil 
cluster of the Pleiades. 

Announcements 

Mb R. W. Hamilton has been appomted to 
succeed Mr E. T. Richmond as director of the 
Palestine Department of Antiquities Mr. Hamilton 
bus been actmg director smee the retirement of 
Mr Richmond a year ago, and jomed the staff of 
the Department as inspector in 1031 after experience 
with the British School of Archieology in Paleetme. 

In Natubk of May 7, p 823, concern was expressed 
over the geophysical observatory at Zi-Ka-Wei. A 
oorreepondent informs us that he has just received 
a parcel of seismograms from the observatory. Thus 
m spite of the troubled times around Shanghai, the 
observatory is apparently oarrymg on its work. 

The Rockefeller Foundation has offered and the 
London County Council has accepted the sum of 
£2,600 for the assistance of psychiatric research at 
the Maudsley Hospital 

The twenty-fifth French Congress of Mediomo 
will be held at Marseilles under the presidency 
of Prof. Olmer on September 26-28 Further informa- 
tion can be obtained from Prof Roger, 86 Boulevard 
Notre-Dame, Marseilles. 

The second International Spa Federation Congress 
will be held in Berlm during the second half of 
September and will consist of five sections devoted 
respectively to the economic, legal, medical, and 
technical aspects, and tourism and propaganda. 
Further information can be obtamed from Reiohs- 
fremdenverkebrsbund, Potzdamer Platz 1, Berlin. 

We ha\e received a copy of “Spectrochenuoal 
Abstracts, 1933-1937”, by F Twyman (London : 
Adam Hilger, Ltd., 3s lOd , including postage 4s ). 
This is a 62-page bibliography with abstracts of 228 
papers on spootro-ohemioal analysis which have 
appeared in the period stated The references to tho 
literature ore grouped in an author mdex, to which 
references are made m the subject-matter, which is 
conveniently divided mto topics under materials. 
There is also a list of recent books on the subject. 
The work, which is bound in limp covers, will be 
welcomed m soientifio and teohmeal laboratories. 

Rexebbino to the letter by E V. Newnham 
entitled "Effects of Floods m East Norfolk”, pub- 
lished m Natube of August 6, p. 267, Dr. Margaret 
Jeppe writes : "Late m July one still passed (at 
Horsey, Norfolk) suddenly from a green landao^ in 
high summer dress to a wmtry scene with bare 
hedges and leafless woods between the brown wastes 
where in jBaoes the frost yet appeared to lie, since 
tbrae had been too little ndn to wash away the salt 
left by the reeeding seas.” 
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Letters to the Editor 

Editor does not hold hsmsd] responstbU for opinions expressed by his correspondents. 
He cannot undertake to return, or to correspond with the writers of, rejected manusonpts 
intended for this or any other part of Natukb. No notice is taken of anonymous communications 
Notes on points in some of this week’s letters appear on p 400. 
Correspondents are invited to attach similar summaries to their communications 


Capture Cross-sections for aao Kev. Neutrons 

The selectivities (in Z) observ€»d in the activation 
of nuclei by capture of slow neutrons are explained 
by differences of the energy (E) of the lowest neutron 
resonance level m different nuclei * the contribution 
of one level to the capture cross-section for thermal 
neutrons is proportional to IjE*, while the cross- 
seotion at resonance is proportional to Xji/E , the 
measured values of E lie between 1 and 200 volts 
The application of the one-level formula'-* to the 
experimental results yields some evidence on the 
neutron width fii and the radiation width fr of the 
beet-known resonance levels. Some experimental 
evidence on the total widths has also been 
obtamed*-*-* 

Little or no direct evidence exists concerning the 
distance of the neutron levels for the 
excitation energies given by the mass "On »0"* ' 
defect of the captured neutron. The kinetic 
energies for which slow neutrons are select- 


thorium C' m heavy water This source gives neutrons 
of an average energy of 220 Kw. which m con- 
sequence of the conservation oC floomentum are dis- 
tributed on a 40 Kev. -wide band The source 
(6 0 0. D,0 with the y-ray source in the centre, 
suspended far away from diffusing walls) was sur- 
rounded by oylmders of the elements mvestigated. 
Only nuclei for which a neutron -capture period is 
known were resorted to ; the activities were measured 
by means of a Qeiger-Muller counter which fitted inside 
the cylinders. In order to obtain the absolute 
cross-sections, the number of neutrons emitted by 
the source was determmed after the method of 
Amaldi and Fermi*-' A determination of the thick- 
ness responsible for the emission of one half of the 
observed p-rays was also carried through. The follow- 
ing cross-sections were obtamed : 

•'Al "V »Md “N1 "Ctt "A* 8e "Br "Br '"Pd 


%o8 'leo 'lie 

wely «ptur^“8hoidd he tetV^nl) a^ 
dist-anoe of the levels Statistical considera- 
tions seem to bo scarcely applicable, smee of course the 
lowest resonance energies are the easiest to observe 
and m the case of some nuclei the capture cross-section 
of which IS very small and where no pronounced level 
has been found yet, the first resonance level for slow 
neutron capture may be situated rather high Bethe 
and Flaczek* have suggested the study of neutron 
capture under spiecial conditions ; for a neutron 
source emitting a spectral band broad enough to 
cover several resonance levels and the lower energy 
limit of which is high compared with the level distance, 
they derive the cross-sect ion formula 

" • (r„ " Xr)D' 


10 175 < 2 <70 M 230 

to o divided by sW* - 0 94 X 10-“ 
by spprozimstely the ume nnmbe 


D being the averaged distance between levels and 
fc the wave-length of the neutrons divided by 2it. 
This formula is obtamed by summing the one-level 
formula over an mterval contaming many levels 

The factor ^ become 1 when X 

becomes comparable with the distances existing 
between single particles withm the capturing nucleus, 
that IS for neutron energies of some million electron 
volts ; for lower energies the factor would m any event 
be smaller than 1 . On the basis of the nuclear compound 
model one should expect it to be of the same order of 
ma^tnde for nuclei of siimlar mass and for equal 
excitation energy. 

Activations wtb high-energy neutron beams con- 
sidered free of slow neutrons have already bem 
carried through with D -I- D neutrons of some 
2-6 We made some measurements with a 

souxoe of |dioto-nsutrons produced by the of 


The results show considerable variations even for 
neighbourmg nuclei, the nuclei showing biggest cross- 
sections being identical with those showing big cross- 
sections for slow neutron capture A earful search 
was therefore carried through in order bo make sure 
that the source does not produce slow neutrons, 
which might account for the observed seleotivities 
in Z. Any influence of outside diffusing substances 
such as the floor could be excluded ; m order to 
avoid the slowing down of neutrons, the cylinders 
were never touched by hand durmg activation A 
process of slowmg down by collisions in the heavy 
water could bo ruled out, smee additivity was observed 
when smaller amounts of heavy water were used 
instead of the total 6 c c. The influence of (unknowii) 
Y-rays of meso-thorium producing slower neutrons 
could be excluded by neutron absorption measure- 
ments m silver, using a silver deteotor, 

The observed differences m the capture cross- 
sections are, therefore, real unless we assume the 
existence of a hitherto unknown isomer (difficult to 
observe because its ^riod is too long or too short) 
in each case of seemingly low cross-section. 

The comcidenoe that the same compound nuclei 
which show pronounced resonance levels at very 
slow neutron energies, show the big values for 

o'’®«Pvod here, would imply the fact 
thM the average distance of levels at the excitation 
ener^ given by the mass defect of the neutron is 
especially low for these nuclei. The table shows also 
that the nuclei wiUi big capture cross-sections have 
mostly odd proton numbers (md even neutron 
numbm. 
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A detailed aooount of these results will appear soon 
m the Journal do Phyo%que We are indebted to 
Dr Q Plaocek for many valuable discussions 
H VON Halban, jun 
L Kowarski 

Laboratoire do Chunie Nuol6aire, 

C!oll5ge do Prance, 

Paris 
July 14 

‘ Brelt sad Wlgner Phyt Rev tt 519 (1939) 

• Betbe Md Flsciek PAtn Rn U 450 (1937) 

• Amsldl SDd Feml Phye Rev 10 6M (1939) 

• Ton Halbsn snd FreBirerk J de Phyi it Rdd 8 29 (193 ) 

'TOD Hnlban snd Futon NaTUDI 141 119 (1938) 

• Booth and Hunt Proe Roy Soe A 111 248 (1987) 

' Boddomsn RatunoUi 88 184 (1938) 

• Amaldi Hafktad and Tnve Phye Ret 61 890 (1937) 


Hyperfine Structure Perturbations m Iodine due to 
Nuclear Quadrupole Moment 
Mubakawai has recently published a more ex 
tended multiplet classification of the Imes of the first 
spark spectrum of iodine, which differs in a number 
of respects from that mven by Looroute* and used 
by me m analysing the hyperfine structures The line 
multiplets which have beira euranged are m both cases 
similar, but the term allocations differ Since, how 
ever, Murakawa retains almost all the J values found 
by Laoroute, the hyperfine structure analysis is only 
affected m the very few cases where the proposed 
J values are not in agreement 
The evidence from hyperfine structure strongly 
favours the classification of Murakawa For example 
the identification of the ap* levels removes the anomaly 
which was previously reported* for the mterval factor 
of the term given by Lacroute as {*S}5d *Z>, Also 
the hyperfine structures of the newly classifl^ Imes, 
where known, fit perfectly into the analysis now gi\ en 
Further, a number of minor difficulties encountered 
m a recent more detailed analysis of the hyperfine 
structures* are removed by the use of the new 
classification 

From Murakawa s results the classifications are 
now known for a number of lines the hyperfine 
structures of which I have already measured From 
these, ten new mterval factors have now been de 
nved, the details of which will bo given elsewhere 
A very exact analysis has been made from which it 
IS evident that at least seven terms exhibit perturba 
tion, the mterval rule breaking down The frequency 
of this mdioates that it must arise from the existence 
of a nuclear quadrupole moment However, the 
mterswtion energy for each perturbed level does not 
obey the cos* law found to hold m other cases by 
SohtUer* Instead a cubic law is necessary to acootmt 
for the observations This can bo written as 

« - o, + J C + 6 C (C + 1) + c C* (C + 1), 

where 

0 - F(F + 1) - J(I + 1) - J{J + 1) 

The perturbation constants for the eight terras not 
obeying the intwval rule are shown m the following 
table (The unite are ran ■* x 10-* ) 

For ts^ with J - 1 the constant o is arbitrary 
Odd has no preoise meaning since there are only three 


fine structure levels which can always be adjusted 
to fit an equation with three constants 

The ratio of c to & is so high that the contribution 
of the cubic term becomes of great importance This 
cubic term appiears to be too large to be accounted 
for by assuming it to be a second order term m the 
accepted theory of quadrupole moment perturbation 


CB) 6p '4, 
CD) Of V, 
PS) 6f Sp"/, 



If this 18 mdoed the case then the constant c must 
mvolve some nuclear physical property other than 
electrical quadrupole moment Thore is strong 
evidence for assuming that the effect is due to a 
now phenomenon, namely nuclear moffnetus quadrupole 
moment 

A detailed report will appear elsewhere 

„ S Tolansky 

Physios Department 
University 
Manchester 
July 4 

■Mutskaws K Z I hyi 109 192 (1938) 

'Lacioule F Thesis Untv Parts (Nov 1934) 

‘ToUnsky 3 Proe Phye Soe 48 49 (1935) 

* Tolansky 8 and Forester U O tn the Frees 

• SebUer H and Schmidt H Z Phye 89 239 (1935) 


Quantum Theory and Relauvity 
Stabtino from the assumption that the possibihtiea 
of defining and measurmg high relative impulses are 
limited m a new way, because of the nature of ^ ray 
forces (with participation of neutnnos) and because of 
the appearance of explosion showers m the high 
energy oollwions, an attempt is made to solve 
convergence difficulties of quantum theory The 
proposed solution is based on a new kind of algebra 
of quimtum states and observables, and on the 
assumption of the existence of a now kind of mde 
termination arismg from the interaction of high 
energy piarticlee with the measurmg apparatus 

In every measurement there is always a part of 
the measuring apparatus which oonstitutos the 
reference frame So for example, in the r ray 
microscope, it is the diaphragm which limits the 
angular aperture and produces the characteristic 
diffraction phenomena Considering all observables 
referred to such a reference frame, we assume that 
the new phenomena resjwnsible for the supplementary 
mdetermmacy m the region of high relative impulses 
have a umversal character that is, they appear m 
the collision of all kmds of particles The assumptions 
lefemng to this mdeterramation can be formulated m 
the following manner Let us consider an assembly 
of partioled m a Hohlraum, and adopt as basic states 
the eigenstates of the momenta I^m the point of 
view of the present quantum theory, the numbw of 
states m the interval {p, p + dp) is given asympto 

tioally by di - ^ Vp* dp In this fonnula we 
introduce a converging factor G (jp) in such a way 
that the number of new quantum states whioh can 
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be defined relatively to tne HMrawn is : d»‘ 

^ V.O (p) p* dp, wbexo 0 (p)'^l ifj)<6,and G (p)-*0 
if p-*oo, and 6 -• h/r, us a oritioal value of the impulw. 
It means that a Tx>rentE observer has no possibility of 
distinguishing between states belonging to on as- 
sembly of n (p)-»0‘ (p) neighbouring states. (A dis- 
ouseion of the measure of p by means of the Compton 
effect shows that the possibilities offered by this 
measure are not moompatible with the axistenoe of 
the mdeterminaoy here ezammed ) For example, if 
a particle with p>b produces showers by collision 
with the walls, the usual eigenstates beoome energetic- 
ally connected and consequently indistinguishable 
Considering the oorrelation between the quantum 
states and the cells of volume h* in the phaM-space, 
we can say that it is impoBSible to distinguish experi- 
mOTitidly elements of an assembly of n(p) neigh- 
bouring cells, and thus it is necessary to consider such 
an assembly as constituting a unique quantum cell in 
the new theory. We assume, therefore, that the 
observables, impulse p* and co-ordinate r, relative 
to a reference frame mdividualized by the measuring 
apparatus, satisfy the commutation relation of the 
type. 

where/(p*)~l if (p*|<6 and/{p*)-»oo if |p*|->oo 

Beo^tly I have shown that it is possible to build an 
example of representatives of these new states and 
observables satisfying the following rules : the 
number of states for a umt impulse mterval has a 
maximum for p~6 ; the total number of states is 
finite , the representatives of the states corresponding 
to the impulse -operator are not orthogonal ; the 
orthogonality is approximately satisfied only for 
eigm values p<6. 

m order to satisfy the claim of relativistic m- 
variance, it is possible to substitute systematically 
for the impulses the modulus of the difference between 
two 4-veotorB pr referred to an mitial and a final 
state respectively. The consideration of the reference 
frame in^vidualized by the measuring apparatus in 
this formulation of the theory gives results of great 
importance. 

The most important consequences of the modified 
algebra of states and observables will be discussed in 
detail elsewhere. Let us confine ourselves to some 
remarks regardmg the possible origin of Heisenberg’s 
exploeion-imowers. According to the present quantum 
throiy, the simultaneous production of many particles 
in a single quantum process is very improbable 
because it oorresponde to a high-order process of the 
perturbation theory. In a first order transition the 
selection rules, derived in the case of photons from 
the orthogonality and peculiar properties of the 
eigenfiinotiona of a harmomo oscillator, forbid transi- 
tions with emission and absorption of more than one 
photon. The representatives of the new quantum 
states corresponding to p>b ate not orthogonal and 
differ sensibly from the usual representatives. There- 
fore the first order proocM with simultaneous emission 
of many particles becomes probable, with the same 
order of probability as the single particle transition. 

A more detailed discussion shows that in thebary- 
oentrio feama of two oolliding particles the impulsM 
of eecondariee have their probable values fvb 
because the great majority of quantum states is 
oondertfed in the region p>^. In another reference 
firame, in which the baryoentre k moving with an 
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ultra-relativistio velocity, neariy all secondaries are 
projected, with p^, within a small solid angle (as 
in the hard showers of Botho). The existenoe of a 
lower limit of measurable lengths follows also ftom 
the assumption discussed above. 

Omb Wataghin. 

Department of Physics, 

Bfto Paulo Umversity, 

S&o Paulo. 

April 30 


Indeterminacy and^Blectron Spin 
Smon a dipole of magnetic moment 3f in a mag- 
netic field of mtensity H has a potential energy 
— M.H, two free electrons m magnetized uron with 
magnetic axes respectively parallel and anti-parallel 
to the direction of magnetisation should differ in 
potential energy by Neb/Znnto, where H is the effective 
field mtensity acting on a free electron in the irom 
It may be of some mterest to see whether this 
difference m energy could be detected m an ideal 
experiment, for example, by a splitting under 
magnetization of the photo-electric th^hold of iron, 
or whether the quantum mdeterminaoy prevents the 
resolution, as Bohr has shown it must m a Stem- 
Oerlaoh experiment on a beam of free electrons^. 

Lot the field bo assumed parallel to a boundary 
of the iron. At the photo-eleotno threshold those 
electrons will just escape which reach the boundary 
with a velocity w normal to the surface, the work 
frmotion being given by 

IF = imv* 

The path of these electrons m the iron will be an arc in 
a plane normal to the direction of magnetization and 
having a radius given by 

p = ttwolHe. 

They must therefore have received the kmetic mergy 
W at some point on a semi-circle in the iron, and 
their initial angular position is thus determined 
withm the migle n. Canonically conjugate with the 
angular oo-orduiate is the angifiar momentum given 
by 

mvp — 

The indeterminacy m the angular co-ordinate being 
w, we have 

Tt- A(n»op)> h 

whence 

AW> Hehlimne. 

But this IS just the difference in energy that was to 
be resolved, and the resolution is thus impossible. 

If the direction of magnetization is normal to the 
boundary, the conclusion is the same. The aigument 
in this case resembles that for the Stem-Gerlach 
experiment in that it depends on the divwgwoe 
equation of the magnetic field. 


FaAinc E. Mvaoa. 


New York University, 



July 4. 


nsM Mott, x r., iw tut. sm., a, im, sw (lets). 
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Existence of the Bands 0963 , 3977 m Night Sky 
Spectra 

Tbs list of wsvedengths in the light of the night 
sky, which was report^ by Qaueit* two years ago, 
moludea the two second positive bands of nitrogen 
2908 and 2077 with an intensity ratio of 2 to 1 
Since those bands he in the region of the groat 
Hartley absorption band of ozone, the reality of 
those observations could readily be open to question 
The importance of additional evidence concerning 
this pronlem is understood when it is pointed out 
that the shortest auroral radiation which has been 
reported is the second positive band at 3110 

n the 2908 band has really been observed by 
Qaueit, it would mesui that this radiation originates 
lower in the atmosphere than most auroral displays. 
Recent afterglow pictures, taken at very high 
fvessuree, show these two bands and the remammg 
band of the sequence, with about the same relative 
mtensity as that reported by Gauzit, and not at all 
like the mtensity distribution m the electrical dis- 
charge m which 2977 is at least as intense as 2963. 
These are shown m the aocompanymg figure 



o, aiOH raasstiaE aitkrolow, about 20 mm. , 6, 
DISOHAaOK , C, MXDIUM PHBSSUBB ArTEBOLOW, 
ABOUT 1 MM 

The successful reproduction of this unusual relative 
mtensity m the afterglow gives additional evidence 
that the bands observed by Gauzit are real. In 
addition, one must conclude that the second positive 
bands in the night sky originate low m the atmo- 
sphere, otherwise it would have been impossible to 
observe them ; and finally, one can conclude that the 
light of the night sky is really like the ohenuluinines- 
cenoo which is tesponsiblp for the production of these 
afterglows. 

Joseph Kapijin. 

Departments of Astronomy and Physios, 
University of Oalifomia at Los Angeles 
July 1. 

‘ J. Owudt, J. Pktt a Sad., B, 6S7 <1984) 


^ Anoflulous Change in the Electric Resisunce of 
Troli-SiUoon Alloys mth a Longitudinal Magnetic 
Held at Various Temperatures 
iHa deoteionsistanoe of Fe-Si alloys was measured 
in a kn^tadlnal magnetic field at various tempera-^ 
tunsi meo dm aps were annealed at 1000” C. for 


one hour and re-annealed at 860” for one hour after 
setting them on the measuring apparatus. 

The relation between the changes m resistance and 
temperatures at a constant field of 1,600 oersteds for 
1‘66 per cent and 9 '48 per cent silicon alloys was 
obtained as shown m the following table. 



From this table, we see that the resistance de- 
creases with the longitudmal magnetic field at 
temperatures other than m the vicmity of the Curie 
pomt, which phenomenon was not observed m the 
alloys of Ni-Cu>, Ni-Co* and Fe-Ni* previously 
mveetigated. The decrease of resistance m solid 
solution alloys is a very mtereetmg fact, which has 
not heretofore been observed by mvestigators. This 
phenomenon has been also observed m Fe-Al alloys. 
The complete report of the present investigation will 
shortly be made in the Science Reports of the 
T6holm Imperial University. 

In conclusion, I wish to express my cordial th anks 
to Prof K Honda, president of the T6hoku Imperial 
University, and to Prof H Masumoto, under whose 
kmd guidwcc the present investigation has been 
carried out 

Ytrxr Rhibakawa 

Research Institute for 
Iron, Steel and Other Metals, 

Sendai. 

June 20. 

■MMumoto, H , and Sblimkawi, ) , Sci Rev TUmku Iw9 CTinv , 
U. 104 (1986) 

• Shlrskaws, Y , Sei Rev Tthoku Imp Unte , HoniU Annlv vol , 
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Gamma to Alpha Transformation in Iron Alloyed 
with Palladium 

The gamma to alpha transformation of iron is of 
fundamental importance m the heat treatment of 
steels. The faoe-oentred-oubio gamma form, stable 
at high temperaturee, transforms so rapidly to the 
body-centred-oubio alpha form below 906” C. that it 
cannot be preeerved by quenching Various alloymg 
elements stabilize the gsumna phMe so that it may 
be obtamed at room temperature as a stable or 
metiwtable form 

Carbon is of predominating importanoe among 
these elements. It is soluble to a considerable extent 
in gamma iron, being dissolved mterstitially, but u 
almost insoluble in alpha iron. Consequently, 
austenite (gamma iron containing dissolved oarbon) 
tends to decompose below the transformation tem- 
perature into alpha iron plus a oarbon-noh phase 
which u oementite, Fe«C, or grc^ite. For low oarbon 
contents, this reaction takes place too rapidly to 
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follow, but above 0-7 weight per o«it carbon 
(3 ’2 atomic per oeat), it may be arrested by a 
sufficiently rapid qumoh. Quenched samples are 
found to consist of austenite plus martensite. 

Martensite is considered to be an mtermediate 
phase m the decomposition of austenite mto alpha 
iron plus oementite at sub -critical temperatures It 
IS b^y-oentred, like alpha iron, but the cubic 
symmetry is distorted into tetragonal by lengthening 
of the c axis. The o/a ratio decreases Imearly with 
deoTeasmg carbon content If this trend is extra- 
polated, eja would apparently be close to one at 
zero per cent carbon. Thus, martensite resembles a 
supersaturated solution of carbon m alpha iron, with 
the symmetry distorted by the carbon. 

This suggests that with a suitable quench the first 
Step m the decomposition of austenite is a rearrange- 
ment of atoms into a body-centred form. Further 
annealing will result m the expulsion of carbon m 
a carbon-nch phase. Although a large number of 
papers have been written on this subject, ,tho 
mechanism of this transformation is still disputed 

In an X-ray examination of the iron-p^ladium 
system, we found an intermediate stage in the 
decomposition of the gamma form which resembles 
martensite m several respects. 

Palladium, which is miscible m all proportions with 
gamma iron, is only slightly soluble in alpha iron 
There is a wide two-phase region between alpha and 
gamma extendmg at low temperatures from 1 or 
2 atonuo per cent palladium to about 42 atomic per 
cent. 

However, samples contammg 5 5, 10 and 20 atomic 
per cent palladium showed only a single body- 
centred-cubio phase when quenched from the gamma 
range The lattice constants of this phase increased 
Imearly with tho palladium content, as shown m the 
accompanying table. Smee all the lattice constants 
are greater than that of a saturated solution of 
palladium in alpha iron, it is assumed that tho 
palladium is in supersaturated solution. 


LAmOB OOSSTABTS Of SCPBUIATC&ATBD 
SOLCnoNB or rALLADIUll IK ALPHA IKOK 


SstonW At 74U° C 


Hence, under tho quenching conditions, the de- 
composition of the gamma phase takes place in at 
least two steps. First, the atoms rearrange themselves 
into a body-centred form, then palladium is precipi- 
tated out m a face -centred pallaffium-nch phase. 

The resemblance to martensite is obvious, but there 
are several diiferenoes which should be noted First, 
palladium is dissolved in a substitutional rather than 
an mteistitial solid solution. Second, only one phase 
is present m the quenched sample, while m the iron- 
carbon systbm austenite accompanies martensite. 
Thud, the intermediate phase is cubic, rather than 
tetragonal. 

The quench by which the mtermediate phase is 
obtained need not be drastic. Lines are fairly sharp, 
except for those near baok-refieotion, which are diffuse . 
Two other samples, containing 84 '4 and 80*5 atomic 
per cent palladium, respeetivcuy, retained the gamma 
phase on quenching. 


We expect to publish our woric on the complete 
iron-palladium system later. We are indebted to Dr 
A B. Qrenmger and Mr. A. R. Troiano for illuminating 
discussions of tho martensite problem. 

Bai4>h Hultorhn 
Cabi, a. Zapitb. 
Laboratory of Physical Metallurgy, 

Graduate School of Engineering, 

Harvard University. 

July 10 


Adsorption Potentials and Ageing Liquids 
Messrs Oraxford and Gatty and Lord Rothschild* 
have recently commented on our letter* on "oil- 
potentials”, that IS, thoB M X of cells of, for example, 
tho type • 


Calomrl | Kleotrolyto 


Oir (-water- lElectrolyte 
Immiscible BA In 
omanio liquid) I water C, 


Everyone must admit that the processes m suoh 
an ‘oil-oell’ are very complicated. If we wish to 
understand them, we have to idealize in some way 
or other (which, of course, means a loss of exactnoss). 
Previous mvestigators have tried the ideal “Partition 
equilibrium at the interfaces, steady diffusion 
between them”. Fmdtng this theory inconsistent, 
we have suggested that another ideal, "Adsorption 
equilibrium, negligible diffusion”, will m oertam 
systems give a better qualitative and even quantita- 
tive agreement with facts 

Now Craxford, Gatty and Rothschild state thal 
there must still be a certain diffusion of ions through 
tho interfaces. This we have not denied. But wt 
cannot understand their argument : “the oelli 
exammed by Ehrensv&rd and 8ilI6n take up definite 
potentials”, they say, but if “the mterphase oontainc 
a boundary across which no charged particle oar 
pass”, “it has no definite potential of its own” 
Now a palmitic acid monolayer between water and 
air should suit the above description, as it is verj 
hard to imagme a diffusion of ions from water tt 
air. But it still has a definite potential of its own 
according to work of Rideal, Schulmann', et al. 

Craxford, Gatty and Bothsohilii quote the well 
known modermz^ form of Henderson's mtegra 
formula for diffusion potentials* and also give a fev 
reasons why it is useless m this case. There are othei 
reasons for this too. For exunple, wo have to d( 
not only with the two ions of the salt, but also witl 
the ions of water and whatever charged particles maj 
transport electricity uisido the oil. The transpor 
number, tt, for each kind of , charged particle wil 
therefore ^ a hopelessly oomphoatM function of thi 
concentrations and mobilities of all sorts of portiolei 
present. Moreover, this function should be integrated 

Instead of leaving the question, at that pomt, w< 
have tried to find a praotioal method of attaokin( 
the problem. Espeoially we hope that the adsorptioi 
pomt of view prove useful for understaodinf 
rapidly ohangmg biological systems, where diffUsioi 
will have very little time to develop. 

One oomphoatioQ we met in our expemoents ai 
first greatly oonfUsed us. There is a renuurkabli 
differenoe between the bji.v’s of a oertain oU-oell 
if the orgaaM liquid is freshy distilled, and on thi 
other bond if it has been in a glass bottle foi 
some time alter the last distOlotion (of ooutae, th< 
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cells are prepared m exactly the same way). After 
a few hours or days m the glass bottle, the process 
of ‘a^ing’ seems to be terminated After that, the 
oil wul give the same b.m t. in a certain cell whenever 
it IS tal^ from the bottle A difference is also found 
between newly prepared and agod oil-mixturos, for 
example, of mtrobensene and benzene Dr. Y. 
BjOnwt&hl, Uppsala, has told us that he has found 
similcu' ageuig effects with the magneto-optic pro- 
perties of nitrobenzene and some other liquids. 

VlHiat has happened inside the oil T Dr F. C. 
Frank, of Oxford (at present of Berlm), has suggested 
to us that the ions of the glass may have slowly 
dissolved mto it. We are rather mclinod to think 
that it IB a question of molecular re-assooiation We 
have read the long discussion of Baker, Smits* and 
others without bemg much wiser. If anyone could 
give us a hint, we should bo grateful for any communi- 
cation, public or private, as we have very little time 
left for a special mvestigation of this question. So 
far we have mostly studied ‘old’ liquids, as giving 
more conatent values. 

Our work is still proceeding. By experiments on 
the short-circuiting of oil-cells cuid cataphoresis of oil 
droplets, we are now mvestigatmg the diffusion rate 
and the surface charge of the mterfaoes. Until this 
work 18 completed we mtend to publish no more 
about oil-potentials. But wo shall be very glad 
to have personal commimication with Messrs Crax- 
ford and Qatty and Lord Rothschild. 

Gosta Ehkensvakd 
Labs Gunnab Shxi1:n 
institute Experimental Zoology, 

Institute of Physics, 

Universi^ of Stockholm 
July 26. 

'Ctsxford, 8 K , OUty, 0, and Lord Bothscliild, NilVIi*. l*i 
1098 (1988) 

• Bhrenivlrd, 0 , and Silkn, L O , Natubk, 141, TRS (I98H) 

■ Schulman, J H , and Bldral, E K . Prof Roy Roe , 1*9, £59 (1931) 

‘ Hendenon, F , Z phy» VKm , 59, 118 (1907) 

' Smlto, A , at al,Z phy$ Chtm , 15*. 253, 255 (1931) 


Mode of Action of Visual Purple 

Fob the chemical theory of excitation of nerve 
sells, the following observations as to how the retinal 
rods are stimula^ by the substance visual purple 
would seem to be of general interest Their under- 
standing requires knowledge of the fact that after a 
preceding period of adaptation to sunlight the size 
of the electrioal response of the eye to a constant 
test light reproduces the curve of regeneration of 
visual purple (see, for examjde, *>•.»). When the 
quantity of visual purple, obtainable from an qye 
after increasingly longer periods of dark adaptation, 
incre as es, the size of the electrical response (its 
ft-wave) likewise increases owing — one would have 
thought — directly to the larger amount of coll 
stimulant available^ 

Actually, however, parallel measurtoiente of visu^ 
purple draisitieB and size of the electrical response 
m daric-adapted excised frogs’ eyes under strictly 
identical oondhions show that, after 5-10 minutes 
of adaptation to the moderately strong mono- 
ohromatio sitoniH from a spectral source, the elec- 
trical resiponta may be greatly reduced without any 
paraOet dimiantion cf the concentration of visual 
purple. With test Ughta from the short wave-lengths 


0-600-0‘430 |i, and adapting lights 0‘460 and 0'680 or 
0 ■ 560 ( 1 , it is found that the long wave-lengths may cause 
a reduction of the electrical response by some 40-50 
per cent and that, contrary to expectation, the short 
adapting wave-lengths have a much smaller effect 
on the response to the test light, sometimes even 
causing it to mcrease' The total quantity of visual 
purple obtained from eyes m which the electncal 
response has been reduced by 1/3-1/4 by adaptation 



DIAOHAM ILLUSTBATINO OIJTBB LIMB Of BOS WITH 
ACTIVE 8T1MOLATINO VISUAL PUBPLB (niXES 
OtROLSS) AMD INAOTtVE MOM-8TIMIJLAT1NO BTOBIE 
or VISUAL PIIBPLK INSIDE THE CELL 


(digitonin extracts tested photo electrically) is neither 
influenced by the adapting wave-length used, nor is 
it reduced compared with the amount of visual 
purple of completely dark-adaptod control eyes Our 
tectoique of measuring the density of visual purple 
of single retinas gives averages identical to within 7 
per cent Therefore loss than 7 per cent of the total 
visual purple is ocitt'e m mediatmg maximal elec- 
trical responses in dark-adapted eyes The rest is a 
store of photosensitive material which is \rtacttv« 
from the piomt of view of excitation of the cell. 
However, this store must bo large in order to enable 
the eye to react maximally’. 

These facts are simply accounted for on the 
hypothesis (soe the tentative scheme of the accom- 
panying figure) that the active visual purple is active 
because of its particular manner of distribution, say, 
at the surface of the outer limb of the rod cell, but 
that a high concentration of the non-stimulating 
store of inactive material inside the cell is necessary 
for keeping up the charge at the surface Illumination 
may then be assumed lo lead to a depolarization of 
the surface spreading electrotonically and givmg rise 
to the 6-wave of tho electrical response of the 
retina 

Raomab Grantt 

Physiology Institute, T Holmbebo. 

University of Helsmgfors M Zewi 

July 26 
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Synthesis of Growth Factors by Rhizobiam trifolii 
A snxDY of the growth factor requirements of 
RhvxbMtn Irifohy has indicated that, under suitable 
conditions, the organisms soe able to synthesize all 
the organic suhetanoee essential for growth from a 
synthetic carbohydrate - mineral salt* medium of 
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known composition. Although vanous extracts of 
plants and mioro-orgamsma oontam a heat-stabls 
factor atimulative to growth, it is not required for 
successful oontmuous transfer of the organism m 
synthetic media. A base medium, claimed by Allison 
and Hoover* to bo moapable of supporting oontmued 
growth of the nodule organism m the absence of 
extracts of Atotobaoter or other substances (termed 
‘coensyroe Ji’), was found to be satisfactory after 
adjusting the oxidation-reduction potential and add- 
ing iron. Although the growth was not profbse m 
comparison with media which contain plant extracts, 
oontmuous transfer was possible 

Further ei^nmontation indicated that continuous 
transfer of Rh\zobvu,ni tr\folii in the punfied base 
mednim is dependent upon a highly active factor, 
synthesised by the growing culture and transferred 
in sufficient amount with a loop moculum (0-006 ml.) 
to enable initiation of growth in the new medium 
Inoculations made with cells removed from the 
medium m which they had grown, and washed free 
of the metabolic products, caused little or no growth 
m the synthetic modified medium, whereas those not 
BO treated grew well This separation of the cells 
from their essential factor can bo accomplished by 
aseptic centrifugation of a fluid culture or by mere 
suspension of a small amount of growth from an agar 
slope m fresh medium Addition of so little as 
0-01 per cent filtrate from a culture of Rhxtobium 
(grown in the synthetic medrum) or the autolysate 
of a culture permits ‘washed’ mocula to grow 
normally. 

From vanoua chemical and biological properties, 
to be described in detail elsewhere, two components 
of the Rhizobium factor have been identified as 
vitamin B, (thiamm) and riboflavin, which occur m 
the culture autolysates as heat-labile complexes. A 
method developed by West and Wilson* for the 
determination of vitamm has mdioatod that 
Rhwobium mjdt* synthesizes 19-6 raicrograms of 
vitamin B, per gm., an amoimt closely approximating 
that found m yeasts. Moreover, analy^ for ribo- 
fiavm likewise reveal a high content (0'3 miorogfram 
per milligram) of this vitanun. Although these sub- 
stances are more active in combination, either one 
alone is cmiable of replacing the activity of the culture 
filtrate. &th thiaram and flavm, but especially the 
latter, have a very narrow range of activity ; slight 
increases m concentration b^ond the optimum 
result m lessened stimulation. 

As previously pomted out by Laird and West*, 
when mocula carrying metabolic products from the 
previous culture are employed, only a slight stimula- 
tion of growth is to be observed m the presence of 
thiamm. Later studies have shown the same to 
bo true of riboflavm. In view of the recent reijort 
by Nilsson etal.* concerning stimulation of Rhuooium 
by thiamm, it was considered desirable to summarize 
tho data obtamed in these laboratories oonoemmg 
the role of the B vitanuns and other growth factors 
in the nutrition of the nodule bacteria. 

P. M. West. 

P. W, Wnaow. - 

Department of Agricultural Baoteriology, 

Umvdrsity of Wisoonsm, 

Madison, Wisconsin. 

< AlUton, F. B., snd Hoover, 8. B., J Bod.tl, »S1 (1984). 
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Inhibition ci Adventitious Bud Initiation in Hypo- 
cotyls of Flax by Iadole- 3 -Acetic Add and Flax Extract 

Hypoootyls of intact flax plants (LitiMm uait- 
attMimtan L ) rarely develop buds. If decapitated, 
the young hypocotyl initiates adventitious buds 
some of which develop mto flowering shoots*. The 
result is the same if both tho cotyledonary buda and 
the epiootyl are removed, but the cotyledons are 
allow^ to remam. Hypoootyls of plants with 
cotyledons and the young epiootyl enclosed in a 
plaster oast remain budless. Sc^^ents of hypoootyls* 
and of mtemodes oooasionally initiate buds. 
These findings suggested that bud mitiation is under 
hormonal control which is disturbed by partial or 
complete isolation 

Smoe each hypocotyledonary bud is mitiated by 
division of a single epidermal cell* without immediately 
precedent enlargement, these findings suggested flax 
for study of the mfluenoe of its auxins and of 
mdole-3-aoetio acid upon the sequence of the cellular 
events which mitiates an hypocotyledonary bud in 
flax. 

Ether extracts of upper portions of plants severed 
m the hypocotyl were mixed m equal parts by 
weight with lanolm and applied daily for a week 
to out surfaces of hypoootyls. Hypoootyls, out and 
(a) treated and (&) not treated with lanolm, served 
as controls. Ckinourrontly hypoootyls were treated 
with applications of mdole-3-aoetio acid m lanolin 
m concentrations ranging from 3 to 0 000066 per 
cent The flax extract significantly decreased both 
rate and frequency of bud imtiation. Indole-3-aoetio 
aoid m oonoentrstions ranging from 1 7 X 10** to 
7*6 X 10** molar completely mlubited bud initiation 
but mduoed apical tumours, while the other con- 
centrations, ranging from 3*7 X 10*‘ to 2*7 X 10** 
molar, retmxled and diminished it with progressively 
decreasing tumour formation Beoause of vuiability 
of material and growing conditions we have not been 
able to determine the end-pomt of deleterious effect 
for mdole-3-aoetio aoid, or whether the lowest oon- 
oentrations used (5'6 X 10^ and 2-7 X lO** molar) 
favour bud mitiation as reported by Greenleaf *, Beal* 
and Goldberg* for high concentrations when applied 
to tobacco, hly and oabba^. 

Our findiingi add inhibition of hypocotyledonary 
bud formation to the Icmg list of seoondr^ effeots 
produced m plants by native auxins (autoauxins) 
and by indole-3-aoetio aoid (one of the heteroauxins). 
Since in flax this bud formation is initiated by cell 
divisions which are not immediately preceded by cell 
enlargement, the results suggest that a oell-diviaion 
substance (possibly a complex of substanoes) is Si 
constituent of the causal complex which brmn 
about th^ bud-imtiating oell divisions. Probably 
these or other cell-division substanoes play their part 
m initiation and maintenanoe of the other menstems. 
Laibach’s^ term ‘meristins’ is suggested for this type 
of ovtomerisone*, whioh appeus distinct from trau- 
matm* and other wound hormonee. 

Went**.** has advanced a hypothesis of speoiflo 
growth Bubetanoee additional to auxins. In terms 
of this hypothesis the results here reported, in 
oonjunotion with those of others, indioate that auxin 
gradjents influoioe meristins in suob manner that Uie 
latter become effective m regiona 0 ^ relative^ hi^ 
auxm oonoentrationi. In awtkut^ influsnontg the 
transport and ootivity of meristislll auxina, throuj^ 
their mfluenoe on oell metabolism, also are flsatm 
in the iwoduotjon of oell-diviaion substanoes. If 
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it should develop that the substanoo (or substanoo 
complex) which imtiates the cell divisions of a bud 
menstem and of its products (growing pomt and leaf 
pnmordia) is not o^y a cell division substanoo but 
also speoifioally a bud forming substance then it 
should be designated blastocaline to distinguish it 
from Went s r^zocaline'S which forms roots If a 
speoiflo meristm is mvolv^ in leaf bud and another 
m flower bud imtiation, then a more speoiiio term 
will have to bo used for each 

Conceivably the substances which specifically 
afleot or effect the basic growth events of cells — 
moreaae m protoplasm cell size, cell number and cell 
complexity — are regulated m each plant by other 
speoiflo substances in such manner that the vaiious 
Iwds of cells, tissues and organa of the plant are 
mitiated and developed U this proves to be the 
situation, then the division substance indicated by 
our experiments cannot bo designated blastocaline 
Probably mtomal factors other them spot ifio chemical 
eigents are also decisive factors m conditioning the 
kmd, place, moment mtensity and duration of the 
basic growth events of cells m such manner that the 
specific cells tissues and orgems of each plant are 
mitiated and developed 

Okoboe K K Iink 
V lBOINIA EGOEBS 
Hull Botamcal Laboratory 
Umversity of Ciuoago 
July 16 
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A Simple Conversion of rmti^Dehydro-Androsterone 
into Pregnane Denvatives 
About a year ago, we published a method whereby 
it was possible to cany out a praotioally quantitative 
addition of acetylene to trant dehydro androsterone* 
We have m the meantime ascertained that the 
thereby easily obtamed 17 ethmyl 3 (rang. 17 dioxy 
androetene (6), [A}, m glacial ocetao aoid m the 
presenoo of acetio anhy^de and merouno oxide 
together with the boro fluonde ether catalyst* readily 
adds on aoetM acid to the triple bond and gives 
n»o to Se^ostoxy 3 trana 17 dioxy pregnodime 
(6, SO), [fl], m pJ7l^-177* (oorr ) j CH-detennmations 
agree with OmJ^Ox The 8 monoaoetate of [A'\ also 
adds on acetio acid with the formation of 8 trana, 
SO-diaoetoxy 17 oxy pregnadiene-(6,20), [0], m p 


191-192® (oorr), UH determinations agree with 

0«H„O. 

By alkaline hydrolysis of [B] or [(7] 3 fn)n«,17 
dioxy pregnen (6) one (20) is formed m good yield 
mp 276-277“ (corr ) [aj^— 78° (dioxon), CH 

determinations agree with CuHnOt , oxime m p 
248-247° (corr ), CH and N determinations agree with 
C„H,,0,N 3 monoacetate prepared by treatment 

with acetio anhydride and pyridme m the cold, m p 
270-272° (oorr ) CH detcrmmations agree with 
C,.H„04 

Further conversion products of these new com 
pounds specially the preparation of 17 oxy progester 
one and cortain compounds m the cortioostorone 
series’ will be doscrib^ later 

L Ruzioka 
H F Mfldahl 

Organ sell cliemiBchos I aboratorium 
E dg Toch Hoolischule 
7lirich 
T ily 31 
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Use of Amino Acids containing Deutenum to follow 
Protein Producuon m the Organism 

When a ammo acids are hosted to 100-170° with 
heavy water and strong acids or bases, heavy 
hydrogen (D) is introduced in a Btablo or practically 
stable p sition in the ammo acid molecule* ' The 
position into which D is mtroduced seems to be the 
C-II linkage at the x C atom and f irther into the nng 
of some of the aromatic and the heterooyoho ammo 
acids 

It was suggested* that ammo acids prepared m 
this way could be used to follow the tate ( f ammo 
acids in the organism The follov mg experiment was 
made A rat starved for 48 hours, was given a food 
consisting of equal parts of dried milk whole rye flour 
and butter For every gram of protein was added 
0 6 gm casom hydrolysate containing heavy hydrogen 
(dry end practically free from morganio ions) This 
food was given for three days lii all 3 5 gm protem 
and 1 76 gm hydrr lysate was eaten by the rat 
Then the animal was killed (weight 160 gm ) and 
single organs dried and extracted with acetone and 
petrol ether The casein hydrolysate used was 
prepared by heating 3 gm casern with 14 o c 60 per 
cent deuterium and 3 o o sulphuric aoid (cone ) m a 
sealed pyrex tube to 170° for 24 hours Sulphuric 
aoid was removed 4uantitoti\ ely the water distilled 
off and the residue dissolved m ordinary water and 
dried again twice to remove the non stable deutenum 
By complete ignition this hydrolysate would give 
water oontaming 6 per cent DiO The oombmed 
food protem and hydrolysate would give an ammo 
aoid mixture yielding water oontaming 2 per cent 
DgO Assuming that only the I senes of ammo aoids 
could be used by the organism for building up protem 
(the hydrolysate being a raoemic mixture of both 
senes), the concentration of D,0 formed by igmtion 
of newly fonned protem would be at most 1 per cent, 
and m r^ty somewhat lower on account of the 
difierenoes as regards the relative amounta of the 
8ununo*acidi m the food and the organs of the rat. 
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On detemuning the D,0 content of oombuatton 
water from liver protein, 0-1 per cent D,0 was found, 
which means that at least 10 per cent of the liver 
protem present after the experiment is newly formed 
mm the food absorbed m the course of the three 
days of experimental feeding. In the muscle the 
oonoentration of deuterium was less, mdicating 
that about 2*6 per cent of the protein was newly 
formed. 

The water distilled off from the organs showed a 
D,0 oonoentration of 30 mgm. per cent, which shows 
that most of the mgested protem has been broken 
down m the organism. This experiment supports the 
well-known view that the liver functions as a protem 
dejxit*, but experiments have to bo done under varied 
conditions before definitive onnclusions can be drawn 
Hans H Ussino. 

Laboratory of Zoophysiology, 

University, Copenhagen. 

July 4. 

* aunthpr, 0 , Dlaa Lolpzli (1937) 

* *^2’ M7 ^938)**'°*’ ® ® ^ ^ CarUbtrg, Ser ohlm , SS, 

* Poo, L J , and Lew. W , J Biol Chem , 118, 11. 117 


Chemical Studies on the Adrcno-Gemtal Syndrome 
In a recent issue of the Journal oj Btologioal 
Chemittry we published a paper' entitled “Chemical 
Studies on the Adreno-Gemtal Syndrome. (1) The 
isolation of 3(a)-hydroxyetiooholane-17-one, 3(P)- 
hydroxyetioallocholane-lT-one (isoandrosterone), and 
a new tnol from the unne of a woman with an 
adrenal tumor". 

We wish to take this early opportumty of pomting 
out that the word ‘hyperplasia’ should be substituted 
for the word ‘tumor’ m this title. The mistake arose 
as a result of a slight misunderstanding m our 
correspondence with Mr L. B Broster, of the Charing 
Cross Hospital, who very kindly supplied us with 
the unne upon which these researches were carried 
out. We wish to add that this unfortunate mis- 
understanding arose entirely from an oversight on 
our part, and was m no way the fault of Mr Broster. 

a F. Makbian 
O. C. Butlbb. 

Department of Biochemistry, 

University of Toronto 
July 12. 

V Bwl Ch*m , U4, 237 (1938) 


Points from Foregoing Letters 


A TABLE giving the capture cross-section for 220 
Kev. electrons, by vanous elements, is submitted by 
Dr. H von Halban, jim , and Dr. L Kowarski It 
shows that the nuclei with big capture cross-sections 
have mostly odd proton numbers and even neutron 
numbers. 

Seven out of ten mterval factors, calculated by 
Dr. 8. Tolansky from the hyperfine structure of the 
iodme sparic spectrum, show perturbations which 
indicate the existence of a nuclear quadrupole 
moment The mteraction energy for each per- 
turbed level necessitates a cubic law to account for 
the observed values. 

Prof. O. Wataghin makes an attempt to solve the 
convergence diffloulties of the quantum theory and 
to explain the explosion-showeis, starting from the 
assumption that our ability to measure high 
relative impulses is limited in a new way. A new 
algebra of states and observables which corresponds 
to a supplementary indetermination (due to p-ray 
forces, neiitrmos, showers) by the high-energy ooi- 
lisions IS discussed. 

Prof. B. T. Cox and Prof. F. E Myers consider that 
the quantum mdeterminacy would prevent the obser- 
vation of the difference m potential energy between 
the two free electrons m magnetized iron, which have 
magnetic axes respectively parallel and anti-parallel 
to the direction of magnetization 

Prof. J Kaplan gives laboratory evidence support- 
ing the reality of the observation by Oauzit of the 
second positive bands of nitrogen, 2963, 2977, m the 
light of the night sky Observation of th^ low 
wave-lengths is presented as additional evidence for 
a low ongm of the light of the night sky. 

X-ray study of the structure of iron-palladium 
systems shows, according to Dr. B. Hultgren and 
C. A. Zapiffe, that the change from the gamma to 
the alpha form on cooling takes place m at least 
two st^ : first the atoms rearrange themselves mto 
a body-centred form, then palladium is pre^itated 
out in a fooe-oentred palladium-rich phase. 


O. Ehrensv&rd and L G Sill4n discuss further 
thoir hypothesis that potential differences at oil- 
water interfaces ore mostly determmed by a state 
of adsorption equilibrium and negligible diffusion ; 
they point out, incidentally, that a change m potential 
difference may be observ^ between freshly distilled 
and old organic liquids, which may be due to 
molecular re-association 

From the fact that the electrical response m dark- 
adapteil frog’s eyes may be greatly reduced without 
a parallel diminution of the visual purple pigment. 
Prof B Granit, T. Holmberg and M. Zowi conclude 
that the retinal rods contain a store of visual purple, 
only the surface part of which appears to be active 
at a given time. 

Vitamm B (thiamin) and nboflavm are found by 
P M West and Prof. P W Wilson to be two com- 
ponents synthesized by growmg cultures of Bhtiobtttm 
Prtfolxx, and necessary to it, if it is to be contmuously 
transferred m synthetic media. 

Prof. G. K. K Link and Virginia Eggers add one 
more to the long list of secondary effects of indole-3- 
acetic acid on plants in reportmg that, m concentrations 
of 1'7 X 10-* to 2-7 X 10-* molar, this substance m- 
hibits, retards or dimmishea mitiation of adventitious 
buds m decapitated hypoootyls of fiax. These buds 
are initiated by division of a single epidermal cell 
without immediately precedent cell enlargement. It 
IB concluded that the native auxin of flax and also 
mdole-3-aoetio acid are effective through influencing 
a cell-division substance or substance complex, 
which IS designated raeristin. 

An easy conversion of Irans-dehydro-androsterone 
into pregnane derivatives is described by Prof. L. 
Buzicka and H. F. Meldahl. 

By feeding casern hydrolysate, containing heavy 
hydrogen atoms, for three days to a rat, ai^ deter- 
mining the proportion of heavy hydrogen atinns in 
various organs at the md of that period, H. H. Ussing 
finds indications that about 2 *0 per cent of the protein 
of the muscle and at least ten x>er cent of the liver 
protein was newly formed. 
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Research Items 


Cultural Change in the Assam Hills 

Mb Tabab Chandba Das, in the oourse of in 
veetigations earned out m 1031, 1032 and 1934, has 
made a study of oertam oultural changes oheervod 
among small tnbes m the hills surrounding the 
valley of Manipur, more particularly of the Chirus, 
moludod by some m the Naga group, by others 
among the Old Kuki (AtUhropoa, 32 , 1037) Chini 
economic life is based on agnoulture, himtmg being 
practised on one occasion only m the year, while 
fishing, or rather fish taking is merely a by product 
of irrigation of the paddy fields Tradmg is not 
praotiMd as an occupation, but only as a method of 
disposing of surplus products, excepting only when 
betel leaves, obtamed by exchange from the Kabuis, 
are sold as a means of raising money for the hut tax 
Two methods of cultivation are practised, jhummtng 
m forest land on the slopes of the neighbouring hills, 
and by imgation The latter is possible only on the 
lemd at the foot of the hills, and is evidently a recent 
mtroduction This is indicated by various features 
of Chiru economic, social and religious life The 
people have realized the advantages of this form of 
cultivation, and are gradually migratmg towards 
the edge of the valley The Chirus arc essentially a 
hill cultivation people The size of their villages is 
deterrmned by the amount of jhummtng land avail 
able, and mcrease of population, or even mtemal 
friction, readily lead to the founding of new villages 
The periodical religious rites and ceremonies, which 
take place on stated occasions in each month through 
out the year, are all associated with jhum cultivation 
They are public festivities m which the whole village 
participates , but the religious festivals associate 
with wet cultivation m the irrigated fields are few 
and are entirely a family matter The hill village 
consists of families, each of which cultivates a patch 
m the jhum land This land belongs to the village , 
and though a man has a right to his patch when 
cleared, it is the usufruct only, enduring until the 
patch IS exhausted and a fresh patch has to bo 
cleared The wet cultivation fields, on the other 
hand, are rented from the Government or a landlord , 
they belong to the family and may be disposed of by 
sale, mortgage, or otherwise at such a price as the 
holder may think fit 

Ponfera of Knissdai Island 
In a report by Dr M Burton, imder the title of 
‘Ponfera of Krusadai Island” iBtdl Madras Muamm 
Supplement to the Littoral Fauna of Krusadai Island 
m the Gulf of Manaar N 8 — Natural History Section, 
Vol 1, No 2, Pt 4 , 1037), many species are moluded, 
as expiamed m an appendix, which were not collected 
in the Gulf of Manaar It is to be regretted that the 
substonoe of this important appendix, presumably 
compiled by the Madras Museum, and containing 
dotails of localities of oocurrenoe, and colour in life 
of species, so flu as known, was not moluded in the 
body of the report Frequent allusions m the latter 
to ‘‘colour m life”, for example, are ^parently 
d®nved wholly from other sources, and at tmtes m 
‘bsogreapwit with that recorded for the material 
cotioemed. The scheme of classification is based on 
the later l y stem of Dendy, with oertam modifica- 


tions , hence, the Hexactmellida being unrepre 
sonted with 76 of the 80 species recorded m the 
report, placed under the order Tetraxomda The 
remaining 1 3 species are Keratosa , and seven others, 
08 stated in the appendix, are omitted from the 
report Under the suborder Astrosclerophora, with 
21 species, representing 16 genera, Eoxonema bactUt 
fera (Carter) is regarded as covering nine other 
Species from the Indo Pacific region, with a table 
showing details of then differences Under the 
suborder Sigmatosclerophora, which is not defined, 
66 species are recorded, representing 26 genera and 
3 families Of the latter, the Desmaoidonidee con 
tarns 22 species , the Axinelliche, though undefined, 
containing 18 species, and here including the genus 
Haltchondna with one species, H gla^ata Keller 
The Keratosa appear, through some error, under 
their two suborders as Dendrokeratida and Dendro 
keratina respectively in place of the Diotyokeratida 
for the former — signifying, that is to say, the dictyal 
or net like character of the skeleton as compared 
with Its dendritic tendency m the other case But 
whicheier tirmination of the group name is used, 
the same in such a case should be retained for both 
In the sicond group, a sponge of doubtful position, 
without skeleton, is referred to the genus Hexadella 
of Topsent 

Dermatophyte Fungi 

The second fascicle of Mycopathologta (1, fasc 2 
don Haag Dr W Junk Juno 1938) a new journal 
devoted to fungus parasites of man and the higher 
animals, includes several jiapors on skin diseases 
P Negrom describes in detail the cultural and micro 
Bcopic characteristics of Actinomyces dtscofoltaius, 
which IB concerned in human aitinumycusis and 
lachrymal concretions A new species of Trichophyton, 
named T tmmergens, had been isolated by S Milo 
chevitch, who dosenbos its dmical manifestations, 
its pathogenicity geographical distribution, and 
other characters The disWia con spread amongst 
human beings, and is also contracted from cattio 
It usually attacks bare skm, but can also disfigure 
the beard The ftingus Otdium aJbtcans is often 
associated with superfu lal diseases of human beings , 
R Cifem, P Bedaolli, and C Cavallero provide a 
very detailed summary of tho taxonomic position 
and myoologieal characters of this species which 
should contribute materially to its more correct 
diagnosis It is somewhat surprising, but also 
sufficiently gratifying, that dermatophyte fungi arc 
not very widespread in Great Britain but the exact 
results published from time to time m Mycopathologta 
should make the recognition and cure of such attacks 
as do occur a matter of exact scionco 

Data of Seismology from the Argentine 

A MOST interesting and informative publication has 
just been received from the Astronomical Observatory 
of the National University of La Plata m the Argen- 
tine Republic It 18 the ‘‘Resuitados Sismometrioos” 
for the yectfs 1982, 1033 and 1034, and was publuhed 
m 1937 at the observatory In it ore given readings 
of tile station’s seismograms, including component, 
phase, time arrival, period, anqilitude m mm and 
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absolute amplitude of ground movemaat, notes on 
the phases and notes on the oharaoter of the P wa/vo 
and the estimated epicentre. Further, there are short 
notes on most of tho seismograras, a list is given of 
the number of shocks recorded at tho observatory 
month by month, and there is a geographical index 
of the epioentres of the shocks. The station is equipped 
with six instruments . a Mainka 450 kgm. arranged 
to register east-west movements, a sumlar instrument 
to register tho north-south movements, a Vioontini 
106 kgm , with free period 2 4 see. and amplification 
276 to register east-west movement, a similar instru- 
ment to register north-south movement, a Vioentuu 
seismograph of 64 kgm. to register vertical displace- 
ment, and a Wieohert 80 k^^ to register vertical 
displacement Since m the southern hemisphere 
there are very few soismological stations at ail, 
and m the southern part of South America south of 
lat 30“ there are only six such stations m more than 
half a million square miles, these data will be very 
valuable 

Air Flow at Surfaces 

No. 1803 of Reports and Memoranda of the 
Aeronautics Research Committee (HM Stationery 
Office 6s. 6d.) contains a description of a new method 
devised by Dr H C H Townend of the National 
Physical Laboratory for studying the boundary layer 
flow of air along solid surfaces. If the surface has tho 
end of an electrode flush with it and an electric spark 
IS made to pass to it from a second electrode a short 
distance from it, the ions along tho path of the 
spark persist for a short time, and if the air is movmg 
parallel to tho surface they are carried along with it. 
If a second spark passes, it follows tho path already 
ionized which has drifted down stream, and so on 
for successive sparks. As seen or photographed from 
tho side, tho successive spark paths give the amount 
of drift of ions parallel to the surface m the mterval 
between successive sparks, and therefore the velocity 
at different distances from the surface. For lammar 
flow tho results found by the now method agree with 
those given by more elaborate methods, but for 
turbulent flow rather smaller velocities than the 
older methods 

Isotopic Lead 

In a mass-spectrograph study of the isotopes of 
twelve samples of common lead, A. O. Nier (J 
Amer Chem. Soo., 60, 1671 ; 1938) shows that the 
relative abundances of the isotopes 204, 206, 207, 
208 vary considerably m spite of a nearly constant 
atomic weight. Those samples which oontamed 
relatively more 206 also oontained more 207 and 
208. A tentative explanation for the variations is 
found if some of the samples are considered to be 
‘uncontaminated’ lead, and the others to be this 
with the addition of approximately equal quantities 
of uramum and thorium leads. As the mmerals 
from which the lead was obtained are essentially free 
from thorium and uranium, such contamination 
probably ooOurred before the mineral was formed. 
A recent attempt bos been made to use the oonstanoy 
of the atomic weight of ordinary lecul (and the aUeged 
isotopic constancy) to prove that this lead cannot 
be a concentration from granitic or basaltic rooks or 
their respective magmas, but must have its origm in 
some deeper source in the earth. The jnesent work 
invalidates this ooncluakm; it is not inoonsktent 
with the view that ore lead is related to ordinary 


Igneous rooks, provided ttudi the Th/U ratio m such 
rooks IS taken as 4*0 rather than 1*6 to 2*4, as 
previously assumed. Reasons are given for supposing 
that the isotopic variations found are not present m 
the primeval lead itself, and that they are not due to 
isotopic separation, although it is emphasized that 
tho theory put forword is tentative. A search for the 
isotopes 203, 205, 209 and 210 showed that, if these 
exist at all, they must occur with much lower 
abimdonoe than was at one time supposed. 

Rank Correlation 

The problem of oomparmg two different rankings 
of tho same set of persons is of some importance m 
psychology, and Prof C Spearman’s coefficient of 
rank correlation is well Imown An alternative 
method of measuring rank correlation is proposed by 
M G. Kendall {Biometnka, 30, 81 ; 1938), m terms 
of a new coefficient for which some advantages are 
claimed Both coefficients are easy to calculate, and 
have distributions which tend to normality for a 
large population, but the distribution of the new 
coefficient is surprisingly close to normality even for 
a small population, and its standard error is known 
for the case where all possible rankmgs occur equally 
frequently. The distribution of the old coefficient is 
not known, but it appears to present some peoulian- 
ties, which will be di^ussed in a further communica- 
tion to be published shortly. Finally, it is claimed 
that the new ooefflcient has a natural and logical 
Bignihcancc 

Distnbution of Stars m the Zone — 40 “ to — 53 “ 

Db. J. Jackson has recently published a paper 
entitled ‘ 'Distribution of Stars in the Cape Astrogrsphio 
Zone, —40“ to — 62“” (Af on. Not. Roy. Attro. Soc , 98, 7 ; 
May 1938) in which there is a very full discussion of 
the distribution of more than 40,000 stars. This zone 
has been photographed four times with overlappmg 
series of plates, two senes being taken round about 
1900 with relatively short exposures, tho fourth 
senes being taken m 1923-28 for the determination of 
proper motions m conjunction with the most suitable 
of the earlier plates. There has been close co-operation 
with Harvard Observatory m the determination of 
spectral types, and the spectra of 38,713 stars m the 
zone were clawifled by Miss Cannon. Fifteen tables 
are given m the paper, and these deal with a multitude 
of subjects, araon^ which may be mentioned the 
number of stars of each spectral t 3 q}e arranged 
according to galactic latitude and appeuent 
photographic mogmtude, separation of st€ua mto 
dwarfs giants by means of counts of stars 

according to magnitude, mean colour indiceB accord- 
ing to apparent photographic magmtude, percentage 
of stars m different ranges of proper motions, etc. 
Table XV shows the density distribution according 
to spectral type, and it has been computed from 
assumed absolute photographic magnitudes for stars 
m the main sequmoe. Although the table has been 
extended as far as typo Gk>, tho results have little 
meaning at this sto^ because many of the stars 
included do not belong to the mam sequence. This 
table 18 very mteresting, showi^ the great difference 
in the number of stan of diftorent spectral type. 
There is a clear fklling off of density in the groups 
of apparently bright stars, uid it is sunested 
that the effect may not be real but may m due 
to the presence of distant giant store in these 
groups. 
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Gram Structure of Sand Dunes and its Relation to 
their Water Content 

By Major R. A. Bagnold, Imperial College of Saence and Technology 

T he stratification of wind accumulated sand beds scooped away from one side of the wetted area by 
w well known, and the evidence of it can often hand, it is found that the water has travelled farther 
be seen on the vertical facee of sand pits Beadnoll* and faster through some of the layers than through 
has shown that the lammar structure of 
fresh non cohesive dune sand can also bo 
observed, if the dry dune is soaked with 
water to allow a vertical face to be exposed 
-without collapse The strata he thus ex 
posed dipped at the angle of repose of sand, 
which experiments show to he between 30^“ 
and 36}* to the horizontal* In this case the 
succeeding layers have been formed by sand 
which, havmg been driven over the surface 
of the dune, has come to rest temporarily 
sheltered on the upper part of the slope, and 
has accumulated there, mcroasing the angle 
of the slope until shear occurs An avalanche 
then takes place down the slope from top to 
bottom (Fig 1) Fresh sand deposits formed 
m this way are oharactenzed by their loose 
packing and by their extreme softness I 
have called* such a mode of deposition 
encroachment’ 

Another typo of deposition occurs on a 
smooth sand surface over which sand is be 
mg driven by the wind, when, for various 
reasons previously discussed’, more grains 
come to rest on the surface than are picked 
up from It In this case, which 1 have called 
accretion’, the packing of the grams is very 
close and orderly, and the structure is pecu- 
liarly firm under normally applied pressure 
The layers here run parallel to the surface 
exposed to the wmd (The accretion struc 
tiiro very probably corresponds to that of 
■wind packed’ snOw ) If a dune has ad 
vanoed and grown bigger at the same time, 
both of struoturo, enoroftohrnent and accretion, otherw ParaUol wotted lajpors 1-4 nun thick are left 
are present (Fig 2) This aooounts for the alternate stickmg out sideways like wafers betwewi voids a 
patohes of firm and yieldmg sand found on desert dime centmietre or more m thickness from which the dry 
surfaces sand has fallen away 

Fig 3 shows photographs of the structures thus 
exhibited, taken on the samt dime surface mid at 
spots a few feet from one another on either side of 
a boundary, superficially in-visible, between very firm 
and veiT soft sand The upper photograph shows a 
firm accretion deposit through which a new top 
Pig I surface has been cut by the wmd In the lower 

photograph a typical soft encroachment deposit has 
been laid bare by the same denudation and after 
wards an accretion deposit has begun to grow on the 
top of it (In both oases the sand where not wetted 
appeared merely cm a loose structureless mass, and 
even when wetted showed practically no structure 
j<,g 2 when afterwards cleft down with a knife ) 

The differential rate of travel of water through 
I have recently mveetigated the struoturo of a sand seems to be due to variations m the effect of 
*«««• of desert an expedition earned surface tension caused by differences m the propor 

out with the aid of a Government grant allotted to tion of fine grams present m suoceedmg layera It 
fay the Royal Society When a small quantity can be vended expermumtally that water seeps fastsr 

of water— half a pmt m allowed to soak gently mto through sand oontaming fine grams than throng 

* given spot on a dune surface, «id the dry sand is sand which does not 
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In the case of the aooretion deposit (Fig 3), I have 
shown experimentally* that the proportion of line 
grama in such a deposit u controlled mainly by the 
composition of the source from which the samd comes. 
A change of wind direction may therefore alter the 
fine-gram composition of the deposit, even assuming it 
to be growing steadily the while In the same paper 
It was pomh^ out that the process of denudation 
tends to oonoentrato on the surface both extremely 
coarse and extremely fine grades. There are therefore 
two possible causes of the variation m texture. 

The cause of the laminar struoture of enoroaohment 
deposits is more mteresting. Smoe the grams reach 
their final resting place after avalanching down the 
slope, the struoture appears not to be due to direct 
wmd action. From experiments with a mixture of 
coarse and fine sands, each dyed a different colour, 
it appears that when a dry sand avalanches down a 
slope the finer grams become concentrated along the 
mtemal surface of shear. When afterwards wetted, 
the mixture shows just the same structure as the 
lower photograph m Fig. 3. This phenomenon does 
not seem to bo generally known, and it may have 
useful applications m experimental soil mechanics. 

That desert dunes are able to retain for very long 
periods the moisture received from rare showers of 
ram has long been recognized But it hcM often 


puzzled me why such patches of moisture should be 
found beneath the soi^ surface in some places but 
not m others nearby The explanation now seems to 
he in the different structure of the two kinds of sand 
structure. When ram falls on an exposed encroachment 
deposit, the water seeps rapidly downwards along 
the old shear planes into depths at which it is immune 
from temperature changes and consequent evapora- 
tion. When, on the other hand, it falls on a firm 
aooretion struoture, it spreads out laterally along the 
surface layers of finer gram composition, cmd is 
hmdered from smking by the mtervenmg layers of 
sand which are lockmg in fine grains. It therefore re- 
mains near the surface and is soon lost by evaporation. 

In all oases where I foimd a moist zone beneath 
the dry surface, and in most oases where blades of 
dead grass were still visible on the dunes, the sand 
when wetted showed the steeply dipping structure 
of the enoToaohment formation This is m accord, 
too, with my experience when motoring over dimes 
in very and country, that aren.<. contaming occasional 
dead vegetation are to be avoided owing to their 
probable softness. 

> BesdiWin, H J L, Otog J , U, m (1»10) 

‘ Jenkln, C. V , Free Itut Cte. Bitg , 2M, Hi (ItSt). 

‘ Baanold, R A , Otog J , M. 412 (lt37) 

‘ Basnold, R A . Pros Roy Sot , A. ISS, 2S0-2S4 (ie37). 


Researches 

I N a noteworthy article, the first to appear from the 
recently foimded Institute of Experimental 
Psychology at Oxford, Dr. William Brown discusses 
“Hypnosis, Suggestibility and Progressive Relaxa- 
tion’’ (Brtt J. Pgyeh , 28, Part 4 : April 1938). 
Ongmally delivered as a lecture to the Bntish 
Psychological Society, it was agam communicated, 
m on abndged form, to the Psychology Section of the 
British As^iation m 1937. The importance of its 
content justified this second communication at the 
Nottmgham meetmg, when many members of other 
sections had the opportunity of hearing and dis- 
eussmg it. Dr. Brown has been well advised to have 
the lecture prmted. 

Beginning with a brief outlme of its history and 
development from the tune of Mesmor, the author 
even more briefiy expounds his own theory of 
hypnotism and a technique for mduomg hypnosis, 
which may or may not mcludo muscular relaxation. 
In his therapeutic practice, however, relaxation is 
always mdu(^, beginning with the small muscles of 
the extremities, extending to the greater muscle 
groups of lunbs and torso, and endi^ with all the 
lesser muscles mvolved m speech and vision. This 
prooesa not only secures a calm and tranquil state of 
body, but also tends to extinguish both inner speeoh 
and visual imagery, whieh might support oonsoious 
activity and keep the mmd alert. As Jacobson has 
experimentally shown, progressive relaxation is of 
the highest unportanoe m many pathological oon- 
ditkms, and of itself may effect their alleviation and 
even removal. Combing with hypnosis, it secures a 
passive and receptive state of m^, during which 
ourative suggestions may be given to the patient 
with every expectation of success. The physioian 
also pays ^t«ition to the respiration of his patient, 
which is normally an autonomio function, in order 


in Hypnosis 

to mduce a slow, regular and rhythmical movement 
of diaphragm and mtraoostal muscles, which mokes 
for still greater mental passivity. Though the author 
does not refer to him, Heyer has pomted out that 
this, the only autonomio process which is also under 
conscious control, enables us indirectly to mfluenoe 
the functionmg of other autonomic processes. Dr. 
Brown, however, lays stress upon another way of 
securing control over the autonomio nervous system, 
namely, by means of the forming of conditioned refiexes. 
Hudgins, using Pavlov’s method, has shown experi- 
mentally that the pupillar reflex can be ‘conditioned’ 
to the sound of the word ‘contract’ when, j'ust after 
pronounemg it, a bright light is flashed upon the eye. 
In tune, the pupil comes to contract when the subject 
of the experiment pronounces the word ‘contract’ 
himself, or even thinks it, thus enlarging the scope 
of his volitional control, even if only mdirectly. 
The psychotherapeutic value of this prooess of 
conditioning would seem to be evident ; since, 
as Dr Brown pomts out, a word, or thought, 
may bo associated with the operation of a i^ug, 
and m tune come to act as a substitute for it 
What IS, however, of greatest mterest in this 
paper is this aooount given of the experiments upon 
the patellar reflex, earned out at the Oxford In- 
stitute by Dr Brown himself, by which it was 
shown that normal sleep and the hypnotic condition 
can be distinguished by their several effects upon 
the knee-jerk. The subject was seated in a chair ; 
and every ten seconds a smart was mven on the 
mtellar tendon by an electnoally oontioUed hammer. 
The excursion of the reflex movement was recorded 
uMn the Buoked paper of a kymograph by a lever 
inuch was connect by a thread passing over a 
pulley to the subject's foot, thus securing a con- 
tinuous record. 
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The method followed was to cause the subject to 
fixate hw eyes upon a bright light, and to secure 
relaxation by suggestions of drowsiness, sleep and 
rhythmical breathing The subject becomes deeply 
relaxed , and, thou^ not asleep, his knee jerks are 
abolished But, when suggestions of a hypnotic kmd 
(for example, that he cannot open his eyes) are given, 
the reflex manifests itself agam 

A similar criterion of the distmotion between 
sleep and hypnosis is found m the so called psycho 
galvanic (or skm constrictor) reflex The more 


relaxed the subject becomes, the more the body 
resistance rises , the less there is of ‘alertness 
But, when hypnotic suggestions are given, the 
resistance falls It would seem that hypnosis is a 
state of peculiar, though restricted, vigilance , where 
as lethargy is a blend of hypnosis and drowsmess, 
or sleep 

These and like experiments show the possibility, 
and indicate the importance, of extendmg laboratory 
methods to the investigation of ‘abnormal and 
pathological states 


The Arctic Fauna 


G reat mterest m arctic exploration during the 
last few decades has result^ in a large number 
of pubhcations on its faima, mostly descriptive m 
character and restricted either to certam areas or to 
groups of anunals The only comprehensive work on 
the subject is the well Imown Fauna Aretiea, * 
written by numerous contributors under the editor 
ship of Roemer and Schaudinn, which oontams 
extensive lists of animals, mostly devoid of any 
general information and useful mainly for the 
statistics of the fauna The questions of the ongm 
and evolution of the arctic fauna have been attacked 
by some eoogeographers , but their comprehensive 
treatment from a modem pomt of view was lackmg 
This gap is now filled by Prof N J Kusnezov, who 
has succeeded m less than a hundred pages m present 
ng a remarkably concise and clear survey of the 
whole problem.* 

The term ‘arctic’, as imderstood by the author 
comprises the territories occupied by the tundra 
proper and by the northernmost margmal belt of the 
forest zone with its scattered, stunted trees An 
up to date list of the number of species m each 
group of animals is given, the total bemg about 
6 600 species The Mtual number of arctic species is 
estimated as at least three tunes as many The 
number of vertebrates, except birds, is too small to 
permit reliable zoogeographical conclusions, while 
buds, although numerous (270 species) are repre 
rented almost exclusively by non resident species, 
which spend m the arctic only a very short breedmg 
period Most of the mvertebrates are still insuffi 
oiently studied , but msects are represented by an 
unexpectedly large number of species, particularly of 
Diptera, Hymenoptera, Coleoptera and I^idoptora 
The existence of ^e arctic fauna under the 
peculiar envuonmental conditions of high latitudes 
undoubtedly suggests a long period of adaptation 
Unfortunately, the physiological asjieot of this 
adaptation remains unstudied and is probably not 
the same m difrerent groups One pomt, however, 
appears certam, namely, that the present composition 
of the Biotio fauna is determmed not so much by tho 
thermal conditions of the arctic, as by nutntional 
interrelatianB of organisms, that is, x^rumurly by 
plant life, i^oh is mainly dependent qn the pewliar 
seasonal distribution of daylight 
As regards the taxonoimo composition of the arotio 
fauna, it proves to Im 9 most heterogeneous, mcluding 
ropfesentatives of both primitive and hi^y special 
**ed groups, wbUe there is no group mat may be 
'BgwM as speoil^ adapted to arotio conditions This 



complexity of arctic fauna suggests a very chequered 
history h rom a zoogeographer s pomt of view this 
history oan be beet made mtelligiblo by acooptmg 
the theory of longitudmal displacements of climatic 
zones (Koeppen Wegener) oausmg oorresjionding 
migrations of onunal population 

Among the various lustorical elements of the arctic 
fauna an important place belongs to tho ouarctics , 
as the author calls endemic species now hvmg only 
imder arctic conditions, although they have no 
apparent ecological or physiological Captations 
The primary origm of tho eiiarctics is obscure, but m 
Lopidoptera, for example, a taxonomic analysis of 
euarctio forms pomts clearly to their origin from the 
Tertiary fauna of the Angaran contment Moreover, 
it 18 highly probable that many of tho euarotios 
should be regarded not as postglacial immigrants 
mto the arctic zone, but as relics of a preglaoial fauna 
This assumption is based on quite legitimate doubts 
of the seventy of conditions during glaciation (which 
IS usually taken for granted) and on the existence of 
numerous plants and animals under most mtense 
arctic conditions, for example, m (.reenland and on 
arctic islands 

The Quaternary glaciations resulted m a soutli 
ward migration of most arctic organisms which found 
temporary refuges on the edges of glaciated areas 
This was followed by return migrations during the 
mter glacial periods, and these repeated movements 
led to the great complexity in the composition of the 
present Arctic population in which, apeu^ from the 
Angaran elements, those dei ived from ‘refuge areas 
m western Europe, m the centre and extreme east of 
Asia, and in the north west of North America, can 
be distmguished 

Incidentally, the analysis of the Arctic fauna 
throws some light on the similar groat heterogeneity 
of the more southern faunas, namely, the palaearctio 
and tho nearotio, and tho author msists very em 
phatioally that the tune has come when the current 
conception of rigidly defined zoogeographioal regions 
should be drastically revised on the basis of mi^em 
ecological and geological knowledge and theones 

The work of Prof Kusnezov deserves close study 
not only by those specially mterested m the orotic, 
but also by biologists m general, since it represents 
a courageous attempt to discuss a wide biogeo 
graphical problem firom a thoroughly modern pomt 
of view and with a healthy critical attitude towards 
g^erahzations Uiat are generally accepted merely 
because they are often repeated 

A good bibliography on the motic fauna (and 
partly flora) oonpnsing twelve pages concludes tins 
mteresting p^wr B- P. Uva»Ov. 
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Vegetable Poisons of Africa 

D r, G, CUFODONTIS has reviawed these 
numerous vegetable poisons of whioh the 
native peoples of A&ioa have nuule use from time 
immemorial m war, hunting, fishing and the de- 
struction of fierce and noxious animals (SeterUta, 
Her. 3, 32, 1-6 ; 1938). Though the use of these 
poisons by the natives has long been recorded by 
travellers, owing to lack of botanical and chemical 
knowledge mformation is often defective. Native 
methods of extraction are often not only complicated, 
but also surrounded by mystery and magical ritual, 
making observation a matter of difficulty. 

StropfutrUhut, a genus widely spread over the whole 
of tropical Africa, is the prmoip^ source of the most 
powerful African poisons. Its use was recorded so 
long ago as 1866 by Livingstone on the Zambezi, 
though the actual plant used was not identified until 
long after. As an arrow-poison it is fatal to man 
and most animals, only such large pachyderms as 
the elephant and hippopotamus being resistant In 
West ^rica S. hispidus is used, while m Senegal and 
Guinea its effects have been known to Europeans by 
fatal experience since the fifteenth century 

The genus Acocanthera, of which half a dozen 
species are found in different parts of tropical Africa, 
produces a poison which, acting on the nervous 
system and by vaso-constriction, is even more power- 
ful than strophanthm, an arrow wound causing death 
m about one hour. A . ouadau), confined to Somaliland, 
and A. S^%tnperi m Abyssuua, Somaliland, Kenya 
and Tanganyika, produce a powerful poison, effective, 
it IS said, even m pachyderms which resist stro- 
phanthm The ademums, confined with one exception 
to Somahland and the adjacent regions including 
Socotra, are strongly toxic. They produce a latex 
which the Somalis use, not for their arrows, but for 
poisoning bait to kill destructive or dangerous 
animals near the villages. The active principle is a 
toxic glucoside which has not yet been analy^. In 
South Africa a strong arrow poison is extracted from 
Toxwophlan Thunbergtx end also from the bulbs of 
one of the Amaryllidss Buphana dxaUcha, which con- 
tains naroissm, hemanthin and a strongly toxic 
amorphous alkaloid, buphanm A largo farmly, very 
nch in poisons, is the Eaphorbiaoeee, whioh oontam 
five distinct groups of poisons In Africa the use 
of poisons extract^ from members of this family is 
confined to the Bushman, Bongos and certam Arabs, 
wlule on the east coast at Zanzibar one variety is 
used m fishing. Few of the leguminous plants are 
used, and most of these for fishing. It is remarkable 
that the Stryehnot group, whioh m other continents 
produces such terrible toxio agents as curare in 
America and the upas poison of Indonesia, in Africa 
holds a very- subordinate position 


Science News a Century Ago 

Engineering Education at University College, London 
In the autumn of 1838, ooursea m civil engmeenng 
were arranged at both King's College, and University 
College, London. An advertisement m the Athenaum 
fpr September I, 1838, said “Courses of lectures in aid 
of the system of instruction pursued m the offices of 
Civil Engmeers, will be given at University College 
m the oourse of the ensui^ Session. 

“Every Saturday evening, from 7 to 9, Mr. De 
Motgui, Professor of Mathematios, will give Lectures 


and Praxes, the pnnoipal object of whioh will be 
to teach the apphoation of Arithmetic to the results 
of Algebra and Geometry. Mr. Sylvester, Professor 
of Natural Philosophy, will deliver an Elementary 
Course prmoipally on the Mechanics of Solid Bodies, 
and the Doctrine of Heat, and their apphoation to 
the Steam-engine. The Lectures of Professor 
Sylvester will be given every Wednesday evening 
from 8 to 10. 

“By attendmg a Course, or Courses of the Practical 
Chemistry of Professor Graham, on Monday, Wed- 
nesday and Friday from 4 to 6, the Civil Engineer 
will be exercised m the manipulation of testing and 
analysing, especially as regards mineral substances 
used m the arts." 

Lyell and the British Association 

On September 1, 1838, Lyell wrote from his 
father’s house at Kmnordy, Forfarshire, to his 
father-m-Iaw, Leonard Homer, giving an aoooimt of 
his journey to Newcastle for the meeting of the 
British As^iation. He had been through Suffolk 
and Norfolk geologising, and at Norwich had “avoided 
all but ooUeotors" The journey northward was 
made in one steamer from Yarmouth to Hull and 
then by another from Hull to North Shields. From 
Shields he made a long excursion to Tynemouth 
along the shore, went by gig to Oullerooats ‘Vhere 
the ninety-fathom dike is laid open m the olifEs, the 
magnesium limestone on one side and the coal on 
the other”, visited a railway cutting and croased the 
Tyne to the Maiston Books, "where there are lofty 
perpendicular olifik of magnesium limestone, and 
small isolated rooks or neeffies of the same m the 
sea”. At Newcastle Murchison told him he would be 
president of the geological section. “All that I saw 
of the government of the Association,” he wrote, 
“gave me a good idea of the spirit, but no wish to 
consume my time m taking part m it, to which I am 
uivited, I hear, by bemg put on the council Sedg- 
wick was so eloquent ; his lecture to 3,000 people on 
the sea-shore miade a great impression.” 

A Uniform System for Railways 

In 1838 Nioolas Wood (1793 T-1865) published the 
third and last edition of his “Praotioal Treatise on 
Rail-roads and Interior Communication in General, 
etc ” In a review of this edition. The OwU Engineer 
and ArchttecU' Journal m its September number 
said ; “It is now generally admitt^ that Railways 
must shortly become the great highways of the 
kingdom ; and it consequently becomes an object 
of national importance to consider the best modes 
both of constructmg and working them. It appears 
to us highly desirable that they should all be governed 
by one law, and all their regulations should be 
uniform. . . . Regretting, as we do, that the 
opportunity should have been lost of carrying on the 
raiiway sy^ra from the first on a uniform con- 
sistent plan, we thmk that much might yet be 
acoompl»hed towards this very desirable object. For 
this end we would reoemnumd as a hk^y desirable 
meoeure, the immediate formation of what might 
be termed a Railway Conghess oonsisting of one 
Director and the Engmeer of each line. . . . Their 
decision should be binding on idl Uie oompemies, and 
when necessary, they might raoommend to Porha- 
mmit bills for the rmulation of railway, which from 
such a body would oome supported by the high 
authority of extensive and pm^ioal expenenoe.” 
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Societies and Academies 

Pans* 

Academy of Saences, June 27 (C R 206 1933 2038) 
PiEBKE Dubois and Paul Breton Study of the 
ammonium vanadates 

Jean Calvet, Piebbb Jaoquet and Asoni 
GrUTNiEB The hardening by agemg of an aluminium 
copper alloy 

Denis Duvben An attempt at a partial asym 
metno synthesis 

L^on Pauteay Catalytic hydrogenation m the 
naphthalene senes 

Jean Cuvillier Contribution to the study of 
the Nummulitio of Hadhramaout (Southern Arabia) 
Raoul Combes The action of the medium on the 
nitrogen nutntion of the flower 
Mile Marik Celan The chondnosomcs plasts 
and nuclei m the course of evolution of the cystocarp 
ill Haioptthya jnnaatrordts 

Th]£ODORE SOLACOLU, DiiMETRE CONSTANTINESCO 

and Mme Marouebite Constantinksco The 
anatomical and oytological study of the modiflcation 
provoked by organ© formative substances on the 
decapitated stems of Vtcto Faha 
Mme Luoienne Lavier Georof Variations m 
the organization of the leaflets of Laburnum vulgare 
Charles Chabeoltn The germination of the 
seeds of Orobanche apecioM 
AndrA Paillot The process of moulting m the 
middle mtestine of the caterpillars of the silkworm 
Pierre CarrIerb Researches on the evolutionary 
•cycle of the trematodee of Ashes 

Albert Chauohabd, Mme Berthe Chauohard and 
Paul Chaucuabd Contribution to the quantitative 
study of the variations of excitability of the respira 
tory centre 

Henry Btjlliard and IsbaSl Orundland 
F xpenments relating to the behaviour of the lipo 
proteio complex 

Pierre Qirard and Ni^da Marinesco Ultra 
Sound centrifugal machine 
Basils Luyet and Gr^oocrb Thobnnks De 
monstration of the isotropic properties of oolh lar 
masses vitnfied at the temperature of liquid air 
Charles DH:itBA and Vebo Castelli The pro 
perties of the photoluramescence of synthetic flavin 
Mllb Berthe Biboheleb The ometid of the 
Pendmeans 

Albert Peybon, Guy Poumeau Delillb and 
Pierre Meboieb The ongm and significance of 
the different varieties of histiocytes observed in 
inflammatory lesions and in the course of immunity 
reactions 

*Contmu»d from p 367 


Moscow 

Academy of Saences (<7 H , 19, No 3 , 1938) 
h Pontbyaoin Classification of contmuous 
transformations of a complex into a sphere (1) 

A OroSbv a theorem of Imear systems 
P BaIulin Absorption of ultra waves m 
electrolytes 

I I Kobhilot Kmetios of the formation of 
MgiCd and MgCd, from solid solutions of Mg — Cd 
alloys 

A A Arsbktev Age of the Vitim basalts 


N Kogan Stratigraphy of Tertiary formations 
in the south western jiart of Soviet Sakhalm 

I V Luchizky Ultra basic rocks of Eastern 
Transbaicalm 

V K Monich Average chemical composition of 
the Cambrian basaltic lavas of West Sibena 

P J Schmidt and Q P Platonov Seasonal 
character of the response of fashes to low temperature 
K A Mikhailova Chromosomo morphology of 
cotton 

H F Kushneb Blood compisitions of yaks, 
cattle and their hybrids m connexion with the 
heterosis of hvbrids 

A ScHMUi K Chemical nature of substances 
indiKinK polyploidy m plants 
M Navashin Influence of acenaphthtne on the 
division of colls and mich i 

Dontcho Kostoff Irrogulantios in the mitosis 
and polyploidy induced by colchicine and ace 
naphthene 

A I /uiTiN New data on the chromosome 
number in \ ak {Foephagus gruninens L ) 

V I Rischkov and F P Gromyko A new 
method for the purifacation of the tobacco mosaic 
virus 

K 8 SouKOV anil A M Vovk Mosaic disease 
of oats 

N Abkhanoeirkaya New methods for studying 
tho brown spot disoaso in potato 

L C. DoBROinJOFF t ritical periods in the mineral 
nutrition of plants 

M Ch Cajlachjan and L P 2danova Roll of 
growth hormones m form building proci ssos (2) Vem 
alization and formation of growth hormones 

Rome 

Nauonal Academy of the Lmcei (AtU 26 433 472 
1937) 

O Nebbia hmes of tho total quantities of motion 
m permanent liquid currents which vary gradually 
F Tbioomi Theory of the elastic arc with a 
circular directrix (2) 

Ij Gialanflla Now researches on the solar 
group of stars (1) 

P SoONZO Effect of the displacement of con 
tinents on the duration of the earths rotation (1) 
A Baroni Action of selenium sulphur proto 
chloride and of sulphur selonium protochloride on 
ethyl mercaptan and on ethvl selenium mercaptan 
(2) Selenoglyoennes 

A«», 27, 3-36, 1938 

O ScARFA Equations for tho thermodynamic 
oaloulation of the electromotive *^orce8 of gas cells 
O bOARPA and O Rossi Volta effect in solid 
metallic alloys (1) 

T Boooio Curvature of a surface and of a 
variety 

U Salini Assemblage of quadrics defined in one 
point of a surface 

O GarcIa General equations of the restricted 
relativity dynamics 

a Lampabiello Compoundmg of motions accord 
mg to Pouioar^ 

A CoBBADBTTi A new claMsification of Haemo 
tportd*\dta based on the existence of a sohizogonio 
cycle of the plasmodes m the oells of tissues 

A MiSSIBOLI Development of maldnal parasites 
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Co-operation between the British and American Associations 


TT 18 probable that Lord Rayleigh s term of 
office will mark one of the moat momentoua 
penoda m the long history of the British Asaocia 
tion To take the imtiative m formmg a Division 
to deal with the social and mtemational relations 
of science is to undertake an onerous and respon 
Hible task for which the Association is peculiarly 
fitted and m which it will have the good wishes 
of all who realize the effect that advances m 
science may have for good or ill on the welfare 
of our own community and of the nations of 
the world at large As the Council of the 
Association does not meet until November the 
General Committee at its final meetmg at Cam 
bridge approved the appomtment of a provisional 
committee and a few possible members of this 
committee were suggested to be invited to serve 
upon it The pubhoation of a list of the names of 
these membeis as forming even a provisional com 
mittee is, however, premature and unauthorized 
The Cambndge meeting has been signalized by 
yet another advance of mtemational importemce 
The Amencan Association for the Advancement 
of Science has aims and mterests which have much 
m common with those of the British Association 
and it has long been felt that a closer liaison 
between the two Associations would hasten the 
realization of those ideals of mtemational oo 
operation and good will and would form a very 
considerable contribution made by mrai of science 
to the cause of world peace 
By a happy chance the principal officers of the 
Amenoan Association were able to bo present at 
the Cambndge meetmg of the Bntish Association 
and they have agreed to transmit to their executive 
two suggestions, which have the full approval of 
the General Committee of the Bntish Association 
for promoting a closer umon between the two 


Associations It is suggested that m alternate 
years a distmguished Amencan man of science 
should be mvitod to deliver an address before the 
members of the Bntish Association at their 
annual meeting and reciprocally m the years not 
marked by such lectures that a distinguished 
Bntish scientific worker should address the mem 
bers of the Amencan Association at their summer 
meetmg 

Those addresses which will be devoted to a 
topic of broad scientific mterest will usually but 
not necessarily deal with some of those aspects of 
science and society which are the concern of the 
new Division of the British Association 

Further the officers of the Associations are 
anxious that the Associations through their 
members should have more mtimato knowledge 
each of the other s work As a beginning to that 
end it IB suggested that a number of those actively 
engaged m the work of eithei Assocuvtion as 
members of Council or otherwise, should be elected 
to membership of the sister Association with the 
full privileges of attendanci at meetings and of 
reception of journals 

This pnnciple ol exchange of the privileges of 
membership may be greatly extended m the 
future but m this connexion much will depend 
on the form taken by the new quarterly journal 
which will replace the present annual report of 
the British Association after the pubhcation of the 
report of the Cambndge meeting 

The Associations are to be warmly congratulated 
on their courage and mitiative m takmg these 
steps steps which are obviously but the beginnings 
of others which will lead to greater understanding 
and closer oo operation with correspondmg reper 
oussions on the friendship between two great 
democratic oommunities 
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Business 

“That which man altereth not for the better, 

Tune, the great Innovator altereth for the worse ” 
Francis Bacon 

T O DAY we are almost all of us forced to think 
m terms of progress, although there are still 
some who find no mterest m the idea of change and 
thmk rather of conservmg the ancient values 
Humat\ wants are moreasmg both m variety 
and in mtensity On all sides and in all countries 
the standard of hvmg is advancing rapidly 
The word living no longer impbes food and 
warmth and shelter only, but moludes much m the 
way of recreation and amusement 
The present world wide state of unrest is an 
expression of the need for adjustment to change 
partly arismg from the effect of scientific discovery 
upon the whole framework of economics politics 
and sociology Adaptation to new conditions 
always requires mcreasod effort and has to over 
come mdifferent and vested mterests, pohtical and 
academic, just as change m mdustry is resisted by 
financial mterests Whatever the attitude may be 
to the process, it must be admitted that we are m 
the presence of constant and relatively rapid 
change The outstanding problem m busmess of 
all kmds is that of peaks and depressions , the 
ups and downs of the curve of prosperity become 
apparently more pronounced and more frequent 
Plannmg has failed to flatten the curve , busmess 
sentiment and action are all one way at any 
particular moment, and the short view prevails 
The consequences, both social and political, are 
very disturbing It has been suggested that com- 
merce, or those engaged m it, is insufficiently 
educated m science to be able to grasp the poten 
tialities of the apphcation of scientific method to 
mdustry These changes have been brought about 
by engmeenng science almost everywhere, except 
m commerce as distmot from mdustry An 
example is the recent sharp nse and fall m base 
metals An apparent shortage encouraged a rush 
to buy forward and some speculation The price 
increase brought largely mcreased supphes mto 
sight through technical activity , the buying 
became unneoessaiy and ceased , the speculaton 
threw their holdmgs on a market bare of buyers, 
and a serious slump followed 
Improvement means research, and it is indicative 


Research 

of the new trend that the chairman of company 
after company aimounoes that organized research 
has become the dommant competitive weapon fw 
their particular establishments The research is 
not always or necessarily scientific, but that is 
partly because the word science is used to 
indicate the apphed natural sciences What is 
wanted by busmess men is a wider training m 
scientific method, which perhaps can best be 
gamed through natural science The abihty to 
weigh evidence is the faculty of the legal profession, 
which makes use of it to sway judge or jury In 
science it is Nature which has to be mterpreted, 
and every observation should be followed to a 
logical end , theories should act merely as working 
hypotheses the greatest mvestigator is he who 
can devise an experiment to test a pnnciple and 
can carry it out 

In busmess the demands are more complex , yet 
the busmess man should at least have scientafio 
method as the foundation of his knowledge and 
not regulate his activities by a senes of shots 
which are desenbed m city language as ‘market 
anticipation’ 

Research m mdustry has been defined as the 
development of a new idea firom its genesis until 
the time when it meets the approval of the con 
Burner A progressive company has to be ready 
to mtroduoe the new product, the new design, the 
new formula, with as great facility as it mtroduces 
new raw materials or new maohmes As the 
Amencans say, the rate at which older markets 
wane establishes the rate at which newer markets 
must be developed This is an important prmciple 
which 18 not always understood , firms have been 
known to overdo the issue of new hnee to the 
confusion of their customers and the detriment oi 
their trade 

The gas mdustry affords an mterestmg example 
of the recogmtion of the need of busmess research 
m oatermg for its customers , we make use here 
of Sir David Milne Watson's address to the Inter- 
national Engmeenng Congress at Glasgow Qas- 
fires made their appearance on the market about 
1863, when an early teohnioian remarked “to meet 
the wishes of that unreasoning portion of the 
community whidi hked its source of beat to be 
bright, two classes of store hare been designed, 
nz , the cheerful stoves and the olaes known as 
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gas-fires”. Much later, when eleotrioal competition 
became a serious threat, modernization of ap- 
pliances and of its whole contact with the public 
became an urgent task for the gas industry. 
Research was strengthened with the view not only 
to efficiency but also to appearance. In five years 
the new armament of the industry was forged, the 
enameUed gas cooker, the modem coke fire, 
thermostatic control, water-heaters, stream-Imed 
coloured gas-fires, refrigerators, all became avail- 
able for the public with an efficiency of twenty 
per cent greater than before. No wonder the 
mdustry strengthened its grip on the market and 
IS casting around for wider fields of development 
In these days of quick change, it is not sur- 


prismg that the relation of industry to the State 
should come imder consideration and that there 
are some who would displace mdustry as it is 
now constituted by some form of national effort. 
On the othhr hand. Prof. E H Schell, of Mas- 
sachusetts, recently expressed the view that 
industry will contmue m the main to evolve along 
the present lines whatever developments may take 
place m the social stnicture. The future policy 
of mdustry must be one of continuity, although 
it must be even more flexible to change Such 
change must not be emotional and hasty, but 
studied and calculated, the result of what has 
been sought to describe hero as busmess 
research 


Flame 


Combustion, Flames and Explosions of Gases 
By Br Bernard Lewis and Dr Guenther von Elbe 
(The Cambridge Series of Physical Chemistry ) 
Pp xiv -i- 416 (Cambridge At the Umvorsity 
Press, 1938.) 21s net. 

E leven years ago appeared the comprehensive 
monograph entitled “Flame and Combustion 
m Gases” by Prof W. A. Bone and D. T. A 
Townend, followed a year or two later by "Gaseous 
Combustion at High Pressures” by Bone, Newitt 
and Townend. Except for a small volume on 
"Flame” by 0 C de C Ellis and W A Kirkby 
(1936), the subject has not since been treated as 
a whole in English, until the recent appearance 
of the work by Bernard Lewis and G von Elbe 
now under review. 

The. new book deals almost entirely with de- 
velopments in the last eleven years, and admirably 
supplements Bone’s books. It covers a period in 
which the ruling idea among many of those who 
have studied the chemistry of combustion is that 
of chain reactions, for the year after the pubhcation 
of Bone and Townend’s book -saw the appearance 
m the ZeiUchrift fUr Physik of SemenoflTs paper 
on the “Theory of the Mechanism of Combustion” 
The authors accept the view that oham reactions 
are characteristio of moat processes of gaseous 
oombostion, although “the question has to be 
decided in every individual case from ’the sum total 
of experimental data Sometimes there are com- 
pelling criteria, such as a large quantum yield m 
the photochemical reaction or the phenomenon of 
the upper explosion limit” (that is, the experi- 
menUJ Itmt many gaseous mixtures can be 
maintained at a suitable temperature and {oeasure 


without undergomg more than very slow chemical 
change, but inflame at the same temperature 
when the pressure is reduced to a well-defined 
value) “In other cases it is difficult to demonstrate 
more than the great possibility of the cham 
mechanism because it is difficult to ehmmate 
positively all other alternatives” The main 
criticism that has been made against the some- 
what facile explanation of combustion reactions 
by a chain mechanism is that the postulated oham 
carriers have rarely been isolated from, or detected 
in, the reacting mixtures Moreovei , it seems that 
each student of any one reaction postulates a 
different scheme for the sequence of events of his 
chain reaction. 

The idea of a cham reaction m combustion pro- 
cesses has historical authority, for H B Dixon’s 
mterpretation of the oatal.^io effect of small 
amounts of water vapour on the inflammation of 
carbon monoxide was a oham mechanism ; carbon 
monoxide was oxidized by water vapour, hydrogen 
being set free and m turn oxidized by molecular 
oxygen to re-form the catalyst Much further back, 
Mrs. Fulhame in her remarkable “Essay on 
Combustion” (1794), writing of the reduction of 
metallic oxides by carbon, says, “water is essential 
to the reduction of metals in low degrees of heat — ■ 
since the water is instantly decomposed by the 
charcoal, it is a necessary consequence, that its 
oarbone must unite with the oxygen of the water, 
while the h}rdrogen of the latter unites, in its 
nascent ‘State, with the oxygen of the metal, and 
reduces it, forming a new quantity of water equal 
to that deomnposed : this new quantity of water 
may be decomposed in its turn : so that a thimble 
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full of water would be sufficient to reduce any 
quantity of metal provided the water were pre 
vented from escaping and tune enough allowed 
The authors own attempts to postulate a oham 
mechanism capable of explammg both the slow 
and the explosive combustion of hydrogen with 
oxygen have appeared m pnnt hitherto m part 
only They now present the whole picture m some 
forty pages of concise exposition which covers 
most of the experimental results of the many 
workers on the subject Whether it is a true view 
of what happens may be questionable but the 
summary alone is valuable By somewhat similar 
schemes they describe the combustion of carbon 
monoxide and more hypothetically and still more 
elaborately the combustion of hydrocarbons 
Folio wmg this lengthy but not too long treat 
ment of the chemistry of combustion there are 
brief chapters on emission spectra and ionization 
m the flame front (6 pages) on igmtion by sparks 
(11 pages) and on limits of self propagation of 
flame (5 pages) Photographic methods of reoordmg 
flame movements are next desonbed briefly with 
a mathematical analysis of the mechanism of 
combustion when an explosive mixture is igmted 
at the centre of a closed sphencal contamer by 
the application of this analysis the speeds of flame 
m a stationary gas mixture over a range of pres 
sures have b^n deduced from explosion records 
of oxygen ozone mixtures 
The authors describe as burning velocity of a 
gas mixture what previous writers have variously 
called Vitesse normale entzimdimgsgesohwmd 
igkeit and fundamental speed of flame that 


IS the Imear speed of flame m a direction normal 
to its surface through a mixture at rest and at 
constant temperature and pressure just ahead of 
the flame They describe vanous methods of 
determmation of this constant the analysis of 
which 18 perhaps the outstanding unsolved problem 
m the subject of flame propagation 

Chapters on detonation (33 pages) and on 
thermodynamic functions of gases deduced from 
band spectroscopy (15 pages) leadmg to the oaloula 
tion of explosion pressures temperatures and 
flame volumes (64 pages) are welcome summaries 
of mathematical and experimental work on 
difficult subjects 

A short disoussion of problems m technical com 
bustion processes (24 pages) is confined almost 
entu-ely to those of mtemal combustion engmes 
perhajis because the most mterestmg theoretical 
problem m technical combustion processes is that 
of knock m these engmes 

Some useful appendixes contam tabulated data 
on the energy contents of gases up to flame 
temperatures equihbrium constants of various 
reactions m flames heats of combustion and of 
other flame reactions limits of mflammabihty and 
flame temperatures 

The book appeals to the reviewer as on the 
whole a well balanced account of modem work on 
flame If not unnaturally it may seem to give 
relatively somewhat great attention to American 
work most readers will nevertheless be grateful 
for the concise way m which the more mtneate 
parts of the subject are expounded and oo ordm 
ated H F Coward 


Organisms and the Earth 


The Ongm of Life 

By A I Opann Translation with Annotations 
by Prof Seignis Morguhs Pp x+270 (New 
York The Macmillan Company 1938 ) 8« 0d 
net 

^r^HlS book falls mto three distmet parts the 
^ history of ideas on the ongm of life geo 
obemistry and the author s picture of a possible 
mode of development of organisms The historical 
part is reasonably complete and is suitably gam 
ished with quotations from Engels but it is 
spoilt by occasional lapses of which it is very 
unlikely that Engds or his immediate followers 
would have bMu guilty A reader of the book will 
realize that the following sentence is no more 
ridiculous udien taken out of its context thui it was 
when in it No matter how minute the ultra- 


microbes are if they are hving organisms they 
must be endowed with a defimte and complex 
organisation which makes it possible for them to 
perform a number of vital functions 
In the section on geochemistry a picture is 
presented of the composition of the earth s surface 
layer when there was nothmg on it that could 
conceivably be described as living We have long 
been accustomed to the idea that the earliest 
forma of life were strictly anserobio and that 
atmospheno oxygen is a biological product made 
ohiofly by the green plants Opann carries these 
ideas a stage farther and mamtams that the 
primitive atmosphere contained neither carbon 
dioxide nor mtrogen and that carlxHi was present 
on the surface of the earth either in the eleo^tary 
form or as hydrocarlxms The well known fact 
that volcamc gases contam carbon dioxide is 



No 3592 SfPT 3 1938 


NATURE 


413 


interpreted as a present day phenomenon due to 
the descent of carbonate contaming metamorphic 
rooks mto the earth s interior 
The third section will probably be found the 
least satisfactory by those readers who do not feel 
that any hypothesis is preferable to a suspension 
f judgment In it the chemical and colloid 
chemical processes which might be expected to 
take place m an environment consistmg largely of 
hydrogen water ammoma hydrogen sulphide and 
an extensive range of hydrocarbons are discussed 
In this discussion plausible mechanisms are put 
forward for the origin of relatively complex mole 
cules similar to those now found m biological 
material The resultmg pabulum will naturally 
accumulate century by century until in parts its 
omplexity becomes sufficient for colloidal phe 
nomena to play a part and it is in a system of 
partially miscible hquids that the origin ot life 
IS envisaged It is possible that Oparm has taken 
rather too seriously Hopkins s epigramn atic 


descnption of the cell as a dynamic equihbnum 
m a polyphasic system 

The most important idea put forward m this 
book is the heterotrophic character of primitive 
living forms It is argued that the autotrophic 
organisms leveloped from these primitive hetero 
trophic forms when the latter had used up so 
much of the available complex material that a 
new mode of metabohsm began to have survival 
value The process would then continue m the 
manner generally assumed with the formation of 
free oxygen by the photosynthetic autotrophes 
and lead finally to the evolution of oxygen using 
orgamsms 

The book is stimulating mstruotive and so for 
as the reviewer is competent to judge reasonably 
accurate over matters of fact The title page would 
have been more lescnptive of the contents if it 
had mcluded as a sub title Dr Opann s answers 
to a scientific general knowledge paper 

N W P 


Symbolic Logic and the Philosophy of Science 


(1) An Introduction to Symbolic Logic 

By Sussanne K Danger Pp 363 (London 
George Allen and Unwm Ltd 1937 ) 12« 6d net 

(2) Grundziige der theoretischen Logik 

Von Prof D Hilbert und W Ackormann (Die 
( rundlehrcn der mathematischen Wissenschaften 
in Emzeldarstollungen mit besonderor Beruck 
sichtigung der Anwendungsgebiete Band 27) 
Zweite verbessorto Auflage Pp viu+134 (Ber 
hn Julius Spnnger 1938 ) 10 80 gold marks 

(3) An Introduction to the Philosophy of 
Saence 

By Prof A Comehus Benjamin Pp xvi +469 
(New York The Macmillan Co 1937 ) 16s not 

(4) Die Bedeutung der Modemen Physik fiir 
die Theone der Erkenntnis^ 

Von Dr Crete Hermann Dr F May und Dr 
Th Vogel Pp vm+210 (Leipzig S Hirzel 
1937 ) 6 60 gold marks 

(1) A KNOWLEDGE of the tecbmques of 
symboho logic is now almost essential for 
»n appreciation of modem philosophical thought 
^th its increasing dependence upon purely fonnal 
studies such oa mathematical logic semantics and 
the like This mtroduotion to the subject by the 
tutor in philosophy m Badoliffe College which as 
the anthw justly claims is the first of its kmd is 
therefore particularly welcome especially as it » 


designed for students who arc often puzzled by 
the seeming unrelatedness of the different branches 
of tl e subject and I y tl e \ arying termmologies 
used 

The book is planned to show tl e connexions 
between the different bran hes of tho sul ject and 
18 built around tho two great id levements n 
symbolic logic— tl at masterpiero in logisti s 
represented by the Prmcipia Mathomatioa of 
Whitehead and Russell and tl e Boole Scl roeder 
algebra It is both a text book with numerous 
exorcises to tram the student m ll e manipulation 
of symbols and an essay on these forms of logic 

Thus anyone who masters the material pro 
vided m the book will be w 11 equipped to pursue 
the subject further for himself in one or more of 
the special branches Furthermore smee the 
author lays special emphasis upon the pnnciples of 
logical construction the possibihties and limits of 
formalization the fundamental types of formulss 
and tho difference between fertile and sterile ideas 
tho student should also be m a position to under 
stand the epistemological problems which arise in 
the contemporary philosophy of science 

(2) The mam structure ot Hilbert and Acker 
mann s work on theoretical logic has been 
retamed m the second edition which appears now 
after an interval of ten years In the meantime 
the first volume of a comprehensive work m whicih 
Hilbert and his other collaborator Bemays have 
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applied the logical calculus m an attempt to 
achieve non contradiction m the foundations of 
mathematics has been published 

The prmcipal alterations and improvements in 
the present edition of the work under review, 
which are consequent upon advances made m the 
subject during the past few years, begm in the 
third chapter Hero the rules of derivation for 
the functional calculus which were not formu 
lated with sufficient precision in the earher 
edition are re stated Further, since an exposition 
of the so called branched theory of types of 
Whitehead and Russell seemed no longer necessary, 
in view of the fact that it has become almost 
umversally abandoned to day Chapter iv has 
been considerably shortened On the other hand 
the section deahng with the construction of the 
calculus of predicates of the second tjrpe and of 
the calculus of types itself has been both improved 
and rounded off The termmology of the whole 
treatise has been altered to conform to that of 
the larger work of Hilbert and Bemays Thus 
for example the expression ‘functional calculus* 
has been replaced everywhere by calculus of 
predicates’, and m accordance with current 
logistical termmology, the terms logical sum’ 
and ‘logical product* changed to ‘conjunction and 
‘disjunction* respectively 
(3) In this ample philosophical treatise, which 
18 modestly termed an introduction’ to a new 
disaplme that is alternatively called philosophy 
of science, logic of science science of science and 
metaphysics of science Prof Benjamm divides 
his subject matter, or problems mto three sec 
tions He considers the task of the philosophy of 
science to be, m the first place, the ascertainment 
of the linuts of the special sciences, of their mte 
grations with one another and of their implications 
in so far as these contnbute to a theory of the 
umverse or to some pervasive part of it Examin 
ation of the method of science constitutes the 
second part of the task and a clarification of the 
basic concepts and postulates of science to 
reveal the fundamental empincal grounds (or 
absence of groimds) on which they rest, the thiid 
Thus in Part 1 of the treatise. Prof Benjamm 
exammes such problems as logical structure, 
the nature of symbols perception, doecnptive 
techniques, descriptive science and the theories 
of concepts represented by empiricism, opera 
tlonalism, constructionallsm, logical positivism 
and so on In Part 2 he deals with problems 
in the analysis of the concepts of science — 
number, quantity, space, time, motion, etc , 
and fincdly, ImPsurt 3, he discusses such specu 
lative problems as human freedom and the 
nature of reality He emphasizes the neoeetity 
of recognizing that the latter are dependent upon 
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the more cntioal problems, and considers it fortun 
ate that m recent years the attention of investi 
gators has been directed prmcipally to problems 
of formal logic and to those of the foundations and 
mter relations of the sciences He further pomts 
out, that the distmotion between a general text 
book of the philosophy of science of this kmd and 
an mtroduction to philosophy by way of the 
sciences, hes m the fact that the latter pays more 
attention to the subject matter than does this 
book which attempts to aoquamt the student with 
the foundations rather than with the facts of 
science 

(4) In awarding the Richard Avenanus Prize 
of 1936 jomtly to the authors of these three 
essays on the sigmficance of the quantum and field 
theories of modem physics for the theory of know- 
ledge, the Saxon Academy of Science was influenced 
by fertihty and ongmahty m the ideas expressed 
rather than by unanimity m the conclusions 
Nevertheless although the treatment of the 
subject IS different m each case, there is great 
similarity m the conclusions 

In the first essay Dr Crete Hermann of Bremen, 
exammes all the epistemological impbcations of 
the results achieved m modem quantum mechamcs 
and field theories and comes to the conclusion 
that the only rejection required by the new 
theories as distinguished from classical physios 
and mechamcs is the claim to absoluteness 
Further that the whole mvestigation of Nature 
from the pomt of view of the new theories is 
charactenzed by the renunciation of a perceptual 
model of any adequacy 

The second thesis, by Dr May, of Qottingen, 
IS the longest of the three, and is richer in 
historical and phdosophioal detail as well as m 
criticism of contemporary tendencies — ^logical 
positivism, etc — ^than either of the others But 
his researches also lead him to the conclusion 
that the quantum and field theories of modem 
physics have virtually no effect upon the theory 
of knowledge when the latter is considered as 
the science of the foundations of knowledge So 
far as the problem of 'rationahty* as a result of the 
apparent renvmciation by physics of the pnnciple 
of causality is concerned. Dr May mamtains that 
the relations between quantum theory and the 
theory of knowledge are artificially obtained by 
identifying causality with the abihty to predict 
events He shows at length that l(^oal positivism, 
inasmuch as it considers all a pnon knowledge to 
be tautological and all that is qualitative to be 
merely subjective, cannot base its conclusions 
upon the results of mathematioal physios, which 
a^hmts eliminating the a pnon deliberatdy, 
and IS therefore not m a position to make any 
statements oonoetning that whieh it eliminates. 
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Radical positivum is far more concerned with 
practice and experiment than with knowledge 
and 18 equivalent to a calculus whereby future 
events m the realm of the morgamc can be pre 
dieted and whereby knowledge — as admitted by 
the Vienna circle — ^is identified with control of 
Nature But m Dr May s opimon knowledge is 
more than the logical framework of a mathematics 
of matter and philosophy must not degenerate 
into an ancilla mathematicorum 

Dr Vogel of Bad Nauheim who approaches 
the subject from the pomt of view of language and 
philosophy considers that every advance m know 
ledge necessarily changes the concept of know 
ledge Hence the dilfioulty m determining epis 
temologically the nature of objective reahty 
The concept reahty does not belong to science 
at all — it lies beyond limits science from outside 
and changes as the frontiers of science extend 
But Dr Vogel thinks that m its basic structure 


the nature of reahty will always be determmed by 
direct experience of the surrounding world (without 
its ever bemg possible to determme exactly m 
what this fundamental structure consists) The 
thmg to remember and reject is the behef— held 
by most practising physicists — that abstract 
calcuh constitute the whole of science especially 
as the most essential feature namely tie re 
lationsl ip between abstract quantities and expen 
mental s lence can never be expressed m a 
cal lus at all Quantum mechames is responsible 
for the disc very that conditions exist which must 
be altered by man before he can observe them 
So that all we can say is that absolute knowledge 
does not appear to exist To which we might 
perhaps add tl e qualifying refiection that it may 
some day become possible to mclude this fact 
itself m an exton led and more adeq late theory of 
knowledge 

Ambthb von Zeppelin 


Essays in Heredity 


(i) The Study of Heredity 
By E B Ford (The Home Umversity Library 
of Modem Knowledge ) Pp 266 (London 
Thornton Butterworth Ltd 1938 ) 2« ^ net 

(a) The Measurement of Lmlu^c m Heredity 
By Dr K Mather (Methuen s Monographs on 
Biological Subjects ) Pp ix + 132 (London 
Methuen and Co Ltd 1938 ) 4s Qd net 

T hese two competently designed books dlus 
trate m their different ways the wide field 
covered by genetics They will go far to counteract 
the erroneous impression now prevalent that 
genetics is primarily composed of oytologioal and 
mathematical complexities The books obviously 
reflect the fact that they are written by well known 
practising geneticists 

(1) The Study of Heredit 3 r’ is designed to give 
an outline of modem thought on variation seleo 
tion sex mimiory human genetics the species 
concept and other subjects concerning which many 
exaggerated views exist m popular imagma 
twn By desonbing the way m which genetical 
knowledge has evolved and by developing the mam 
theme of the gene concept Mr Ford has effectively 
put such subjects as evolution sex and ongm of 
variation in their proper place For those who 
have not had the advantage of dissectmgpr^inant 
mice (p 248 ) the essay well documented with 
facts will provide an excellent introduction to the 


recent knowledge of heredity It is unfortunate 
that the author repeats the fallacious story of the 
infl lence of temperature on red flowered Pnmula 
siturms the red flowered variety does not turn 
white at high temperatures as is generally 
supposed 

(2) Dr Mather s book fills a long felt want of 
practising geneticists who feel insecure m usmg 
statistical methods While the statistical material 
IS fully dealt with the nature of biological expen 
ments is always f Uly realized Quite frequently 
it IS necessary to discover the significance of 
segregation ratios to measure linkage and to 
oombme the results from different famihes Dr 
Mather supplies suitable statistical methods well 
illustrated by examples which exceptionally for 
a statistical book are fully worked out Novel 
methods resultmg from the properties of the x* 
function are provided for the measurement of 
heterogeneity and to meet the difficulties due to 
disturbed segregation ratios Finally a chapter is 
devoted to statistical methods for the genetical 
analysis of the refractory material of man The 
tablM provided enable one to carry out all the 
more usual computations for genetical expw 
mentation The non mathematical reader should 
be able to extract much help from this clearly 
written book which begins with elementary facts 
and carries the reader to an advanced stage m 
statistical methods for genetical work 

F W Sansoiib 
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Frequency Curves and Correlation 
By W Palm Elderton Third edition Pp xi+271 
(Cambridge At the University Press, 1938 ) 12» 6d 
not 

F requency turves, correlation and sampling 
together form a subject m whioli a great deal 
still remains to be done, notwithatandmg the progress 
that has been made m recent years Much of the work 
IS neeessanly highly mathematical, especially where 
certain small samples art concerned or where mathe 
rnatical expressions for skt w correlation surfaces have 
to be discovered These aspects ho outside the scope 
of the present work , but as the author says, there 
are few subjects which offer greater opportunity for 
researoh Prof Karl Pearson and his school 
have been responsible for an immense amount of the 
work that has resulted m practical success , and only 
those who have studied Prof Pearson a ongmal work 
are m a position to appreciate the greatness of his 
contribution to statistical science In this book, the 
author shows that actuarial statistics can be mvesti 
gated in the same way m the statistics of biology, 
anthropology or sonology 

The advantages of any system of curves depends 
on the simplicity of the foimulss and on the number 
of classes of observations which con be dealt with 
satisfactorily lor a complicated expression is no 
great improvement on tho ongmal groups of statistics 
and if it breaks down the statistician is left m great 
difficulties Furthermore if a formula be recognized 
as a suitable one, there must bo some method of 
finding the arithmetical constants which will produce 
a good agieement in the particular case Such a 
method if It IS to be of practical use must be simple 
reliable and capable of systematic application This 
IS all the more important, inasmuch as m practice 
the advantages of systtmatio treatment are often 
overlooked and formulae which have no sciontific 
basis and no connexion with others suitable m similar 
( ases are used in haphazard fashion by many 
statisticians 

In this, tho third edition of the book, some oliapters 
— notably those on standard errors, the teat of good 
ness of fit and on the correlation ratio contingency — 
have been re written Tho notation for moments has 
been retamed Here, the author treats the ‘adjusted 
statistical moment’ as identical with the ‘theoretical 
moment For although some writers find it convenient 
to use distmot symbols for the two expressions m 
practical curve fitting they are equated 

Dictionary of Saentific Terms 
as used m the various Sciences By C M Beadnell 
(The Thmkers Library, No 66) Pp x+236 
(London Watts and Co , 1938 ) 1« net Library 
edition. Us net 

O NE result of the twentieth century molusion of 
Boionoe as a general part of the school cum 
oulum has been the greater mterest shown by the 
reading public m popular scientific literature This 
interest is probably most lively m biological subjects, 
and Surgeon Admiral Beadnell has therefore done 
wisely m giving a preponderance to biologioal terms 
m his attractive little dictionary Intended for the 


layman, the book is as non teohnioal as the subject 
permits, and msmy of the definitions ore notable 
exmnples of conciseness and perspiouousness It 
would, of course, be easy to make a long list of 
omissions, but Admiral Beadnell has shown a soimd 
judgment in deciding what to put m and what to 
leave out, and only a curmudgeon could grumble at 
the quality and quantity of his shilhngsworth 
Many roailers will rogret the complete absence of 
etymologies, but it is doubtful whether the man in 
tho street — For whoso assistance it must be remem 
bered the book was written— will share this view 
Tho standard of accuracy is usually high, and though 
there are occasional slips, they are much less frequent 
than one might have expected in such an arduous 
single handed effort The author is to be oongratu 
lated upon havmg accomplished a very useful service 
to the sciontifio education of the layman, and his 
book deserves to have a wide sale A word of praise 
must be given to the publishers for producing the 
dictionary so well and at a price which brmgs it 
within the reach of even the most impecunious lo\er 
of natural philosophy The library edition is on 
thicker paper and is handsomely bound 

The Cultivation of Mushrooms 
By Dr W F Bowloy and J Harnett Second 
edition, revised tmd enlarged Pp 96 + 18 plates 
(London Anglo Scottish Press Ltd , 1938 ) 3s 6d 
not 

T his second edition is a considerable extension of 
tho hrst edition published four years ago The 
authors are well known authorities on the cultivation 
of mushrooms, and they have made not only oom- 
morcial cultivators of this plant but also botanists m 
general indebted to them for a coherent and very 
practical account of all the processes involved from 
beginning to end 

It is difficult to imagine any query arising m 
connexion with the cultivation of the mushroom 
which remains unanswered in these pages Apart 
from details of cultivation, diseases and pests and 
even cooking recipes are considered The book is 
written in a pleasing style, and is illustrated by a few 
line diagrams and about forty excellent photographs 

Organic Chemistry; 

a Textbook for Science and Medical Students By 
Dr Frederick Prescott and Dudley Ridge Pp 
viii+688 (London University Tutorial Press, 
Ltd . 1938 ) Ss M 

T his book claims to cover the organic chemistry 
required by second year medical students and 
by students reading for a general B So degree , the 
claim 18 not exaggerated The wonts of the former 
are met by sections on carbohydrates, ureides and 
purines, proteins and fermentation and enzyme 
action which occupy nearly a hundred pages, and 
other sections having physiological bearings deal with 
hydro aromatic compounds (terpenes, sterols, etc ), 
mdole derivatives and the alkaloids 

The remarks on modem theories of valency 
(pp 29-36) may need modification m a future 
^ition, smoe views change so rapidly 
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The R.R.S 

rpURTHLR information is now available about 
the progress m the construction of the R R S 
Research It may be recalled that the purpose of 
this vessel is primarily the determmation of the 
magnetic elements at sea work that was formerly 
undertaken by the S S Camegxe a non magnetic 
ship operated by the Carnegie Institution of 
Washington The Camegxe was unfortunately 
destroyed by fire after an explosion when loading 
petrol at Samoa rune years ago Durmg the 
mtervenmg period the magnetic data m certam 
parts of the oceans have become unoertam it is 
known that m some areas there have been con 
Biderable changes m the secular variations of the 
magnetic elements which are not adopiately 
controlled by recent observations In certam 
areas existmg charts of the magnetic declination 
may be m error by four or five degrees It is 
fittmg that Great Bntam as the principal man 
time nation should accept the responsibihty for 
the work formerly undertaken by the Carnegie 
Institution by constructing and operating a non 
magnetic ship 

As m the case of the Camsffie the work of the 
Research will not be restncted to terrestrial 
magnetism Certam work m meteorology atmo 
sphenc electncity and oceanography will also be 
included 

The construction of the Research which was 
authorized more than three years ago has taken 
longer than]||that of a normal ship The greatest 
care is bemg taken to ehmmate so far as is possible 
and practicable all ferrous material from the 
hull mactunery and stores The construction of 
a vessel of so specialized a nature necessarily gives 
rise to many problems The Department of 
Terrestrial Magnetism of the Carnegie Institution 
of Washington has placed all the information 
obtamed from the Carrugxe freely at the disposal 
of the British Admiralty This generous co 
operation should greatly help to ensure the 
success of the Research 

The new non magnetic ship will bo larger than 
the Camegxe Her loaded displacement will be 
770 tons the length on the water hne being 
142 ft 6 in The huU is bemg constructed of teak 
planks on brass frames subdivided by eight 
water tight bulkheads and will be copper sheathed 
fhe keel stem and stem posts are of teak and the 
false keel is of Canadian rook elm The ship will 
have two masts and will bo ngged as a brigantme 
with a lull sail area of about 12 000 sq ft Diesel 
oil engines of 100 bhp fourcyhnder two- 


Research 

stroke direct air reversing type situated aft 
dnvmg a two bladed feathermg propeller will give 
an endurance of 3 000 miles with a fuel supply of 
14 tons of heavy oil Much research work was 
earned out by the makers Messrs Fetters of 
Yeovil to reduce the quantity of steel m the 
engmes to a mmimum A bronze alloy is bemg 
used extensively and the crank shaft is of special 
non magnetic steel The anchors cables and 
wire for riggmg are of alummium bronze 

The auxihary machmery comprises two 9 H p 
and one 18 h p Diesel engmes for the dynamos 
refrigerator air compressor an 1 oceanographical 
wmch The latter will be driven from the auxiliary 
engmes through Ime shaftmg and a fluid flywheel 
In order to reduce magnetic raatonal to a 
minimum consideration is bemg given to such 
matters as iron nails m packmg cases tm con 
tamers for food and cigarettes cookmg utensils 
cutlery razor blades drums for pamt and lubn 
eating oil and typewnter all of which will be 
non magnetic Water (37^ tons) will be earned 
m specially designed teak tanks and there will 
be 120 cubic feet of cold storage 

The upper dock will carry two magnetic obser 
vatones an atmospheric electricity lalmratory and 
an oceanographical laboratory The marme de 
flector for the determination of the horizontal 
mtensity of the earth s magnetic field will be 
housed m the forward magnetic observatory 
this instrument is a semi absolute instrument 
the instrumental constant being controlled by land 
observations as frequently as possible The 
marme collimating compass for the determmation 
of the magnetic decimation will be placed on the 
bridge deck above thi chart room The after 
magnetic observatory will contam the marme 
earth md ictor which will be driven at a constant 
speed by a rotary converter controlled by tuning 
fork the mductor will be provided with com 
mutator and slip rings so that observations may 
be made usmg either a direct current or a string 
galvanometer A C I W magnetometer earth 
mductor and a Smith portable magnetometer 
will be earned for land observations and for 
comparison with the instruments at fixed 
observatones 

The stmosphenc electncity laboratory will be 
situated immediately forward of the aft magnetic 
observatory A potential gradient recorder and 
a pomt discharge apparatus will be earned The 
potentud gradient observations will be standard 
ized by a Wulf electrometer In addition, 
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ionization measurements will be made with a 
modified Ebert apparatus and oonduotmty 
measurements will be made with a modified 
Wilson apparatus 

The meteorological equipment will molude 
thermometer screen with thermometers mer 
oury barometer aneroid and barograph meroury 
m steel thermographs for dry and wet bulb 
temperatures and for sea temperatures an Ass 
mann psyohrometer and an Aitken nucleus counter 

An oceanographical laboratory will be provided 
aft of the aft magnetic observatory Echo 
soundmg apparatus will be earned 

It IS expected that the Research will be launched 
m February 1939 and will be ready for her first 
cruise m the following October She will carry six 
oflScers four scientific workers and twenty two petty 
officers and men On her first cruise she will first 
visit Washmgton m reoogmtion of the assistanoe 
given by the Carnegie Institition after calling 


at the South Amencan ports she will cross the 
Atlantic and make observations m an area m the 
South Atlantic between and south of Tristan da 
Cunha and Cape Town In this area there has 
been a large decrease m recent years m the 
secular change of the magnetic declination The 
Research will then make a double traverse of the 
Indian Ocean first on approximately a great 
oircle track to Perth and then returning on a 
more northerly track calling at Cocos Island 
Colombo Seychelles Mauritius and Durban 
where she is due to arrive about November 1940 
The subsequent course has not been decided 
upon m detail but may mclude a third crossmg 
of the Indian Ocean and a return via the Pacific 
and the Panama Canal The Indian Ocean will 
be the area to be the most completely observed 
on the first cruise since it is m this area that there 
IS the greatest uncertamty in the magnetic data 

H S J 


Eye and Brain as Factors m Visual Perception* 

By Dr R H Thouless 


T hat wo see with our eyes is known to everyone 
and has been known for a long time That 
we see also with our brains is less generally realized 
and the implications of this fact are relatively 
recent importations mto the theory of vision The 
full statement of the physiological mechamsm of 
vision would mclude not only the sensitive retmal 
surface and tl e visual ireas of the cortex but also 
the whole system which mcludes retma optic 
nerve visual area of the cerebral cortex and other 
sensory areas of the bram as well 

Transmission Theory of Vision 
It 16 possible of course to study vision m such 
a way that everythmg except the activity of the 
retma is neglected altogether or relegated to a 
secondary position and it was m this way that 
the scientific study of vision began This is the 
pomt of view which we find m the work of Helm 
holtz and m much of the expenmental research 
mto visicm which has followed his deservedly 
great authonty The basic assumption is that the 
essentud process of vision is the formation of an 
optical image on the retma and its transmission 
to the visual centres of the bram by means of the 
optic nerve Differences between the sensations 
transmitted to the bram and the finished per 
oeption which appears m expenenoe were attnbuted 
to the action of the higher jH^cesses of judgment 
and the mfluenoe of past expenenoe 

• From the nreiddoBtUI tddreeS to Section J (Peycl ology) of the 
Uritiih AmooMIod dellveied at Cambridge on Aug IS 


This theory of vision which we may call the 
transmission theory has behmd it not only the 
weight of the authonty of the great ongmators 
of the experimental study of vision it has also 
the advantage of being the view of the man in 
the street Its truth seems to many to be so 
axiomatic that its demal may have tfte appearance 
of wilful paradox 

It is nevertheless now clear that the trans 
mission theory is wrong and that a wholly different 
way of approaching the problems of visual per 
oeption IS necessary if we are not to be led astray 
To say this is not to deny the greatness of the 
achievements of those mvestigators m the past 
whose work on vision was gmded by this theory 
Withm a oertam limited field it proved itself a 
fruitful guide to research This field was that of 
the sensory physiology of the retina If we wish 
to discover what is happenmg on the retina we 
must arrange conditions of experiment so as to 
out out BO far as possible the comphoatmg effects 
of the cerebral components of the visual part of 
the nervous sji^gtem This was what was done 
when the early experimenters made observations 
through tubes or on black backgrounds So such 
workers as Helmholtz K.6mg Abney and a host 
of others made a firm foundation for a science of 
vision m the sensory physiology of the retina The 
error however has sometimes been made of mis 
takmg the foundations for the completed building 
When we get nd of tubes and bla^ baokgrounds 
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and open both eyes to look at objects surrounded 
by other objects we find that what we see follows 
other and far more oomphoated principles than 
the laws of sensory physiology 

An Alternative Way of Treating Visual 
Perception 

We place on a table an elliptical object with its 
long axis pointing directly to and from the 
observer If his head is directly above the object 
it will of course look elliptical If now he moves 
his head from the position directly above but still 
keeping it m the vertical plane passing through 
the long axis the object will at first still look 
cUiptical but with a smaller apparent elongation 
than when it is viewed from duectly above If 
the head is now lowered but still kept m the same 
plane the apparent shape of the object becomes 
nearer and nearer to a circle It then becomes 
truly circular and if the head is still further 
lowered the object appears elliptical again only 
now with the really longer axis apparently the 
shorter 

So far everythmg appears to be as one would 
predict on the transmission theory by the element 
ary principles of perspective Measurement of the 
actual angles at which these vanous appearances 
are found reveals however a considerable die 
crepancy from the expectations aroused by the 
transmission theory At the height for example 
at which the ellipse looks circular it is found that 
the retmal image is not of a circle but of an ellipse 
with the vertical axis much shorter than the hon 
zontal that is an ellipse flattened m the opposite 
direction It is as if the shape that is seen (the 
phenomenal shape) is m between the real physicaf 
shape of the elhpse and the shape that is projected 
on the retma (which we may call the stimulus 
shape) The expectation on the transmission 
theory would be that the stimulus shape and the 
phenomenal shape would be identical Plainly 
they are not and the discrepancy is large enough 
to show clearly without any great refinement of 
measurement 

We are led from consideration of this experiment 
to the same conclusion as was amved at by 
Werthiemer as a result of his experiment on phi 
movement that the sensation correspondmg to 
the conditions of local retinal stimulation as an 
element m a complex perception is a mere fiction 
Although it 18 clear that the conditions of local 
retinal stimulation affect the resultant perception 
we can find no trace of evidence that they do so 
by being transnutted to the brain as sensations 
The transmission theory is easily mtelligible 
because it can without difficulty be explained by 
a physical analogy Photograph might be trans 
mitted telegraphically by forming an image on a 


plate made up of a large number of small photo 
electric cells each of which is connected by a 
wire with a correspondmg reproducmg cell at the 
other end This is not of course the method 
actually used for the telegraphic transmission of 
photographs but it is physically a possible one 
If the receivmg electric cells are replaced by the 
retmal organs the transmittmg wires by the fibres 
of the optic nerve and the reproducmg cells by 
the nerve cells of the visual centres of the cerebral 
cortex wo have a perfect analogy to the physio 
logical process of vision on the transmission theory 
Yet this advantage of sunplicity and easy 
mtelligibihty must be given up if the transmission 
theory does not fit the facts We have so far 
criticized it only m connexion with one experiment 
Perhaps this will be a convenient place to sum 
manze the whole case against it 

First there is a physiological difficulty as to the 
mechanism of transmission Such a method of 
transmission as is suggested by the above analogy 
would require a number of wires equal to that 
of the receiving cells This condition is n it fulfilled 
by the visual system smoe the number of retinal 
end organs is two hundred times as great as the 
number of fibres m the optic nerve 
Secondly a breach m the transmittmg part of 
such a system would load to a correspondmg gap 
m the received picture This expectation is not 
fulfilled m vision We might explam away on the 
transmission theory the fact that we do not see 
a gap m the part of the monocular visual field 
correspondmg to the blind sjot but Fuchs has 
shown that similar completion may take place over 
a blmd area of the retma caused by an acquired 
destruction of port of the optic nerve 
Thirdly if this theory were true it would be 
necessary that differences m the picture at the 
sending and at the transmittmg end should always 
accompany one another The experiment already 
discus^ has given one example of that not being 
the case smee the impression of a circular shape 
may be given either by the circular retmal image 
given by a circular object at right angles to the 
line of vision or by a retinal image which is a 
flattened ellipse if this is made by an object which 
18 itself an elongated elhpse viewed at a suitable 
angle of mclmation 

There are plenty of other examples of this m. 
visual perception mdeed except m those eon 
ditions of simplified perception which were char 
actenstic of the early mvestgation of visual sensa 
tions exact correspondence between the details 
of the retmal image and of what is perceived is 
the exception rather than the rule In Kubm s 
reversible figures for example we may have a 
pattern which is seen either as a row of black T s 
on a white ground or as a row of white fleurs de lys 
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on a black background Thus we have a single 
stimulus pattern on the retina giving nse to two 
wholly different perceptions The after image of a 
circle moreover, will look large or small as it is 
projected on to a far or a near object respectively 
although the area of retinal activity remains un 
changed If a subject seated below the object 
glass of a projection lantern looks at a picture 
projected on to an mclmed screen, he sees the 
picture as distorted, although it is easy to demon 
strate that his retmal image is identical with that 
which ho would have received if the screen had 
been at right angles to his Ime of vision 
Such facts as these are not easily reconcilable 
with the theory of simple transmission of a retmal 
picture to the brom That there is a close relation 
ship between the condition of physiological stimula 
tion of the retma and of the rosultmg pattern of 
visual perception is, of course, obvious and is 
domed by nobody but the relationship may not 
be of the kmd suggested by the analogy with 
telegraphic transmission 
A better analogy for the modem view of per 
ooption IS I suggest the construction of one of 
the charts published with weather forecasts The 
Imes of equal pressure on the charts are constructed 
from mformation received from vanous land 
stations and ships, just as the perceptual picture 
oonstnicted by central activity depends on m 
formation received from the sense organs If no 
information as to barometne pressure is received 
from a oertam area, this does not mean that the 
oorrespondmg area must be left blank, but that 
the person constructing the chart must fill it up 
by guess work which he generally does by con 
structmg smooth curves consistent with the other 
mformation In the same way, m Fuchs’s expen 
ments, it was found that central perceptual activity 
tended to fill m areas from which no information 
was received from the retina by simple completions 
providmg good contmuation’ with the figure 
received on the rest of the retma 
The analogy of the construction of a weather 
chart suggests a possible way of looking at the 
process of visual perception which is alternative 
to the transmission theory and which, I think, 
gives a much better account of the experimental 
facts It regards the mmd (or the bram acting to 
some extent as a umtary whole) as active m per 
ception, respondmg to mformation given by the 
sense organs and not mwely reproducing a pattern 
of stimulation from the sense organs 

Individual Diffbsbncks in Visual Pbsception 
Let us now return to the experiment with the 
mclmed elhpse to note a particular feature m it 
which IS, I think, a characteristic of the perceptual 
processes Uiat has often been Ignored Thui feature 


18 the wide range of mdividual differences Apart 
from such obvious differences as errors of re* 
fraction, colour blmdness, etc , the optical sjrstem 
of different mdmduals’ eyes and consequently the 
conditions of local physiological stimulation on the 
retma for a given arrangement of external objects 
18 very much the same The perceptual responses 
of different mdividuals ore however, widely 
different, so that any two of us in the same 
physical surroundmgs may create from them a 
very different phenomenal world 

If two or three people perform the experiment 
I have just described, we shall find that the height 
at which they say the apparent shape of the 
mclmed elhpse is circular is different to an almost 
mcredible extent One may see the elhpse as 
cuoular when his head is only a few mches from 
the table so that his retmal image is of a very 
much flattened ellipse, while another sees the 
ellipse as circular when he is lookmg well down 
on it, so that his retmal image is itself not very 
far from cuculanty The first mdividual shows a 
very great effect of the real shape of the elhpse m 
determmmg its apparent shape, the second shows 
a relatively smaller effect of the real shape on 
apparent shape 

That these are real mdividual differences and 
not merely accidental variations m measurement 
IS shown by the fact that they show great con 
sistency from one time to another I once retested, 
after an mterval of two years, a group of twenty 
five subjects for each of whom I hiid measured 
the apparent shape of an mclmed object They 
differed widely amongst themselves at each test, 
but the agreement between the two sets of tests 
was extraordmanly high The coefficient of correla* 
tion was 0 92, which is as high as one expects to 
get m psychological measurements 

There are, then, genume and large mdividual 
differences between different persons m the 
apparent shapes of mclmed objects We may add 
that there are similar mdividual differences m the 
apparent sizes of objects at different distances and 
of the apparent whiteness of objects under different 
illummations In both of these oases, the same 
general law holds If an object is moved to twice 
its previous distance from our eyes, it does not 
look half its previous size It may, for different 
mdividuals, look threequarters of its previous size 
or nmeteen twentieths With rare exceptions 
(which I shall mention later) the law holds that 
the apparent size is m between the retinal size 
and the real size In the same way, if a piece of 
white paper is put mto shadow so ^t it reflects 
less li^t to the eyes than a brightly lighted piece 
of black paper, it does not neoessmly look less 
white than the black paper, although it may do so 
If the shadow is very deep The seen whiteness is 
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in between the real whiteness and the stimulus 
intensity of the retinal image Agam m this 

tendency to see objects m their real whiteness 
irrespeotive of illumination we find wide mdividual 
differenees I have suggested that wo should call 
these effects the tendency to phenomenal re 
gression to the real oharaoters of objects 
If we test a group of subjects m their tendency 
to phenomenal regression for shape for size and 
for whiteness we find that those who have a large 
tendency to see the real size of an object tend 
also to have a large tendency to see the real 
shape and the real whiteness The correlations 
between these tendencies are about 0 6 which 
shows that they have a considerable factor in 
common We can thus speak of mdmduals as 
havmg high phenomenal regression if their per 
ceptions of apparent shape size and whiteness are 
largely determined by the real characters of the 
objects looked at while those whose perceptions 
are determmed relatively more by the conditions 
of retmal stimulation (that is who see objects 
getting much smaller as they go farther away an 1 
so on) we shall descnbe as those of low phenomenal 
regression 

Practical Consequences 
It may be asked whether the kind of thing we 
have been talking about has any practical impor 
tance It certamly may have We test for such 
differences m the sensory physiology of the eye as 
colour blindness because they may lead to prao 
tioally important mcapaoities and it is very likely 
that mdividual differences m the cerebral side of 
perception may also affect an mdmdual s practical 
capacities Some years ago I suggested that a 
person of high phenomenal regression might be 
expected to drive a oar more easily through 
trafiSe than one with low He sees a gap m the 
traffic m somethmg near its real size before he 
drives up to it whereas the person with low 
phenomenal regression sees it as smaller than it 
really IS when it IS at a distance Neither of course 
adjusts his driving to the apparent size of the gap 
both must make a judgment os to its real size 
The person with low phenommial regression has 
however a much larger gulf between appearance 
and reahty to bridge by means of judgment 
Judgment being a slower and more unoertam 
process than perception he may be expected to 
drive through gaps with more ffiffioulty and less 
oertamty than the mdividual who can trust to his 
immediate impression of size The mdividual with 
high phenomenal regression may therefore be 
expect^ to drive more easily and better through 
traffic This prediction appears to have been 
justffied by a research m mot<» car dnving by the 
National Institute of Industrial Psychology 


when it was found that a test of phenomenal 
regression showed a correlation with driving abihty 

The effect of drugs on mdividual organization of 
phenomenal space is an mterestmg problem 1 
have mule only preliminary exjienments on one 
subject m the hope that someone better equipped 
to experiment on dnigs will take the mquiry 
further Ihe mdication I obtamed was that (as 
might bo expected) alcohol decreased phenomenal 
regression while caffeme mcreased it I think that 
it might be worth while for those investigating the 
effect of alcohol on motor car drivmg to consider 
the possibility of disturbance of spatial perception 
as well as of speed of motor responses lhat a 
change of spatial organization can affect dnvmg 
I am sure from personal experience I was drivmg 
one night towards Buxton suffering from the 
effects not of alcohol but of fatigue (which prob 
ably affects spatial organization in the same way 
as alcohol) At one pomt I found my perception 
of the road so much disturbed that I had to stop my 
oar and get out The road seemed to narrow almost 
to a pomt m front of me I seemed to be dnving 
not on a parallel sided track but mto a funnel 
I recognize the con lition now as one'of extreme 
reduction of phenomenal regression One result 
of this condition was an almost irresistible impulse 
to drive m the centre of the road A persistent 
tendency to drive on the crown of the road is v 
common fault I suggest it may be a fault 
characteristic of an mdmdual with low phenomenal 
regression and that if this were proved to bo its 
origm an undorstandmg by the driver of the cause of 
his fault would put him mto the way of correctmg it 

Conclusion 

The change that has taken place m the psycho 
logical study of vision during the last twenty hvo 
years may bo expressed m a summary way as i 
change from the time when it was treated as if 
vision wore a function of the eye alone to a time 
when the eye and higher centres are regarded os 
CO operatmg m visual perception The psychology 
of vision IB not and cannot be merely the sensory 
physiology of the eye At the present time these 
wider aspects of visual perception offer a more 
fruitful field of research than do those of sensory 
physiology which have been so adequately dealt 
with m the past Particularly I should like to 
suggest that mdividual differences in visual per 
oeption and the statistical study of these differences 
IS a field the surface of which has scarcely yet 
been scratched Let us hope that m the next 
twenty five years psychologists may be as sucoees 
fill m resolving the many remaimng problems of 
visual perception as were the great Hdmholtz and 
his contemporaries m making a soientifio study of 
the sensory physiology of the eye 
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Contacts of Science with Social Problems 

By Prof G A. Boutry, Directeur du Laboratoire d'Essai, Pans 


PROSPEROUS States and societies are m a state 
^ of statistical eqmlibnum somewhat oompar 
able for the purposes of argument to the state 
attamed at the end of a limited chemical reaction 
If we consider our present civilization such a stable 
state seems to exist no longer an 1 the departure 
from movmg equibbnum must mdeed be large 
smce everybody agrees ibout its existence 
That one of the causes of this new — and uncomfort 
able — state of things is to be found in the ever 
accelerated mdustnal and scientific development 
or rather m the social sentimental and ethical 
aspects of our world lagging behind that develop 
ment few people would now care to deny 

This means that science — the word is here used 
to signify the natural sciences — has slowly come to 
have a social and pohhcal importance of the first 
magmtude There is no reason to insut upon this 
idea which has been often stated and discussed m 
Nature A century ago pobtics and science had 
only a nodding aoquamtance the influence of the 
second on the first 1 as smce grown more and more 
powerful more and more direct until at last a 
development which could have been foreseen so 
early as the beginmng of this century has taken 
place Men m various countries speakmg sever 
ally have claime 1 m the name of S( lonce a share 
111 the rulmg of nations This claim-— which has 
had its echo in the columns of the present journal — 
IS far read mg and important enough to attract 
study 

Common sense pomts out that Science bemg 
only a spiritual construction made up of countless 
sheets of thought laid up and sealed by countless 
dead or hving men has no separate and discrete 
existence no personality no will and no power 
to act Scientists bemg men possess those 
properties men who are not scientists also 
do Therefore when we hear someone speakmg 
m the name of science about political matters 
three possibilities are to be considered namely 
<1) the speaker is a politician influenced by 
scientific ideas (2) the speaker is a scientist 
influenced by political or non scientific ideas 
(3) the speaker is a scientist mterested m a new 
field of apphcation 

In the first instance by the term pohtician 
infiuenoed by soientific ideas we allude to those 
men whose speech has oau^t the knack of scientific 
wording but wiiose minds contmue to run along 


the well worn political grooves The political 
language has a marvellous way of generalizing and 
distortmg ideas prmciples and laws We have 
seen during recent years outstanding examples 
of such a teohniq le and the world is teemmg with 
such attempts Racism is nothing else than a 
provocative distortion and generalization of well 
known biological results yet it seems to have 
become powerful enough to rule a great nation 
Another and m ich older example of the ounous 
sentimental reactions and upheavals which a badly 
understood scientific theory may origmate is to be 
found m the anti Darwmist movement m the 
Umted States which so I am told is still discussed 
there from a religious pomt of view It is un 
necessary to give more historical examples of this 
kmd they are well enough known These con 
tacts between misunderstood science and politics 
are not the prmcipal object of the present paper 
Indeed they would be dismissed with contempt 
if their advent was not m itself a danger to science 
a nsk of creatmg m the mmd of men uncaloulated 
aversion for the innocent techniques thus mis 
imderstood or misapphed 
Far more mtorestmg is the same claim when it 
IS made by real scientific workers It is not m 
tended here to contest the principle that if a httle 
more scientific thinkmg were used m the rulmg of 
countries some blunders would be avoided and 
some progress made What has to be considered is 
the claim as to a proposed scientific experiment 
and treating it as such to find whether that 
experiment has any limitations (voluntary or 
otherwise) whether it can be stopped and started 
agam at will whether finally it will endanger m 
any way the human commonwealth already 
acquired It is at once evident that caution is 
necessary the experiments of a mathematician 
are dangerous only to his paper supply those of 
a physicist or chemist may raise the roof of hu 
laboratory and reduce him to small particles 
those of the biologist or pathologist may be fatal 
to thousands of people What can be said of an 
experiment in the science of ruling nations ? Wars 
have shown that mistakes m this art have led 
to the death of millions and the misery of genera 
tions it IS conceivable also, that they may be 
dangerous to the spiritual qualities of mankind 
smce we know next to nothing about this side of 
thmgs 
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It follows that great pains must be taken to 
ascertam that the claim we are considering is pure 
We have seen Governments making a masquerade 
of scientific prmciples Scientific workers bemg 
human might do the same and could be infinitely 
more dangerous smoe the disguise would be much 
better worn If a man of science is moved 

on such a course by purely personal motives or 
feelings such as money lust of power family 
3K)litiC8 etc the process is generally petty and 
cheap as it IS m ordmary political life and the 
activities of the man will cease when he reaches 
his small goal \ery different is the result of a 
metaphysical bias Ihe mixture of metaphysics of 
any kind with scientific theories and results is 
constantly occurrmg in second rate scientific 
mmds and it is very easy to understand such 
a mixture leads to smglc minded pictures of the 
world generally easy to grasp these appear 
endowed with absolute fixed immovable pro 
perties rules and laws this agam is very satisfy 
mg to the human mmd as creatmg what one of 
this school aptly termed a rational rehgion One 
IS led along such a Ime of thought to the i lea 
that science rules the world and that no prmciple 
of hers may be transgressed by Nature From 
such a conclusion it is evident that rules of 
government may be deduced and that further 
experiments to prove them are unnecessary this 
18 why such schools of thought (which are as old 
as science itself) are always unable to adimt 
failure if facts disappomt their hopes facts are 
wrong and if people do people should know 
better or had better die 

The first modem trials at scientific mterference 
of this kmd have already happened One bom 
m the United States bas^ upon a misunderstood 
conception of the prmciples of thermodynamics 
was called technocracy Another is slowly develop 
mg m the USSR where the simple creed of 
Marxism is slowly being replaced by the meta 
physio faith known as empincal matenaUsm 
Another bom m France recently of the same 
prmciples as the Russian theory can be followed 
and studied m its rapid growth m the saymgs and 
doings of some well known physicists of that 
country The 1937 Congress of the Palais de la 
D4oouverte afforded m its opening speeches some 
good examples 

From these views it would bo gathered that 
science supreme master is not the servant of 
men but should be served by them thus new 
gods are bom m fair disgi^ they are no 
longo: anthropomorphic but they are still man 
made It u mdeed a shattering thought for those 
who hope m the ultimate progress of humanity 
to ranember that misundentood Ghnstianity m 
old days was a foe of smenoe, while a new religion 


can bo now found m the prmciples of thermo 
dynamics and statistical mechames It is another 
shattering thought to reflect that most of the 
men who fall into such errors are smeere and 
therefore powerful leaders of men Have we 
made no moral progress smee the spectacular 
failure of Auguste Comte and of his religion de 
1 humanity ? 

Let us now consider the last kmd of claim that 
laid by fair minded men who consider that a new 
field of application will bo shortly opened for 
scientific thought through the helpless state of 
most political ( ovemmonts m this our world 
Indeed wo all feel it is highly desirable and urgent 
to make a start But we are also convmced that 
pruden e anl humility must lo the order of the 
day — ^rashness and prile would be fatal to this 
new bom cause We must always remember that 
this apphcation of scientific trainmg reasonmg 
and prmciples to a hell where the work already 
done 18 scarce and of a fragmentary character will 
be the biggest extrapolation that science has ever 
attempted 

It must always bo remembered that experiments 
may fail and while bemg ready to accept such 
fiilures anl take them mto account we must 
keep before our mmd the fact that social oxperi 
ments are costly and that failures must be few 
and far between m ancient days experiments on 
living men were impossible — they are still rare and 
difficult so will be experiments on nations Also 
we must never forget that this new development 
of science must introduce new variables mto its 
reckoning th it it must bo human while remam 
mg impersonal that it must build a world not only 
efficient but also happy From this point of view 
problems such as that of human hberty (its scope 
and limitations) sexual relations the fostermg and 
development of mtclligenoe appear as peculiarly 
dangerous smee few more mistakes can bo allowed 
m their treatment Indeed had science only to 
deal with the financial conduct and foreign rela 
tions of nations its task w uld appear almost light 
compared with the heavy burden it is now pre 
paring to shoulder It is however certamlv high 
time for the proposed organ ration of the study of 
social relations of science to be established and 
Natueb is to be congratulated smee this journal 
was the first to urge its necessity 

[To prevent possible misunderstandmg it should 
be stated that the above article by Prof Boutry 
was written by him several weeks ago and sub 
mittod for pubhoation m Natube long before the 
recent Cambridge meeting of the British Assooia 
tion at which it was decided to constitute a new 
Division of the Association to be concerned with 
social relationship# of science —Editor of NattM ] 
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News and Views 


A Founder of the Institution of Electrical Engineers 
On September 6 occurs the centenary of the birth 
of Major-General Charles Ecbnund Webber, who m 
1871, with Colonel Sir Francis John Bolton (1831-87), 
was instrumental in found mg the Society of Telegraph 
Engmoors and Electricians, since 1889 the Institution 
of Electrical Engineers Webber, who was the son 
of an Irish clergyman, passed through Woolwich 
Academy and in 1866 received a commission in the 
Hoyal Engineers After serv'ien in India, he became 
an instructor m military surveying at Woolwich, and 
in 1866 was attachoil to the Prussian Army to report 
on engineering ojicrationa emd military telegraphs 
His knowleilge of the latter led to his being lent 
to the British Post Office in connexion with the 
organization of the telegraph service, and it was 
while engaged on this sorvioo m 1871 that with 
Bolton he founded the Society of Telegraph Engmeers, 
of which Sir William Siemens became the first 
president Bolton was for some tune the honorary 
secretary, while Webber was elected to the presi- 
dential chair m 1882 He had just previously, m 
1879-80, been through the Zulu War, and in 
1881 had served as British Commissioner at the 
Electrical Exhibition In 1882 and 1884 ho again 
saw active sorviee, this time in Eg}T>t, and in 1885 
retirerl from the army with the rank of major-general. 
He was afterwards connected with several electricity 
supply undertakings and was elected a member of 
the Listitution of Civil Engineers, being, it is said, 
the first military officer to qualify for election Ho 
died at Margate on September 23, 1904 

Protection from Air Raids 

The scheme of air raid protection prepared by a 
(•( mmittco of scientific workers, meluding Profs 
<T B S. Haldane, J. B. Marraok and J. B Bernal, 
working m conjunction with engmeers and medical 
men, and recently submitted to the Homo Office, 
presents what may be regarded as a scientifio and 
technical view of the best prepiaration eigainst the 
eventuality of air raids The scheme, which is also 
bemg plsuied before the L C.C and all the London 
Borough Councils, has been prepared at the instance 
of the Science Commission of the International 
Peace Campaign and might with advantage be 
studied by all who take an mterest in this matter. 
Because it oombmes an important strategic centre 
contaming three mam Ime railway termini, a better- 
class residential district wuth many open spaces, and 
a densely packed workmg-class area, the Borough of 
St Foncras was chosen as typical of the conditions 
to be dealt with and has been made the basis of a 
typical scheme worked out m broad details. Ex- 
perience m Spam and China shows that air raids 
now are of a very different character from those of 
the Great War and that the civilian population has 
become a definite objective. The scheme is based on 


the assumption that all four types of attack — 
maohme guns, gas, incendiary bombs, and high 
explosive bombs — 'may bo used either separately or 
in conjunction, and figures are quoted as to the 
destructive and penetrative powers of these 
weapons. 

The Commission proposes the evacuation to the 
country of children up to fourteen years of age, the 
mothers of infants, people over seventy years of age 
and the sick and mfirm For the rest of the population 
shelters are proposed, and these take the form of 
tunnels m the London clay 50 ft below the surface, 
of mvorted U section and Imed with steel shootmg. 
In tho design of those, provision has been made for 
every necessity which it is possible to foresee Some 
of tho suggestions made deserve considerat ion on the 
broader ground of their mtrmsio value m times of 
peace , for example, that hospitals should now be 
built m the oormtry, and that school camps be pre- 
pared for cluldren of school age Such a scheme as 
18 here proposed is necessarily of a tentative nature, 
but tho work of tho Committee has reached tho stage 
at which Its publication is of value to the public and 
the details of the scheme are sufficiently clear-out to 
stimulate criticism, suggestion and discussion which 
will lead to modifications and improvements Copies 
of the memorandum can be obtained (pneo 3d ) from 
F J Sander, 86 Beechwood Bead, Sanderstead, 
Surrey 

Radcliffe Observatory, Pretoria 

News has recently been received from the Coming 
Glass Co that it has been successful m tho third 
attempt to make a Pyrex disk for the 74-m reflector 
of tho new Badcliffe Observatory, Pretoria. The glass 
IS now being shipped to Newcastle, where grinding 
and polishmg will be commenced immediately by 
Sir Howard Grubb, Parsons and Co. Meanwhile, work 
on the site at Pretoria is proceeding satisfactorily, 
and erection of the turret and the telescope mountmg 
should be completed by the end of this month The 
turret steelwork is all assembled, meluding the 
shutters, and the outer sheeting has been fixed m 
position. The telescope itself is practically entirely 
erected, despite some difficulty which was encoimtered 
m procurmg liftmg tackle sufficient for handling the 
heavier parts, especially for tho polar axis, which 
when fitted with its circles, etc., weighs 16 tons. 
Tho tasks now remaining are concerned chiefly with 
the electncal equipment. Subsidiary apparatus, all 
of now design, is still under construction in Great 
Britain. A measuring maohme for spectrograms has 
been finished and has passed thorough tests, a micro- 
photometer is near completion, and work is in active 
progress on a Cassegram spectrograph. Dr. T. 
Dunham, jun., of the Mount Wilson Observatory, is 
preparing plans in conjunction with the Radcliffo 
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staff for a large spectrograph of very advanced 
design, which it is hoped will be installed at the 
ooud4 focus very soon after the new reflector comes 
into operation 

Biblical Botany at the Hebrew University 
Study of the flowers of the Bible has just been 
introduced to the Hebrew University at Jerusalem 
as a subject for students, who are showmg consider- 
able enthusiasm for it. Coupled with biblical botany 
IS the study of Jewish and Arab plant-lore Hr. 
Ephraim Hareubani is the lecturer, and he brmgs 
to his task thirty years of research into the flowers 
and plemts mentioned in holy scripts Together with 
his wife, also a botanist, he has collected almost all 
the specimens named and, using Mrs. Hareubam’s 
own methods of preservation, has placed the whole 
collection m the University’s Museum of Biblical 
Botany. Ha has identifled and clossifled all the 
plants of ancient Palestme, Syria and Babylon 
mentioned m the Bible, the Hebrew Talmud and 
later Jewish writings. A conspicuous feature of the 
Museum of Biblical Botany is the fresh-lookmg 
appearance of the permanent exhibits which, without 
pressing or bathing m liquids, seem as though they 
have just been plucked, and retain their ongmal 
colour and greenness of stalk. They are displayed 
m their naturol groups m sealed cupboards Among 
the many curious plants may be mentioned a species 
of Cappant. This blooms, matures and dies in a 
single day, and, by the exercise of considerable 
patience euid vigilance, Dr. Hareubam has boen able 
to show it in a senos of half-hourly stages of growth 


Study of botany on a soientiflo plane was first 
begun in Palestine by Dr. Alexander Eig, late 
director of the Department of Botemy at the Hebrew 
Umversity. His resoarohos, from 1921 onwards, led 
him to Syria, Turkey, Kurdistan and the desert 
tracts, and he built up a comprehensive collection of 
Near Eastern flora The Palestine plants he olassifled 
acoordmg to the geographical and climatological 
types of the world groups (the country comprises two 
different floral regions), and he pubbriied a remark- 
ably detailed phytogeographic map of Palestme. 
According to Faba Turovlin, broadcasting from the 
Jerusalem wireless station, “by following Dr. Eig’s 
observations on the subject, the character of any 
particular district m Palestme may often be learned 
from the study of its plants, and m some cases from 
the ooourrenoe of a single plant only”. There is now 
periodictdly published a Pale»t%ne Journal of Botany. 

Excavation of a Hill Fort in Sussex 
Tna hill fort or camp at Mountr >Oabum, near 
Lowes, which is under excavation by the Brighton 
and Hove Arohisologioal Society, oontmues to yieki 
mteresting results. The mvestigations have now 
loveoled the (diaracter mid constructional history of 
the ramparts in some detail. According to a report 
on reoeat woric {The Times, August 26), excavations 
ia tho uj^ nusqNttt show that, when first constructed , 
it was retained by a line of posts and a net palisade. 


A channel m the chalk indicates the line of the 
palisade The second stage of the outer rampart, 
which oovered the final period of oooupation of the 
camp, is mdioated by the fact that the original 
rampart was reinforced by a mixture of chalk and 
black mould Post holes show that the rampart was 
further strengthened by fresh timbering. On the 
south side of the gateway a long out has shown that 
the inner ditch had been filled up hy the slippmg of 
the inner rampart Oooupation floors of huts are 
clearly evident There is no trace of oooupation 
during tho neolithic period, but a small piece of 
bronze has been found. 

Arclueology and the Unemployed at Oxford 
Oxro&D, like the Irish States (see Natubb of June 
11, p 1041), has made use of measures for the relief 
of unemployment to further archsBological studies. 
Voluntary labour from the Oxford and Wales camps 
of the Umversities Clouncil for Unemployed Camps has 
oamed out excavations on Fanngton Clump during 
two seasons, proving it to be the site of the 
Adulterine Castles raised by Robert of Glouces- 
ter against King Stephen In 1937, excavations 
were begun on a Roniano-Bntish and early Saxon 
cemetery site at Fnlford Here, imder the direction 
of Ur L. H Dudley Buxton, members of a camp 
near Eynsham, consisting of nmety men from 
South Wales and twenty-five university men, 
worked daily on the Romano-Bntish area. They 
located SIX graves and established the north- 
western limits of the cemetery A hoard of thirty 
corns made it possible to date the site with some 
precision Tho Saxon area is of special mterest, 
as it is one of the sites, rare m Britain, which woa 
in continuous occupation duruig the period of 
Saxon penetration Excavations are being con- 
tinued at Fnlford and on a site in the north of 
England The men, some of whom have boen out 
of work for years, showed a ready response, both 
teohmoally and intellectually, to archeological train- 
mg, and their mterest m the results was keen Tho 
three weeks in camp produced a marked improve- 
ment m phjrsique Pounds for the contmuation of this 
work are urgently needed, especially as the applica- 
tions from clubs for the unemployed are mcroasing. 
Contnbutions may be sent to tho treasurer of the 
appeal, Mr. J Kelly, 16 Charlbury Road, Oxford 

Insulin Treatment of Diabetes 
Pbox. Chablbs Best, of Toronto, delivered the 
twelfth Stephen Faget Memorial Lecture at the 
annual general meeting of the Research Defence 
Society on June 9 {The Fight against Disease, 26, No. 
3 ( 1938). Prof. Best w tho co-discoverer, with Prof. 
Banting, of the anti-diabetio substance known as 
‘insulm’, now universally used for the treatment of 
the disease, and the subject of his lecture was “Insulin 
and Diabetes : Tho Present Position”. The stages 
m the diaoovery and preparation of insulin WMW 
first outlined, and Prof. Best then described recent 
modifications — protamine- uid protamine-sino m- 
sulina — ^by the use of which the effabt of the dose is 
prolonged. He next discussed the influence of inndin 



426 


NATURE 


Sept 3 1938 vol u2 


treatment upon diabetic mortality in Canada where 
since 1922 insulin has been available for everyone 
who wished to have it In certain age groups the 
mortality from diabetes is not coming down it may 
even be gomg up because there are now many more 
diabetics who reach the older age groups When 
these people die as even the diabetic must the cause 
of death is usually stated to be diabetes But m the 
earlier ago groups up to fifty years diabetic mortality 
has markedly declmed From 1891 until 1920 before 
the use of insulin the percentage mortality among 
diabetics up to 50 years of age remained steadily 
at about 46 per cent that is nearly half the cases 
died Smee 1922 when msulm began to be used 
the mortality first steadily declined and for 1929-33 
has been about 16 per cent (statistics for Ontario) 
This great saving of human life as well as of much 
suffering must be ascribed to experimental work 
done upon animals and Sir Edward Mellanby m 
proposing a vote of thanks to the lecturer bewailed 
the fact that it is necessary even now for scientific 
men to come forward and justify the use of animal 
experiments 

Measurement of Mechamcal Power 

In a lecture on the measurement of mechanioal 
power by Dr C V Drysdalo delivered to the Junior 
Institution of Engineers and published m its Journal 
of August he points out the urgent demand there 
18 for the eicourate measurement of mechanical power 
under service conditions and how impossible it is 
to judge the relative merit of variot s mechanical 
devices without knowledge of this and the economy 
of the fuel used In mercantile shipping this is 
fully recognized and lias led to great improvements 
m torsion meters Many engineers are now studying 
the performance of aero engines especially at high 
altitudes and this involves the making of power 
measurements more esjjpoiaUy at high altitudes durmg 
actual flight The Royal Aircraft Establishment has 
now designed and constructed a mechamcal power 
(watt) meter for air screw testing Utibzing the 
prmciple that a constantly excited generator prodi cee 
an electromotive force proportional to the speed and 
that the torque is proportional to the current it has 
constructed a mechanical power meter which acts 
satisfactorily Alternating current at a frequency of 
1 600 IB supplied by a small wind driven alternator 
on the plane Records are given which prove that 
accurate testmg of power during flight has been 
accomplished Dr Drysdsle states that of the 
imlhons of mechamoally propelled vehicles m use it 
IB probably safe to say that not one per cent of their 
engmes are working with anything like their maximum 
efficiency One has only to watch the tuning up of 
an engme after decarbonization and regrmding of the 
valves to realize hcw much it depends upon the 
almost unaided judgment of the mechanic 

The Agricultural Rcaearch Council 
Ths third report of the Agricultural Research 
Council (liimdon HM Stationwy Office 6s 6d)sur 
veys the reaeartdi woric aided fhim State Sources durmg 
the period October 19S6-8eptember 1987 Besides 


its CO ordinatmg functions m respect of much of the 
work earned out at the various research institutes 
m Great Britain and its advisory capacity as regards 
the Development Fund the Council now possesses 
a field station of its own at Compton Berks where 
it is proposed to establish disease free herds of cattle 
pigs etc and to provide opportunities for expen 
ments imder scientifically controlled conditions on a 
larger scale than is ordmanly possible at any individual 
research institute The first group of experiments 
with cattle will be conoomed with contagious abortion 
and will mvolve the testing of various vaoomes 
Among other problems to be mvestigated are the 
causes of the unduly high death rate eunong pigs and 
poultry particular attention bemg paid to fowl 
paralysis as regards both its hereditary and its mfeo 
tious aspects A new interest of the Counci 1 was marked 
by the setting up of an equme research oomraittee 
to deal mainly with horse diseases a substantial aid 
for which IB being provided by the Racecourse Bettmg 
(Control Board The review of the research work on 
foot and mouth disease recently undertaken by the 
Council 18 particularly appropriate in view of the 
serious outbreaks this year The general conclusions 
are that in spite of the high cost and slow progress 
of the investigations they should be oontmucid m the 
hope that eventually measures will be found that will 
make possible some modification of the slaughter 
policy 

League of Nations Social Surveys 
The report on the work of the Advisory Committee 
on Social Q lestions of the League of Nations m 1938 
(Second Session) refers to the proposed review of social 
questions to be published q larterly and contains 
m addition to information regarding the Leagues 
work on social q leetiona special articles by experts 
and selected bibliographies on social questions 
(C U7 M 88 4 Pp 28 Geneva Leagi e of Nations 
London George Allen and Unwm Ltd la 3d ) 
On the recommendation of a sub committee, the 
Committee has decided to place three new subjects on 
its agenda the prmoiples adopted m the orgomzation 
emd eulministrstion of welfare work among the young 
moiuding social assistance the traming of persons 
engaged in social work and family desertion The 
first study is to be limited m the first instance, to a 
selected number of representative ooimtnes emphasis 
being placed on the study of prmoiples adopted m 
orgamzation and administration of the admmistrative 
machinery The study on traming for social work 
Will take note of the work already earned out by the 
International Committee on Social Service Schools in 
regard to the participation of umversities m the training 
of social workers and will deal with other aspects, 
such as the extent to which different groups of social 
workers, moiuding voluntary workers, are trained, 
end the training given Developments in child welfare 
in the past year are summarized m the report, which 
moludes reports from the liaison offloen with the 
International Labour Office and the Health Qrgwusa 
tion, and formulates t) e broad principles arrived at 
^m its mvestigathins on the placmg of ohildren m 
families 
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Surveys of Town Planning 

A BBOAJOSHKiiT recently issued by Political and 
Economic Planning (P E P) reviews the report of the 
National Survey and National Planning Committee 
of the Town Plannmg Institute, the first really 
thorough and informed analysis of the reasons for 
the wasteful and undesirable development of the land 
which IB still occurring all over England Together 
with the Brossey report on the Highway Development 
of Greater London, it makes a major contribution 
to the national plannmg of the use of land, and as 
such has claims on the attention of all scientifio 
workers who are oonoemed with the social problems 
of our technical civilization Essentially the primary 
task 18 one of co ordmation — of fittmg together the 
requirements of many different and often rival users 
of land, and where necessary choosmg between them 
Pomtmg out that there are national aspects of 
planning urgently requirmg comprehensive study, 
decision and action, and that the existing ptemning 
system IS quite inadequate to d^al not merely with 
these national aspects but even effectively with the 
broader regional requirements, the report recom 
mends the creation of a National Plannmg Com 
mission 

Trk functions of this Commission would mclude 
the compilation and collation of all relevant mforma* 
tion bearing on the use, development and plannmg 
of land from a national point of view advising and 
oo-ordmatmg Government departments, statutory 
undertakers and highway authorities in their use and 
development of land , providing plannmg authorities 
with constructive advice and guidance, such as the 
Mmister of Health is prevented by his quasi judicial 
position from providmg, watching their planning 
operations, and making appropriate representations 
to the MiAistor of Health when necessary The 
Commission would also keep the general progress of 
plannmg under review, investigate its problems, 
defects and delays, frame proposals for overcoming 
them and generally advise the Minister and the 
Government on the legislative and administrative 
development of the plaiming system As a basis for 
Its activities and os a background for local and regional 
planning, it would formulate a national plan or policy 
on broad and flexible lines for the allocation of major 
land uses and developments The wisdom of this 
proposal IS emphasized by the revelation m the 
Brassey report of the widespread damage being done 
m the absence of such measures, and the mdictment 
it contams of recent official policy m regard to roads 

An Adolescents' Charter from Manchester 

The Federal Council of Lancashire and Cheshire 
Teachers’ Assodations has recently ifroed a “Beport 
on Entry mto Employment” which moludee a 
formulation m fourteen pomts of what the Council 
regards as “a working basis under the conditions at 
p r eae o t prevailing m the mdustnal world and under 
the Acts dealing with school leaving and the regulation 
of fhotonee and woriuhopa now m force”. Among 
the man sigiifloaiit of the fourteen pomts are : 
vocational guldaaoe for all and, as a means for 


ensuring this, insistence on the submission at regular 
intervals by every juvenile advisory and choice-of- 
employment committee of reports to the appropriate 
authority (in one area 23 out of 24 such committees 
were found to have ceased to function) , entry into 
employment of a school leaver to be preceded by 
medical examination and report, oo ordinated m each 
case with the child s health shoot’ , all school 
planning to include ‘ equipment suitable for the use 
of older persons, and such amemties and arrangements 
as will appeal to the developing mind and character 
of the ex pupil ’ (eejieoially in rural and detached 
areas) , continuative education for all, and iefinUe 
arrangements to mduce all school leavers to continue 
thoir education, whether m technical, commercial or 
art schools or in loss exacting or more general ooursee , 
recreative facilities to be provided m oonnexion with 
all further education The report dwells on the 
distressing waste of much of the good work done in 
the pnmHiy schools owing to lack of effective means 
for ensuring further education up to the pomt at 
which the adolescent attains to the will and oapaoitv 
for self instruction In the mterval between leaving 
the primary school and the desire to proceed further, 
the foundation laid m the primary school has been 
lost since no moans or care have lieen taken to 
retain it” 

The National Central Library 

Wk road in the daily newspaper that ‘ the lecture 
system has been obsolete ever since the uivention of 
printing” Notwithstandmg, the system has led at 
least to the demand for public libranee The need 
arose from the establishment of mechanics* institutes 
and the foimdation of lectures for adult education 
Actually the public libiaries movement dates from 
the Select Committee of 1846, which authorized a 
^ rate for their maintenance Tlie comer stone of 
this movement is the National Central Library, 
unifymg and binding together, as it does, the inde 
pendent units of the system The National Central 
Library constitutes a central bond, through which 
the books, m an> one library are made available for 
use in any other The annual report for 1937 shows 
that, m addition to the ten million books contained 
in the rurban and county libranes, the National 
Central Library has built up gradually a supple- 
mentary reservoir of another ten million books, 
which may bo borrowed from imiversity libraries, 
and those of learned soon ties and similar institutions 

CoMXBNomQ as an experimental library for 
workers’ educational classes at Toynbee Hall m 1914, 
the Library was given a Royal Charter, os reoom 
mended by the Public Libraries Committee m 1927 
This refiort also recommended that the Science 
Library at South Kensington should be the principal 
source on which the National Central Library should 
rely for the loan of books needed by students 
of soienoe and that the Scienoe Library should be 
made as oomptote os possible Thus the National 
Central Libra^ has become the centre of a national 
Ifi^rary movemeht, with which nearly all the public, 
umversity and other libranes lU Great Bntain kre 
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associated. The past year has seen the completion 
of a senes of more self-contained regional library 
systems. Such a vast scheme of mutually supporting 
libraries must depend for its greatest effloienoy on 
the mamtenanco of central catalogues. TJnion 
catalogues by authors of the books m the affiliated 
libranes are being compiled at various centres. The 
total number of entries m that at the National 
Central Library has roaebed } nullion. A subject- 
catalogue of books and ongmal articles is mamtained 
at the Science Library and has reached 2^ million 
entnee A “Union Catalogue of the Periodical Pub- 
lications m the Umversity Libraries of the British 
Isles" was published in 1037 The total number of 
books lent during that j'ear was nearly 140,000, of 
which it 18 significant that some 400 were supplied 
to foreign libraries. 

Prices of Biological Books in 1937 
Fob twelve years the Quarterly Review of Biology 
has analysed and compared the cost to ./l^ncans 
of biological books, bas^ upon the prices of all such 
received for review by the Quarterly. The emalyses 
have produced some mtereetmg figures regarding the 
relative cost of books produced by different nations, 
and to some of them attention hta been directed m 
Natobb. In point of price, Gorman books are still 
the most expensive, despite the announced policy of 
German publishers, a German average of 196 cents 
a page comparing with 1 27 for British books, and 
0-86 for French. Than the last the only cheaper books 
published are those issued by the Bntish Government 
(0-34 cents a page) and the U 8. Government (0-10), 
but since the last three categories are often published 
m paper covers, some of the savmg may bo on bmding. 
Comparing 1037 with 1936, it is remarkable to find 
that the average price per page from every origin, 
except Germemy and Great Britain, has been lowered 
— by from about 10 per cent in U.S. books to so 
much as 70 per cent m Bntish Government official 
pubhcations. But while the Bntish Government has 
been so greatly reducing its ohaiges, the ordinary 
Bntish publishers of biological books have been com- 
pelled to mcrease by 10 6 per cent. However, it is 
possible that the particular books reoeived by the 
Quarterly for review do not represent fair samples 
in every case ; mdeed, the total of British Govern- 
ment publications received in all the twelve years 
only amounts to 8,836 pages, so that, as the authors, 
Raymond Pearl and Maud DeWitt Pearl, point out, 
general oonolusions must be drawn with caution from 
this material. 

The First Slovakian Polytechnic 
It IS true that, for a ooit||l^ry of fifteen million 
inhabitants, Csaohoslovakia 'm well provided with 
facilities for higher education. There are four 
universities, one of which is German, and numerous 
academies and schools of technology that grant 
recognised diplomas ; but imtil now there has been 
no Slovak polytechnic. When the new acadmiic year 
oommences in October, howeVw, this will bo re m edied 
by the opening of a polytechnic at BloXioe, in east 
Slovaki a, named after Dr. Milan Stefanlk, tbs 
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Slovak astronomer who became the first Czechoslovak 
Minister for War. This technical institute will rank 
after the Comenius University of Bratislava as the 
second most important educational establishment in 
the eastern half of the Republic. The president. 
Dr. E. Benei, has nominated the pnnoipal members 
of the staff, which will include a number of Slovaks 
who have graduated m soienoe or technology Their 
colleagues will be oertam lecturers from the Um- 
versities and Polyteohmcs of Prague and Bmo, and 
the new institute will doubtless soon be able to 
supply local mdustnal undertakings wuth students 
who have obtamed their diplomas at Koiioe. 

The Public Health of India 
Thb vital statistics and pubho health of India are 
dealt with m the recently published annual report 
of the Public Health Commissioner with the Govern- 
ment of India for 1035 (Vol. 1. With Appendixes 
Delhi ■ Manager of Publications. 1037. Bs. 2, or 
3s. 6d.). The mid -year estimated population was 
278,100,645, the birth-rate and the death-rate per 

1.000 were respectively 36 and 24, and the infantile 
death-rate per 1,000 live births was 164 (the ootre- 
spondmg rates for England and Wales are 15, 12 
and 67). Tlie total mortahty from the three prmcipal 
epidenuo diseases — cholera, plague and smallpox- 
decreased by 24,000 compared with 1034, but this 
was more than covered by the large reduction in 
deaths from plague, which fell from 80,000 m 1034 
to 32,000 in 1035. Cliolera mortahty rose to 217,000, 
the highest figure for the past three years. Small 
pox caused 01,000 deaths, as against 84,000 m 1034. 
Tuberculosis is another disease the moidence of which 
has moreased rapidly during recent years, and which 
is oausmg a heavy mortality, particularly in urbanized 
and mdustnaliz^ areas. Of fevers, malaria caused 
the heavy toll of 1,632,000 deaths. No less than 

150.000 women died in childbirth or from causes 
associated with childbirth. An account is also given 
of the public health servioce and admmistration, and 
of the work of the laboratories and institutes for 
medical research. 

Institution of Electrical Engineers Awards 
Thb followmg scholarships have been awarded by 
the Institution of Electrical Engmeers for 1938 : 
Ferranti Scholarehip (annual value £260 ; tenable for 
2 years) : L. 8. Piggott (Umversity of Oxford) ; 
DuddeU Scholarship (annual value £150 ; tenable 
for 3 years) : J. B. Higham (Penarth County School) ; 
SUvanus Thompson Scholarship (annual value £100, 
plus tuition fees ; tenable for 2 years) : H. Darnell 
(Money Railway Company) : Swan Memorial Scholar- 
ship (annual value £120 ; tenable for 1 year) t J. Q. 
Hutton (Sunderland Technical College) ; David 
Hughes Scholarship (value £100 ; tenable for 1 year) t 
H. E. Newton (Univenity of Sheffield) { Saiomons 
Scholarship (value £100; tenable for 1 year)! C. 
HalUday (King’s College, Newcastle-on-Tyne). Qmnts 
have bem made from the War Thanksgiving Edu- 
cation and Besearoh Fond (No. 1) to J. W. CanoU 
(King’s OoUegs, Londm), to E. FrimkUn (Univenity 
of Binningham), and to Q. Y. Shuts (Univenity 
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College, Nottingham). Thorrowgood Soholarahips 
have been awarded to C. B. Smith (London A North 
Saatem Railway), and £. C. Nome (Southern 
Railway Company). 

Indian Cotton 

Tbohnouioioai. CmomiABS Noe 323 to 33S issued 
by the Indian Central Cotton Committee's Techno- 
logical Laboratory during the first three months of 
1938 exemplify very thoroughly the work which is 
being done m India to improve the cotton crop of 
the ooimtry. Each season early samples of the crops 
from different parts of the country are sent to the 
Laboratory for test and each circular summanzes the 
results obtained in the last six years. No 336 deals, 
for example, with a pure line strain isolated m 1931 
Md grown at the Government Experimental Farm, 
Akola, where the rainfall is 28 mohes per annum, 
the soil black cotton soil, the growing period from 
June until November and the maximum temperature 
varies from 88® to 116® F.; weight of cotton per 
seed, 30 milligrams, of seed, 62 mgm 26 seeds per 
boll, 16 to 18 bolls per plant , yield, 400-800 lb. 
per acre ; 43 thousand acres under cultivation as 
against 120 acres m 1933. The average length of 
fibre (staple) is } mch, the curve of deviation bomg 
approximately the error curve In manufacture, the 
percentage of loss from dirt is low, that from cardmg 
18 normal, about 8 per cent. Fibre strength was best in 
1933 and then suitable for yam of 31 counts, that is, 
31 hanks of 480 yards to the pound 

Butterfly Migrabons in the Tropics 

Thb attention of travellers and residents in the 
tropica is directed to an attractively produced booklet 
entitled “Butterfly Migrations m the Tropics", 
recently published by the British Museum (Natural 
History). It is written on behalf of the Trustees of 
the Museum by Dr. C. B. Williams, and is well illus- 
trated by means of five three-colour process plates of 
typical migrant species. The booklet is issued 
primarily with the object of obtaining information 
on the subject of migration. Very little is known 
relative to this problem m the tropics, and it is easy 
for any accurate and willing observer to assist m 
this matter. Instructions are given with regard to 
the special points upon which information is desired. 
The booklet may bo obtained fiom the British 
Museum (Natural History), Txindpn, S.W.7, price fid. 


Intematimial Grassland Congress 
Thb report of the fourth International Grassland 
Gongrass hdd in Great Britain in July 1937 under 
the pretidmcfy of Prof. R. O. Stapledon has now 
heen puUished. The volume, which consists of 486 
P«ges, contains the fhll texts of all papers, both 
plenary and sectional, delivered to the Congress at 
Aberystwyth. Each is printed in English or German 
with a summary in ^ altsmative languo^, the 
main itssna of tire disoosskm being also included. 
'^0 wgiort can be obtained &om the Joint Secretariee, 
fourth ZoMcnatimrsd Grassland Conj^, Aberyst- 


wyth, for £2, post paid. A smaller volume (pp. 87), 
containing abstracts m English and German of the 
majority of the papers delivered, is available for Us 
post paid. 

Work of the Central Midwives Board 
Thk report of tho Central Midwives Board, 
recently issued, reviews tho work of tlie Board during 
the year onde<l March 31, 1937. The Midwivee Roll 
eontameil the names of 66,046 women, a net morease 
of 2,982 on last year's roll. During the year, only 
18 midwives wore dealt with by the Board imder its 
penal powers on charges of malpraxis, negligence or 
misconduct, as a result of which seven names were 
removed from the roll. The Mmister of Health 
approved tho revised rules for traming and examina- 
tion, on the preparation of whicli the Board lias 
been engaged for a considerable time. The two most 
important clianges eifeoted by the now rules are 
(a) on extension of the period of training from 6 
to 12 montiis for State-registered general tramed 
nurses, and from 12 to 24 months for other pupil- 
midwives, and (b) division of the course of training 
into two parts, each of which will be completed by 
on appropriate examination. An unportant decision 
during the year was the permission given to mid- 
wives to admmister mtrous oxide and air to women 
in childbirth, under oortam conditions. 

Congress of Electroradiology 
The fourth annual Congress of French -speakmg 
Electro -Radiologists will be held m Paris on October 
6-8. At the opening meeting. Prof. Johot-Oune will 
lecture on neutrons and artificial radio -elements — 
biological applications and therapeutical hyputhosss. 
The followmg subjects will also be discus^ . the 
results of radiological methods of examination ; the 
bio-electrio phenomena of the nervous system, present 
state of the question and possible application , 
anti-inflamroatory roentgentherapy ; biological ac- 
tion of rays and high-frequency currents ; progress 
of histo-r^iography , fresh data on nouro muscular 
stimulation , interpretation of eleotrotono phe- 
nomena The subscription is 100 francs, which should 
be sent to Dr Morel Kahn, 46 rue Schefier, Pans 16®. 
Further information can be obtamed from Dr. Del- 
herm, 1 rue Loas Cases, Pans 7® 

Studentships and Fellowships m Medical Research 
The Medical Research Council mvites apphoations 
for a third senes of studentships and fellowships 
intended to encourage young Bntish medical gradu- 
ates towards becoming mvoetigators in those branches 
of medical science which ore concerned directly with 
disease as it occurs m human beings. Post-graduate 
studentships are offered for medical graduates who 
have already held house appomtments and are 
strongly inohned to a career m olnuoal soieaoe or 
experimental pathology. Each selected student will 
receive a stipend at the rate of £200 per annum, 
during a period not exceeding twelve months, for 
personal maintenonoe while undertaking approved 
courses of study in Great Britam such as may be 



430 


NATURE 


Sept. 3 , 1938 , No m2 


regarded aa beet calculated to advance the student’a 
tramuig in methods of reeearch. The Counoil also 
offers reeearch fellowships for candidates of similar 
qualifications who have already had some experience 
in the use of research methods. Each fellowship will 
be tenable for one year at the ordinary value of £260 
per annum, and will be renewable m approved 
instances at the rate of £300 per annum for a second 
year Further information can bo obtained from the 
Secretary, Medical Research Council, 38 Old Queen 
Street, London, 8 W 1 

French Associabon of Microbiologists 

On the initiative of Profs Bordet, director of the 
Pasteur Institute of Belgium, Martm, director of the 
Pasteur Institute of Paris, and Lisboimo, of the 
Montpellier faculty of medicme, an association of 
French -speakmg microbiologists was formed at a 
meeting held m October 1937 The first meeting of the 
new association will be held m October next on the 
occasion of the fiftieth year of the foundation of the 
Pasteur Institute of Paris, with Prof. Martin as 
president, and Drs. Lupine of the Pasteur Institute 
of Paris and Paul Bordet of the Pasteur Institute 
of Brussels as general secretaries. Further informa- 
tion can bo obtamed from Dr. L4pme, Institut 
Pasteur, 26 rue du Docteur Roux, Paris 15®. 

Announcements 

Captain Eyston in his motor-car Thunderbolt broke 
the world’s land speed record on Bonneville Salt 
Flats, Utah, on August 27 Over the measured mile, 
the oar averaged 346 49 m p h for both ways , the 
outward, run being 347 49 m p.h , and the return 
343.61 m p h. The former record, established also 
by Captain Eyston m 1937, was 311 42 m p h. The 
Thunderbolt has two Rolls-Royce engines, each 
capable of developing up to 2,360 h p 

Dr T H. SANDKBaoN-WELi.8 has endowed an 
annual lectureship at the Middlesex Hospital Medical 
School on the relations between rheumatism and 
dietetics. 

Dr. Wn-Enuc A P. SoafiiTNEB, director of the 
Department of Tropical Hygiene at the Royal Colonial 
Institute of Amsterdam, has been awarded the Gold 
Medal of Honour by the Hanseatic University of 
Hamburg. 

Thb College of Physicians of Philadelphia has 
awarded the Alvarenga Prise to Dr. Richard E. 
Shope, of the Rockefeller Institute for Medical 
ResMroh, Pnnoeton, K.J.,"for his recent researches 
on the etiology and epidemiology of influenea 

Thb twenty-sevmth meeting of the Italian Sooiety 
for the Advancement of Soienoe will be held at 
Bologna under the presidenoy of the rector of the 
University on September 4-11. 

Tmt twenty-fifth Frmioh OongroM of Hygiene s^l 
be at the Pasteur Institute, Paris, on October 


3-8, when the following subjects will be discussed : 
the plan of the sanitary equipment of Prance ; 
diet and public health ; insuranoe and public health. 
Further information can be obtained from the 
Qeneral Secretary, Dr. X Leolainohe, 18 rue de 
Tilsitt, Pans 17® 

The sixth Congress of Physical Re-education 
organized by the French Sooiety of Specialists in 
Medical Physical Culture will be held on Septembei 
10-12 at the Institute of Physical Education of the 
University of Pans with Prof. Roussy, rector of the 
University, as president of honour It will consist 
of three sections devoted respectively to soienoe 
applied to physical education and medical gymnastics, 
the technique of re-eduoation and social realization, 
Further information can be obtamed from the 
president of the Society, M. Petat, 11 rue Racing, 
Montlufon, Allier, France 

The tenth Congress of the Far Eastern Association 
of Tropical Medicine, which meets every three years, 
will be held at Hanoi, Tonkin, on November 24-30, 
when the followmg subjects will be discussed , 
deficiency diseases, water supply, cholera, malaria, 
plague, tuberculosis, venereal disease, surgery, disease* 
common to man and anunals, parasitology, and 
materia medica of the Far East. The official languages 
will be English and French. Further information 
can be obtamed from the Organizing Committee, 
6 rue de la Convention, Hanoi 

The fourth International Conference on Timbei 
Utilization 18 to be held m Brussels on September 
16-17. The subjects to be dealt with molude tests on 
the strength of timber m relation to building r^ila- 
tions, timber and plywood for aeroplanes, ship- 
building, etc , and modem possibilities of the utiliza- 
tion of sawmill waste, rmd reports on the activities 
of the Department for Timber Utilization. Further 
information relating to the Conference can be 
obtained from the Secretary, Comit6 International 
du Bois , 60 rue Neuve, Brussels, Belgium 

Messrs Adiuibd and Son, Ltd , have issued a 
useful diary for the academic year 1938-39, oopiea 
of which were presented to members of the British 
Association attending the recent meetmg m Cam- 
bridge. It includes, against the appropriate dates, 
notes of the meetings of learned societies, and there 
18 also a table showing the dates of the terms of the 
universities of the British Isles. 

BamsH Drug Houses, Ltd., have issued a 
descriptive leaflet dealing with synthetic laotoflavine, 
which they now manufaotiue. This subetanoe is 
{diosphorylated after ingestion, and then forms tliq 
prosthetic group of Warburg’s yellow ferment, whioh 
probably plays an essential part in oxidations ia all 
body cells. It oannoi be synthesixod in the body, 
and forms one constituent of the complex of sub- 
stances once known os vitamin B. 
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Letters to the Editor 

Th» Editor does not hold hxmatlj retponnbU for opinions expressed by his correspondents 
He oannot undertake to return, or to correspond with the writers of, rejected manusonpts 
intended for this or any other part of Natdbe No notice is taken of anonymous communicatwns 
Notes on points in some op this week s lettebs appear on p 439 

Ckl&BESPONDENTS ABB INVITED TO ATTACH 8IMIDAB 8CMMABIES TO THEIB COMMUNICATIONS 


Loss of Energy by Fast Particles m Nuclear Collisions 

The energy lost by a moving particle m traversing 
matter as the result of exciting or dismtegrating 
atomic nuclei depends on the law of force between 
it and the particles constitutmg the nucleus, and also 
m general on the state of motion and of binding of 
the nuclear particles However, if the incident 
particle is fast and the forces are of short range 
the average energy loss m nuclear collisions may be 
shown to bo independent of the latter factors and 
18 the same as it would be if all the nuclear particles 
were free and isolated The general reason for this 
may be seen as follows 

l^t us consider a nuclear encounter m which the 
mcident particle, velocity approaches the nucleus 
withm a distance r The time of collision , v, is then 
of the order of r/^^c, where 5 “ (1 — P*) Strictly 
speaking, terms of the order of X/Srtpe, and a/pc, whore 
X IS the de Broglie wave length, and a represents 
nuclear dimensions, should be ^ded m order to avoid 
contradictions with the uncertainty principle and to 
allow for the size of the nucleus However, these 
terms make no significant addition and may be left 
out here The ‘natural period , T, of a nuclear 
particle is of the order of 8/m, whore m denotes its 
average velocity m the nucleus and 8 represents 
the dunensions of the region to which it is confined 
(the nuclear cell in Bohr’s model, for example) Now 
if T ^ T the conditions are adiabatic, and the energy 
loss 18 greatly suppressed by the bmding forces 
However, if t T wo have the condition of ‘sudden 
impulse’, and the average energy loss is the same m 
It would be if the nuclear particles were free The 
transition from the one condition to the other takes 
place for a value, p, of r given by t ~ T, namely, 
p »=> 5 P(c/m) 8 For the nuclear particles we may take 
u/e ‘-’w 1/5, and for fast mcident particles, such as 
those m cosmic rays, p 1 , ( ^ 1 Thus p ^ 8 
Now 8 IS at least of the order of the range of nuclear 
forces, a Therefore p ^ o This means that, as r 
increases, the mteraction with the nuclear particles 
ceases altogether long before adiabatic conditions 
set m, that is, before bmding forces have any effect 
on the average energy loss Inside the range of the 
interacting forces the conditions are those of a sudden 
impulse, and the average energy loss is accordingly 
the same as for a free particle 

This result can also be proved by applying Bom s 
theory of collisions m an analogous maimer to its 
application by Bethe* to the excitation and ionization of 
atoms The result, however^ holds under more general 
conditions than those which have to Ip satined to 
justify Bom’s approximation The iqiplication of 
the above arguments to the excitation and ionization 
of atoms leads, under the eonditions of Bora’s 
approxunation, to Bethe’s formula for ‘stopping 
power*, and to Bohr’s classical formula under the 
altegmattve conditions Of course, In the atomic 
problem the mteraction, which is Coulombian, is to 
be olasaed as loQg range, and the binding forces play 
an essential part in luniting the energy kiss 


Assuming the mutual potential energy of a cosmic 
ray particle and a nuclear particle to bo Fe-*/*' (and 
usmg Bom s approximation) the average energy lost 
by fast particles per centimetre m nuclear collisions, 
according to the abo\e result is 

dTjdx - (47t/3)NlFF'6VAf«'. 
where N la the number of nuclei per o c , IT the 
number of protons and neutrons m the nucleus, M the 
mass of a proton (or neutron) and v the velocity of 
the mcident particle which wo may take as the 
velocity c of light With F ~ 40 M v , and 
b ~ 1 0 X lO"’* tm this formula gives an energy 
loss about one twentieth of that sufferetl in the usual 
collisions with the atomic electrons 
The results given here differ from those obtained 
by Heisenberg* m a recent treatment of the problem 
though the numerical values arc not of a different order 
of magnitude Heisenberg calculates the energy loss 
assuming the nuclear particles to be free, and then 
assumes that the effect of the nuclear binding forces is to 
cut out all those collisions which give an energy transfer 
less than the smallest excitation energy This procedure 
IS in fact identical with that adop^ m a theory of 
stopping power given by Henderson* before the advent 
ofthenewquantummechanics anditgivesresiiltsoorrect 
in order of magnitude only The energy loss calculated 
by Heisenberg is also greatly mcreas^ by his allow 
ance for the mitial motion of the nuclear particles 
in the nucleus According to my results, this motion 
does not oontnbute at all to the average energy loss 
though It affects its distribution The reason for this 
IS that if a free particle with initial momentum p, 
receives in a collision momentum p, at an angle 0 
with po, the energy it acquires is proportional to 
p* + 2ppo 008 9 which on the average is equal to p* 
and IS mdependent of p, 

A more detailed discussion of the pomts mentioned 
in this note will be given elsewheru 

L J WiiiiAMs 

George Holt Physics Laboratory 
University of Liverpool 
Aug 6 

■ Aim *r PAw » 325 (1930) 

• lAlp«l|^^Ak»d der Wlwen M 369 (1937) Seturmu M 749 

■ PM.MV « 880 (1922) 

Anomaly in the Apparent Absorption of Slow 
Neutrons by Iodine and ^ron 
In the course of some experiments on the absorption 
m boron of the slow neutrons (excluding those of 
thermal energy) which activate an lodme detector, 
a rather peculiar phenomenon has been noticed 
It has been found that the absorption coefficient 
of tbeee neutrons m boron remains apparently 
constant, even when some 85 per cent of the original 
mtensity has been absorbed If, however, some 
50 per oent is absorbed in an lodme filter, the boron 
abeo^ion ooeffioient of the residual neutrons hM 
decreased to a very marked extrat This last rifeot 
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has also been found by Ruben and Libby'. The 
exact figures obtain^ are contained in the 
accompanying table. The errom given are probable 
errors and not standard deviations. 


Tbiokneu of mltted throngb 
Alter 1 Alter 

Fraction tiont- 
mltted throogh 
boron absorber 

Absorption 

ooeABolent 

B 0 96 gni /era ' 0 26 

112 0 25 

0 60 ±0 02 

0 67 ±0 04 

0 75 ±0 04 

0 84 ±0 05 

0 77 ±007 

0 83 +0 12 

1 0 38 ±0 1 

0 2 ±0 1 

The first and second columns give respectively the 
thickness of filter used and the fraction of the mtensity 


transmitted by them, B representing a boron filter and 
I an iodine one. The last two columns give data for the 
absorption m boron of the beam of neutrons emerging 
from the filter. They give respectively the fraction of 
the intensity transmitted through a boron absorber of 
0*30 gm./cm.*, and the absorption coefficient deduced 
from this fraction (not corrected for soattermg) 

These results show that whereas from the boron 
absorptions one can say that at least 86 per cent 
of the activity is duo to neutrons having a uniform 
absorption coefficient of 0-77, the iodine filtration 
experiment shows that some 60 per cent of the 
neutrons have an absorption coefficient of almost 
half this, 0-38 

It has also been found that when both an iodme 
and a boron filter are used simultaneously, the 
activity produced m the detector depends on the 
order m which the filters are placed The ratio of 
the activity produced when the boron filter (0*77 
gm./cm.') was followed by the iodine filter (0*84 
gm/om.') to that product when the iodme filter 
preceded the boron filter is 0*78 ± 0*08. 

The first expenment has been repeated using a 
bromine detector m place of the iodme as the abeorp* 
tion regions of these elements overlap to some 
extent', but no change was observed m the boron 
absorption coefficient of tho neutrons on passage 
through the iodme filter Nor was any effect observed 
when an usenic filter and on arsenic detector were 
ueed instead of iodme m this expenment, although 
iodme and arsenic detectors show nearly equal boron 
absorption coefficients for slow neutrons'.'. 

In all theee experiments, the souroe of slow neutrons 
used was a (Bn -f- Be) souroe placed at the centre 
of a wax cube of side 10 cm. The sides of the cube 
were screened with cadmium sheets, and tho absorbers 
and detectors were placed against the sides of the cube. 

The results of theee experiments do not seem to be 
at all explicable unless it is assumed that the passage 
through one or the other of the filters has resulted m 
a change m ener^ of a considerable fraction of the 
neutrons detected The results could be interpreted 
os being due to slowing down of the higher energy 
neutrons by boron mto the iodme resonance region. 
Altemativdy, the effect could be due to an morease 
in energy of sonoe of the neutrons on passage through 
the iodme, this latter being possible if some of the 
iodine nuclei exist in a metastable state of long hfe. 

Further eaperimente are m progress, however, emd 
a fuller account will be published elsewhere. 

J. L. MioHiBia. 

Imperial Oollege of Science and Technology, 

Ijondw, 8.W.7. 

July 80. 

> »il>«i ud Ubby, nt*. ttm., U, 774 (l»S7). 

• imsMl uul Vwni, JNe. Mist., T)*U, S44 (IStS). 

• Ooldnatth sal SsmM, Hm- M. iU (IMS). 

• riWi, Jr«M.*M. Mtit., U. IS (1M7). 


Scattering of Yukawa Particles by Protons 

1 HAVB computed the eleotnoal mteraotion betweoi 
the heavy electrons as mtroduoed by Yukawa' and 
recently discussed by Kemmer, Frfihlioh, Stueokelberg 
and others', using the Dirao-Prooa' equations for 
partiolee of spm one. It was thought that such a 
calculation would furnish poltuization effects 
analogous to, and yet, because of the different spin, 
different from the effect found by Mott' for tho 
scattering of electrons. The meth^ used wae the 
usual Bom-Dirao calculus of perturbation. 

It was found that m contrast to electrons, Yukawa 
particles show a polarization effect even m the first 
approximation. This effect, perham not wholly 
unexpected due to the similarity of the Proca equa- 
tions with the Maxwell equations, is caused solely 
by the transversal wave field ; it is proportional to 
tho square of the oosme of the angle iMtween the 
plane of polarization and the plane laid through the 
primary and the scattered ray. The second approxi- 
mation also contains polarization terms, but they are 
of the foim similar to those found by Mott in the 
case of the electron. 

A detailed report of the calculations will be pub- 
lishod m the Physical Remew. 

Otto Lapobtk. 

University of Michigan, 

Ann Arbor, Michigan 
July 12 


■Yaksvs kDd ooUkbomlon, Proe. Phvt.-Sfatk Sec, Japan, 17, 48 
(1»S5) , IS, 1084 (1937) , knd SO, 319 (1938) 

* FtObllch, Hettler. Ktnuaer, Pne Rap Sot , A, 188, 187 Md 164, 


Direct Proof of the Effect of Temperature on the 
Conduction Electrons of a Metal 

It has been recognized for some time that the 
structure of the K-, L-, etc., emission speotra of the 
metals m the soft X-ray region (about 10-600 A.) 
can lead to direct information about the level system 
occupied by the conduction -electrons'. For the 
radiation of a metal m this region oonsiste wholly 
(or, m other cases, at least partly) of a band which 
represents transitions of the conduction -electrons 
themselves into an inner shell which has been ionized 
by eleotron-impaot m the X-ray tube ; and einoe 
the inner level is relatively sha^, the structure of 
the conduction electron level system le clearly 
reflected in the emitted radiation. The most ohar 
actenstic feature is the sharp edge which forms the 
short wave-length end of such a band ; this evidently 
corresponds to the sharp 'surface’ to which the 
oonduotion-electrona of the metal fill up the oontmuum 
of poeetble levels. But, theoretically, this surface is 
only sharp at the absolute zero of temperature. As 
IS well known, the oonduotion-eleotrons are subject 
to Fermi-Dirao statistics smd this has the result that 
at a temperature T, the surface is slightly dffilised. 

If N{E)dE is the number of levels havmg ensargy 
between B and E + dE and if N(E) is assumed 
approximately equal to a constant .N* in a small 
energy-rangs near the surface, then the numbOT of 
occupied levda with energies betwem B and B + dE 
at a tempnatuie T » given by 


(11 
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where A-® is measured from the surface at the 
absolute zero* 

We have recently been able to show that tho edges 
of the K and L bands of metals of the first two 
groups are sensitive to the temperature of the anti 
cathode of tho X ray tube from which they are 
emitted The acoompanymg photometer ourves 
(six tunes enlarged from the original plate of 
the Ln band of aluminium at 171 A) correspond 
to three anticathode temperatures The total energy 
spread of the band is about 16 volts Owing to tho 
separation of the Z, and Z-, levels (about 0 4 volt) 
the edge is actually double Both components show 
a marked broadenmg when the anticathode tempera 
ture IS changed from that of liquid air (110° Iv ) to 
680° K , and a difference can even bo detected for 
the change from liquid air to room temperature 


1^171 A 

nil 



The breadth of the edge is piartly due to a limitation 
of tho resolution due to the width of the spectroscope 
sht, which IS estimated to correspond to 0 12 volt 
If this amount is subtracted from the breadth 
measured m the way mdicated by the Imes on the 
diagram, we obtam a corrected edge breadth , and 
the precise manner of measuring this quantity is 
•uioh that it should correspond t<r about 6 JfcT accord 
mg to equation (1), if the extra broadening is entirely 
due to this cause Tho table below gives the results 


Temp 

rorrected edge bn sdth 
(vulU) 

6 IT 
(volU) 

110° K 

300° K 

880* K 

0 06 ± 0 03 

0 17 + 0 03 

0 44 db 0 06 

0 067 

5 150 

0 J54 


It will be seen that, at the two lower temperatures, 
the breadth of the ed^ can be entirely acooimted for 
uooording to equation (1) At the highest tempera 
t ire, the breadth seems to be a little more than would 
expeoted , the additional amount may be due 
’u the distortion of the lattice by the large 


amplitude of the heat motion when the temperature 
of tho aluminium is raised towards its melting pomt 
H W B Skinnkb 
H H Wills Physical Laboratorv 
Umversity of Bristol 

r r exsmplr 0 Brv»n mill Sklnnrr Phut Kei 4S I (1 (1934) 

^ **'^*”* Jono* n ry of the Vropertl** of 


Kramers’ Absorption Law in Physical Problems 

In a recent letter to Natttbk*, Dr T L Page 
reports on an mterprotation of the spectrum of 
hydrogen in tho discharge tube and in tho planetarj 
nebula Iho observed data consist of measures of 
tho intensities, in emission of vaiioiis members of 
tho Balmcr series and of the continuum that lies 
beyond the Balmer limit Page states In the 
nebula) and m tho discharge it can bo shown that the 
rocombmation of protons and ele irons must account 
for almost the entire emission He interprets the 
data on tho basis of this assumption All the quanta 
of Balmoi a, for example, ho reganls as being pro 
duood by electrons that havt arrived m quantum 
level 3 either by direct capture in that levil < r by 
eascaile fiom higher levels after capture He ap 
jiarcntly negkets all othtr types f excitation such 
as roabsoqition of tin Lyman line radiation or 
collision hailuig to find ogreernent between the 
number of e-aptures calculated theoretically from 
Kramers well known absorpti in law ond the number 
deduced from tho observatn ns Pago concludes that 
Kramers law is in error 1 should prefer another 
alternative namely that the nebular and dischaige 
spectra are not entire ly duo to recombination 

The number of captures m level 2 may bo directly 
calculated from tho intensity of tho Bahner con 
tmuum Tho number of captures m level 3 and 
higher are only indirectly inferred, on tho basis of 
Page 8 assumption, from the intensities of the 
Balmer lines Accordmg to Page s tabulation the 
observeil number of raptures on level 3 exceeds 
those on level 2 by 1000 fold A crucial experimental 
test of this result could be made by observing in 
laboratory or observatory, the spectrum bevond the 
Paschen limit I am confident that tho mt nsity of 
the Paschen contmuiim, m cither example will not 
differ greatly from that of tho Balmer Thus only 
a small fraction of tho at ims in level 3 havi arrived 
m consequence of capture The romamder must have 
arrived by collisional or by radiative excitation The 
former process is likely to predominate in the elec 
trodeloss discharge Page does not give the origmal 
observational data but I should expect the mtensities 
to conform rather closely to those arising from a 
Uoltzman distribution at the appropriate tern 
perature 

In the nebulae, a much bettor agreement is obtamod 
by appiving tho full theory developed by Carroll* 
and Cilh6’ This theory is based on tho promise that 
the nebula is optically thick so that all the idtra- 
violet stellar radiation heyond the Lyman limit is 
converted, by successive absorption and emission 
processes, mto long wave and Lyman a quanta 
When the effect of tho radiation field is taken mto 
eujcount, the discrepancy practically vanishes At 
Harvard Observatory, Mr James Baker, Mr 
Lawrence Aller and I have been preparing a series 
of papers* dealing with the theoretical Balmer 
decrement imder afferent physical conditions In 
Oilli^’s oolculationB, the number of discrete hydrogen 
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levels was limited to fourteen, because transition 
probabilities wore available for only this number* 
In the Harvartl investigations no such limitation 
was imposed* 

The following table’ summarizes some of the 
Harvard results 'i he observed data, quoted from 
Berman*, have been corrected for the effect of space 
reddening 

KOOO" 40 000° 01b 80 000° 

Ha J 43 2 71 2 "7 2 81 

Hfi 1 00 1 00 1 (HI 1 00 


Tlie decrement proves to be extremely insensitive 
to Iht (Idtron teinjH ratuies, mdicatoil at the head 
of tilt column Anj ti mptiaturo between 40,000“ 
and 80 000“ will fit tht obstrvations satisfaetorilj 
Since the dociement proves to be very sensitive to 
the radiation fitld, an ovm wider range of electron 
tenijif ratuies may bo considtrcd Page* has derived 
a tcmjjcraturo of 1000° fioni intensity measures of 
the Balrner contmuum My own indt pendent 
measures’* indicate a value at liost ten tunes higher 
In view of the large mimbor of implicit assump 
tions involved in Page s work, 1 fool that the outlook 
for cv entually interpreting the nebular and laboratory 
spectra of hydrogen on the basis of wave mechanics 
is hopeful We shall not have, to abandon the useful 
Kramers fomnila, in so far ns it is compatible with 
the more pncise wavt mtchanical expression Also, 
smee 1 see no distinction in the present instance 
between ‘astrophysical’ and physical , I have dropped 
the qualifying astro’ fiom the title of this letter 
Donald H Menzkl 

Harvard Observatoij 
Cambridge, Mass 
July 11 
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T Almi rptlon and FmtBiilon T Rsdia 
tlon Aytrophyt J 85 S30(1037) 
11 Tlipory of thr Oalmrr Decrement 
Hid 89 70 (1937) 

Raker and Ml n»l HI llii Italmer Decrement {M In 

PriK. 

Mcnnel Aller and Baker IV Ihe Meclianlatlc and 
Treatment of Nebu 
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Baker Miiuel andAllir V Electron Temperaturen tftd ] 
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Hentd and PekerlB Mon Rot Roy Atlro Soc 99 77 (1036) 

In paper III complete transition probabilities up to n - 35 a 
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Ultra-Violet Band System of Silicon Monoselemde 
As a result of recent observations of band spectra 
of monoxides, monosulphides, monoselenides, and 
monotellundes of the group IV(6) elements, the 
spectroscopio mvestigation of this group of molcculos 
buMs now reached a stage at which data are avadable 
for the ground states and one or more excited states 
of all the monoxidee, all the monosulphides, three 
of the five monoselemdee (namely, CSe’, SnSe* cmd 
PbSe') and one df the five monotellurKieB (namely, 
PbTe*) A recent study* of the related band systems 
enabled the character and approximate position of 
the oorresponding system of SiSe to be predicted 
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It was observed* that the ultra violet system of 
SiS IS well developed m a heavy current discharge 
through A1,S, vapour m a silica tube An analogous 
method has now been successfully employed to 
develop the correspondmg system of SiSe In a 
2 6 amp discharge through a silica tube containing 
aluminium selenido a system of some 30 bands de 
graded to the red has been observed in the region 
X 2‘)14 X 3671, the 0 -+ 0 band bemg at X 3089 3 and 
comparatively weak The heads are approximately 
represented by 

Vhe»d - 32,448 7 i (404 3 « » - 3 24 u'*) - (580 0 u' 
-1 78 u'*), 

where m = « + J There can be no doubt that the 
sjmtem is emitted by SiSo formed by the mteraction 
of aluminium selenide euid silica at the high tempera 
tuie (c 1,000“ C ) of the positive column tube 

The ratios of coefficients discussed in connexion 
with SiS* have values of the order of magnitude 
ex{)octod Thus = 10 3, ns compared with 

19 4 for SiS anti 20 8 for SiO Im and Ix being the 
ionization potentials of the atoms, and Et tho oloctronio 
energy of the excitotl molecular state (all in electron 
volts) Secondly, tho ratio He'ltde' — 0 697 for SiSe, 
as compared with 0 683 and 0 686 for SiS and SiO 
Finally, the ratio (w* of 8i80)/(«, of SiS) has the 
values 0 790 and 0 774 for tho excited and ground 
states respectively, as compared with 0 778 and 0 873 
respectively for («< of CSe)/((i>, of C8) 

Judged by the data for related band systems in 
this group, the value 3 24 for x,'tot in SiSo is sur 
pnsingly largo , the discrepancy is due to the existence 
of perturbations m one or more of the excited 
vibrational levels i > 3, 4 and 5 and tho consequent 
difficulty in evaluating x, b>« correctly With this 
one exception tin coefficients arc of the same orders 
of magnitude os those of the iso electronic molecule 
GeS) 

Work on tho corresponding sjstom of SiTe by an 
analogous method is in hand 

R F Harrow 

Imperial College 
London, 8 W 7 
July 19 

•RnBII B »nl DAsIniit U OR Furls 900 1659 (1935) 
•MnlkPP J W Strsley J W snd Smltli A W Phyi Rfi 58 
140 (1038) 

•Bsiniw K F and Jevons W Natirk 141 833 (1938) an I 
forthcoming japvr 


Structure of the Triterpenes 
The tetracyclic tnterpono alcohol basseol, which 
retuiily cyolizee to give p amyrenoP, which in its 
turn is related to erythrodiol, gypeogenm and 
hoderagenin*, on dehydrogenation with selenium 
gives as major product a phenanthrone homologue, 
m p 125“ (Foimd C, 92 7 , H, 7 2 C„Hi, requires 
C, 92 7 , H, 7 3 , C,^H„ requires C, 92 26 ; H, 7 75 
per cent), characterized as its piorate, mp 166“ 
(Found C, 61 7 , 618, H, 4 2, 4 3 , N, 9 3 
C,,HiiO,N, requires C, 61 46 , H, 4 3 , N, 9 36 , 
C,tH,iOtN, requutis C, 62 2 , H, 4 6 , N, 9 1 per 
cent) It a apparently identical with tho hydrocarbon 
obtained by Buzioka, Hdsh and Ehmann* 
from h^eragenin Our analyses favour a tnmethyl 
rather than a tetramethyl-phenanthrene formulation, 
but tho latter cannot be excluded. The hydrocarbon 
gives a marked depression m melting point on 
admixture with 1 : 0 1 7-tnmethylphenanihr^, and 
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it la not identical vrith 1 2 8- or any other known substituted ammo acndmcs of chemotherapeutic 
trimethylphenanthrene The formation of a tn or interest, up to 72 jier cent yields bemg obtamed 
(tetra-) methylphenanthrene shows that basseol has compared with 62 per cent yield of proflavme-b€we 
one of the partial structures I and II which wo obtamed from unsubstitutod m phenylene- 


diamine, (b) 



(I) 


(H) 


line itself dots 


The structure (III) suggtstod for basseol by Ruzicka 
and Schellenberg* tannot be correct, as this would 
require the formation of 1 6 dimethylphenanthrene 
on dehydrogenation 

The identification of the dehydrogenation piodiict, 
which will have a considerable luring ufion the 
structure of the oloanolio acid group is now in 
progress 

T H BKlfNON 
I M Hfilbbon 

Universitv, h S bPBiNC 

Manchester 
July 29 

Brynon Hi ilbrun an 1 Spring I Chem Sor OSO < 10 J ) 

' Kiiilcka and SchcUeubrrg Heh chm irla SO 166d (103') 

* Ruzicka Hdsll and ihmnnii Hrlv eAm Ada 17 442 (1934) 


not leact) , (c) 

that tho weight of oxjxrimontal cMdeiico strongh 
suggests in tho case ol m phonylone diamino that 
the final intormodiato is not a diphi nyl methane 
dernative (as 'auuld be cxpectotl from analog\ 
with the ( oiidt nsations of foimaldohydo with 
aromatic aminis in the prodmtion of dihydro 
acndmcs) but 3 3 diamino N foimvldipheu>lanune 
Tho precursor of tho latter comjiound may bo either 
3 3 diaminodiphonylamino or 3 ammofonnanilide 
both of which wore oonvortod to ammo aondmes by 
this general reaction (in tlie case of 3 am inoformanilide 
the oxalic acid was omittixl) 

Sections (o) and (c) of the work are still m actne 
progress and a detailed report will appear later 
Adbikn Albebt 
D oBornY K Labqb 


Preparation of a 8-Diamino Acridine 
It has recently boon shown* that ammo deriv ati% es 
of acridme oombme high antiseptic potency with low 
toxicity when the orientation of tho ammo group(«) 
18 other than the 1 (that is, 9 ) position Unfoitu 
nately, the general synthetic methods available for 
preparmg specific ammo acndmcs involve many 
stages and are usually wasteful of both time and 
material*, so that a general reaction for converting 
simple aromatic compomids to amino acndmcs m a 
single operation would give valuable assistance in 
exploring further tho chemotherapy of these com 
pounds 

A hint of the possibility of such a general reaction 
seems to he m a patent of 1021 (2? R P , 347,819) m 
which a mixture of glycerol, zug) chloride, m phenyl 
enediamme and oxalic acid is stated to give, when 
heated, a 60 per cent yield of 2 8 diammo acridine, 
the sulphate of which is the widely used antiseptic 
proflavme So far, no investigation of this reaction 
has appeared m the literature, nor docs tho patent 
suggest thart; it has wider apphcability 

Accordingly we decided to investigate,, (a) whether 
substituted tn-phenylenodiammes would take part in 
this reaction , (6) whether anilmo reacted in this way 
either os such or when variously substituted m the 
4»«<o position ; (e) what tho mtermediate steps of the 
reaction are 

The work has reached a stage where an mterim 
report may be mode, and our findings to date are 
(o) that a variety of substituted meta dianunes Iwod 
themselves admirably to the production of sumlarly 


Deportment of Phuimacy, 
Univorsitv , 

Sydney 
July 11 


* Albort, 1 rsncli Umr I 

(1038) Albert Dyii 
(1917) 

• ( r Albert and I inn II i 


7 Fzprr Path 19 41 
inrt J Harm 10 040 

1 14 (19)0) .. (19)8) 


Effect of Desoxycorticosterone and its Esters 
WOBK carried out m oui laboratories’ has shown 
that the output of activity of tho male and female 
sex liormonos con be varied almost as desired by 
suitable esterification By sul cutanooiis injection of 
an oily solution, it can rea<h quite considerable 
values , m particular, the tffect of a fow days dura 
tion with tho free hormone can l>o raised to several 
months by using the corrospon-iing esters 

An increase m effect m tho above s* nso has not been 
observed up to the present with progesterone and its 
derivatives’ It therefore seemed of interest to m- 
vestigato tho otfeot of 21 oxyprogostcrono or desoxy 
corticosterone, the artificially prepared hormone of 
the adrenal cortox first synthesis^ by Steiger and 
Reichstein' It is known that extracts of the adrenals 
have only a relatively transitory effect so that, as 
18 the case, for example, with insulin, it must be 
mjeoted very frequently when used for therapeutic 
purposes This permits the assumption that the 
hormone is (juickly degraded m the organism In 
order to solve this problem, we are occupied in 
preparing and mveetigatmg, m addition to the 
already Imown acetate, a senes of other esters of 
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desoxycortiooaterone The accompanying table gives 
some preliminary results 



Melting 

point 

Average duration of rlfoct 1 
m daya with a aingle In 
lection of 



10 rngm 

20 mgm 

Deeoxycortiwwt roi u 

U1 \U 

0 






-n Eityrate 
-fl valcrlaiate 

no 111 

H4 86 

U 

*>0 

ss? 

100 mgm palnltlcaciu 

209 /lO 

20 



tontr 1 a mala av rage t me f a rvl al 0 ^ da>« 


According to the usual test method tho cortical 
hormone is injected datZy fr even more frequently, 
we gave to adrenalectomized y ning rata immediately 
iff or thr operation a single injection of 10 mgm 
and 20 mgm respectively of the substance to be 
tested tho substance was injected subcutaneously m 
2 c c of sesame oil and the period of survival ascer 
tamed The figures given m tho above table corresfiond 
to the average values obtamed on from 6 to 13 animals 
per preparation The relatively transitory effect of 
the froo hormone and the slight difference m the 
penod of survival compared with that of the control 
animals is shown by tho table Although with the 
lower fatty acid esters tho average duration of effect 
IS only slightly increased with the palmitato it is 
raised to more than three weeks The benzoate is 
also of particular mterost as its duration of effect is 
almost three weeks 

A similar mcrease is obtained by adding an activator 
such as palmitic acid (o dcsoxycorticosterono acetate 
and also by convert ing the dosoxycortioosterono ester 
into an enol derivative 1 he implantation of crystals 
according to Parkes * method appears to be of 
particular value The duration of effect of the butyrate 
after implantation of a crystal weighing 10 mgm 
was 20 da>8 (4 animals) 

These experiments will bo contmued m several 
holds 

In comlusiun it should bo mentioned that, tested 
on the rabbit s iitenis according to the method of 
Comer and Clauberg desoxyoortioostorono acetate in 
doses of less than 10 mgm shows a progesterone 
offoot 

K Miesobeb 
W H FiaoM® 

E Tsohopp 

‘Ciba’ Besearch Laboratories, 

Basle 
July 26 


■ Mlesoher K Wettatflln A »iid Twhopp E Bmchm J M 1970 
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Wotbteta A aDd Twhopp B Bioehm B 8M 89 (1987) 
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• Weatplul U J3<r 79 *1*8 (1937) 

• StelBor M And Iblolutoln T Bas «Aus Ante, M UM (19S7) 
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Hcightt and Weights m a Girls’ Public School 
Thbbb 18 good evidence to show that the average 
heights of aduTts have been increasing in several 
European countnee during the past fifty years 
Measurements of large numbers of conscripts have 
bean and for this penod they show rates 


of mcrease which are not the same m all countnee, 
but are all of the order 1 mob m 26 years This is 
an extremely rapid rate and it is clear that it cannot 
have been maintamed for any long period m the 
past The statures of various populations of Europe 
m prehistoric and early historic times can be esti 
mated from measurements of the long bones of senes 
of skeletons and they do not mdicate any marked 
departures from the averages observed to ^y The 
mcrease m modem times has also been observed in 
Japanese and Indian groups and m North American 
groups of European origin and it is possible that the 
trend has been world wide The cause of this 
phenomenon can only be conjectured and an ex 
planation which attributes it to better nutrition and 
hygiene is not altogether satisfactory 



Heioht qbaph 


There exist no reliable data throwing light on 
secular variations of the average adult statures for 
British populations Compansons of the best figures 
available are made more difficult owing to the fact 
that there are clear differences between the means 
for different social classes More records obtamed m 
the British Isles are available for children but the 
same difficulty is encountered m mtorpretmg them • 
Tlie new measurements here discussed were taken 
at St Pauls Girls* School at the annual medical 
inspections from 1907 until 1937, and were made 
available by the courtesy of the High Mistress Of 
the majority of mdividuals whose measurements 
were us^ each girl participated at all three ages, so 
that the data sire therefore more homogeneous than 
IS generally the case If there had been a nae m the 


U Jf Kam to reoentlr ooUeotad Tariona noordi In a 
-.y of Renilti of InveaUsatloiu Into tha Heliht and Weight 
„ „„wen of the Britlih Wofkfiic Claataa doting tha iaat Hondted 
Tean Anush cf Mnmkt TOd 7 (1987) 
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social class repiesenited, this would doniiuah the 
significance of the results, but m fact the class level 
hM remained almost stationary, and has certainly 
not risen 

The flares were grouped according to year of 
birth and age last birthday, and the mean heights 
and weights of each group have been plotted on the 
accompanying graphs, lundly prepared by Miss 
Barbara Shuttleworth of Oirton College 

The average numbers of measurements in each 
group for ages eleven, thirteen 6Uid sixteen years 
were 34, 67 6, 63 3, respectively, and no mean is 
based on fewer them twenty five measurements The 
standard deviations for eemh senes have also been 
found, emd their means for the three ages are 2 682, 
2 661, 2 188 m for the heights and 14 37, 17 30 
15 00 lb for the weights 



WEIOnX QRAPB 


These preliminary results show that there is a 
marked tendency for girls born m later years to be 
lioth taller and heavier than their prodocossors but 
it should be realized that evidence of a secular change 
in averages for immature individuals does not provi 
tliat there was a concomitant change m the averages 
for adults, as the former might be due to a quickenmg 
rate of growth As the number of girls measured m 
any particular year was not large, the fluctuations 
shown on the graphs are not surprismg A glance 
suggests that for both height and weight the secular 
increase was greatest for the girls a^d eleven and 
least for those aged sixteen Both sets of measure 
ments show a fairly steady increase with tune, and 
there is no sign of a deolme m the later years or of 
an arrest of the movement m the case of the girls 
bom during the Oreat War, although the drop for 
those measured towards the end of the War and 
immediately after (most noticeable at age thwteen) 

• may be a refleotion of war time conditions at an age 
at which development normally proceeds rapidly 
On the assumption that the graphs for larger 
numbers would be close to the fitting straight 
lines to the pomts provided by the samples available. 
It may be said that for the whole period the average 


height of girls aged eleven was moreasmg at the rah 
of about 1mm ten years that of girls aged thirteei 
at the rate of about 0 7m and that of girls agec 
sixteen at the rate of about 0 6mm ten years Ir 
the case of weight the rates of mcrease apptor tc 
have been approximately 5 5, 4 2 and 3 8 lb , 
respectively, m ten years 
The data presented show conclusively that the 
heights and weights of giils at St Pauls Girls’ 
School have been mertasmg significantly m the 
present century Hence it is impossible to accept 
the view that a secular change of this kmd has been 
confined to the lower classes of the community The 
fact that all grades have participated m it does not 
favour the theory that mcreasmg bulk is due to 
improved nutrition 

It IS hoped to publish a fuller account of the 
mvestigation when it has been completed 

I want to express my smeere thanks to Dr G M 
Morunt of tho Gallon Laboratory University College 
London, without whose help and encouragement this 
work would never have lieen lamed through 

Rith Jacob 

Nownham Colh ge 
OambridK' 

Jime 27 


A Possible Genetic Mechanism m Heterogonic Growth 
of Limbs of Cattle 

It 18 well known that the young of most grozmg 
mammals are bom with relatively long legs fit to 
follow their dams To achieve these proportions 
limbs must exhibit p<mt\ve heterogony', or allometry* 
as m the latest terminology durmg foetal develop 
ment, and negative heterogony after birth* 

Analysmg data from different sources, I mvostigated 
the course of post natal growth of fore limbs relative 
to the growth of the trunk m the females of six 
breeds of cattle, differing rather widely m birth, os 
well as m mature size and proportions The six 
broods are the Simmentaler and the Grey Hungarian 
(data by bzabo v Hangai*), the Brown Swiss (data 
by Engeler* and by Carusi*), tho Holstem and the 
Jersey (Missouri data') and the Chianina (origmal 
data) I found that for all tho breeds tho growth of 
fore limbs as measured by height at withers exlnbits 
throughout the whole or the greater part of post 
natal development, simple negative allometry relative 
to tho growth of the trunk (shoulder to ischium) 

The differenees m size and proportions durmg 
post natal development in five out of six breeds are 
not at all, or at most very slightly, caused by differ 
enoes m the growth conatanU a. of the allometnc 
equations y = bx°, as a shows very close values 
rangmg from 0 74 to 0 78 It is interesting to note 
that a similar fact has been observed lately by 
Walton and Hammond m horses* Therefore the 
breed differences must be caused chiefly by the 
initial absolute values of lunb and trunk length at 
the moment at which growth begins to follow tho 
post natal allometnc law This moment does not 
occur after birth , it might occur before or, more 
likely, at birth 

It seems possible that the genetioal differentiation 
of the five breeds consists less of genes acting directly 
on poet natal development than of genes determining, 
durmg festal development, (1) the time at which the 
post natal allometiy begins to act, and (2) the me 
of trunk and limbs at this moment If this moment 
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m not very long before bjrth, the conoluBion might bo 
drawn that the size of limbs and of body of the new 
bom are not negligible ftwitora in the size and pro 
portions m later life 

Guido Pontecorvo 

Ispottorato Compartirnentale 
per 1 Agncoltura della Toscana, 

Firenze 
July 9 
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Geographical Distribution of Zellenelles 
Reporttno the occurrence of zelleriellos in frogs 
at Capetown, Sandon* reviewerl literature on the 
distribution of the genua geographically and by host 
families He contends tliat the presence of Cape 
zellenelles is most easily explained on the basis of 
former land connexions with the other southern 
contments Sandon noted that the Amenoan and 
Australian species are confined for the most part to 
the toothed bufonida and, following Metcalf*, dis 
counted the Asiatic record of ZelUrxeUa macronuoUaia 
(Bezzenberger) 1004 from Bufo melanoetusius Nie a* 
finding of a zellerielle in Mtcrohyla omala at Nanking, 
however, establishes it as an Asiatic genus as well 
While Wennch* has shown that host specificity of 
the Opalinidaa is much less rigid than Metcalf sup 
posed, the fact that m Asia (Miorohylicto) and m 
South Africa (Ranidf) the host families are not 
toothed biifonids may bo significant Further, 
daCunha and Penido* have found a ZeUtneUa m a 
catfish in the Paraguay River, while Carini’ and 
Wenrioh report others from snakes 

In work on a truncate OpcUtna from Rana boyl%% 
of California, I havo observed m the development of 
this species a flattened bmucleate zellerielle stage, 
whereas a cylmdrical proto opalme form is the larval 
type previously described as charactonstio for the 
genua This plasticity of form m development withm 
the multmucleate genus Opahna suggests that the 
geographical ocourrenoe of ^lendla and the diversity 
of its hosts may bo oxplamed by the hypothesis that 
zellenelles havo been derived from the cosmopolitan 
proto opalmes at various timos and places 

Sandon 8 observations on the Ramds mcluded the 
statement that only one species has penetrated to 
North America , the Wrights’ list twenty four 
species and subspecies of Rana for the United States 
J L Mohr 

University of California, 

Berkeley 
July 12 

■ Sandon H Hatcxs 141 1143 (1938) 

> Metcalf MM The Opallnid CllUte InfUiorlaiM BuU T S Nat 

Mui , IM (1923) 

> NIe DMhn, OoiUrtb BM Lab Bei Soe China U 87 (1935) 

< Wenrteh, H.Prot Amor PkU 8oe 71, 505 (1936) 

• daConba sad F«aldo, Oil Bae Biot , M 1003 (1926) 

• Carlnl A, CM Boe Bwi , lU 400 (1933) 

’ Wright (Uiil Wrisht, ' Haadbook of Frogi and Toadi (tthaea 1933) 


Antarctica and Glacial Ages 

In his interesting article on “Antarotioa and 
Glacial Ages’ », Prof MaoBnde states “If we add 
the breadth of the loe shelf to the length of the 
Beardmoro Glacier, we amve at a total extent of ice 
floe of about five hundred miles, and this is con- 
siderably longer than any glacier the existence of 
which we have evidonce m the Pleistocene Glacial 
Age But, as is well known, rooks of Scandinavian 
ongui are found m the Pleistocene glacial till# of the 
north east coast of Norfolk, and there seems very 
good reason to believe that these erratics were 
brought mto East Anglia by loe originating in 
Scandinavia Thus this Pleistocene loe flow cannot 
have been much less than 600 miles long, and may 
have been considerably more Again, on p 98, Prof 
MaoBnde claims— after enumerating the Penckian 
glaciations, that The most mterosting thing about 
these ponods is that the bones and tools of tho oldest 
mdiibitably human race are foimd in the mter glacial 
interval between the Wurm and the Reiss penods 
Further, on p 99 ho mentions the mtorglacial 
period between the Boiss and the Wurm glaciations — 
the time mdeed when Neanderthal man flourished 
I inu 4 {ine that Prof MocBride is referring to the 
inter glacial epoch (whether it is correctly assigned 
to that of the Reiss-Wurm is another matter) when 
Late Aoheuloan man existed, and at the close of 
which the Neanderthal people lived in Western 
Europe and made the classic Moustorian implements 
Is It to these races and implements that Prof Mac 
Bride would confine the term mdubitably human t 

It IS well perhaps to remember m this regard that 
Neanderthal man was, to say tho least of it, a very 
peculiar, and m several ways, suuian being in his 
physical make up, while, more ancient m tune than 
the Late Aohoulean and Moustenan implements, are 
those of Lower Acheulean and Chelloan times It is 
probable that the Lower Acheulean specimens date 
back to the inter glacial phase preceding that men 
tionod by Prof MaoBnde, while the Chellean artefacts 
are located m tho deposits of tho still earlier waim 
period — the Gunz-Mindel As both the Chelloan 
and Lower Acheulean hand axes exhibit a skill in 
flaking equal to if not exceeding that of the Mous- 
terian implements, surely the former speounens are 
entitled to be classed as of the indubitably human ’ 
standard 

As to whether the drift mto high latitudes affords 
a complete explanation of all glacial phenomena 
previous to tho Pleistocene I oarmot express an 
opmion But if this drift does at last provide a 
complete explanation of any glacial phenomena, it 
will be hailed with ]oy by all those who are making 
a study of these problems For, up to the present, 
their explanation has been sadly lacking m com 
ploteness 

J Rbed Mom 

Hedges, 

One House Lane, 

Ipswich 

• \AIVHS 149 97 99 (July 16 1938) 


I THOMM Mr Reid Moir for hu valuable ontioism 
of my article “Antarotioa wid Qlaoial A^” 
shall reply as briefly as possible to the two pomt 
whioh he raises 

First, os to the size of the Pleistoeeos Soandmavion 
ioe sheets, I am well aware that these sheeU extended 
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across the North Sea and that their terminal moraines 
form the cliffs ’ of Cromer eund the neighboiirhood 
I paid two visits to Norway and m the course of the 
first I dredged extensively at the mouth of the 
Hardangor fiord and chmbod to the crest of the 
Folgefond snowdrift 6000 ft above the sea The dis 
tance from Stavanger to Hull is about 400 miles and 
the ongm of the ^andinavian ice flow was close to 
the coast where the highest ground is foimd But 
the case I put for Antarctica only included the 
port of it opposite South America which was explored 
by the Qrahamstown expedition, and the highest 
points from which that flow origuiatod were only 
200 nules from the coast But as the diameter 
of Antarctica is 1,600 miles — their distance from 
the opposite coast must be at least 1,200 nules ' 
Further, since Antarctica is 7,000,000 square miles 
in area and the whole of it is covert by one gigantic 
ice sheet, it is safe to say that there is no evidence 
that any Ph istocone loc sheet attained anytl;iing like 
these dunensions 

The second pomt which Mr Roid Moir raises is the 
presumed age of Neanderthal (alvu Mousterian) man 
I placed him in the Reiss-Wurm mterglacial mterval 
I did so because there are no undoubted human 
remains from any earlier horizon ihe terms Chellean 
and Acheuloan are based not on remains but on 
stone tools, and I am heretic enough to doubt 
whether the differences between these tool types 
represent anything more than slight changes in the 
same culture If we had correspondmg remams I 


have no doubt that Chellean bones would be esson 
tially sunilar to the Neanderthal type But if the 
Chellean tools can really be placed m the Mmdel 
Beiss interglacial interval I am most ready to stand 
corrected That the first appearance of man belonged 
to a somewhat earlier horiron in the glacial epoch 
than I had imagined would make no difference to mv 
argument 

E W MaoBride 

West Bank 
‘\lton, Hants 


Pelagohydra mirabilis Dendy m New Zealand 
Denuy* found a single specimen of Pelagohydra 
miralnlta late in 1001 on the beach at Sumner, near 
fhriHtfhuich The description gives no location of 
tho material after it was final !> deposited but 
apparently tho work was earned out at Owens 
College Manchester 

A further specimen came mto my hands, collected 
by one of my students on April 11, 1929, and is now 
m the Cantcrbuiy Museum Christchurch It was 
found on Sumner Beach in v ery similar circumstances 
to those described by Dendt 

F PFRCiyAL 

Canterbury Uniyorsity tollegi 
Christchurch N 7 
April 11 

>Dnl> A On s int bwlmiilni! 1I> Iryil QJMS 4) (IMP 


Points from Foregoing Letters 


By applying Bom s theory of collisions, and also 
by on mdependent method. Dr E J Williams 
estimates that the energy lost by fast moving 
particles m nuclear collisions when traversing matter, 
IS the same as it would be if the nuclear particles 
were free and isolated 

Experiments by J L Michiels with slow neutrons 
show that they are anomalously absorbed m boron 
and lodme filters, and that tho activity produced 
in the detector depends on tho order m which the 
filters are placed The results seem to indicate eitht r 
a slowmg down of tho higher energy neutrons by the 
boron mto the lodme resonance region, or an increase 
ill the energy of some of the neutrons on passage 
through lodme 

Photometric curves of tho X ray spectra of alum 
inium at different temperatures (110°, 300° and 
680“ K ) are submitted by Dr H W B Skinner, 
showing changes m the breadth of the edge of tho 
1 11 band at 171 A The change between tho lower 
temperatures ccui be explained by the heat effect 
upon the conduction-electrons, but tho broadenmg 
at the higher temperature seems to imply a distortion 
< f tho lattice near the moltmg pomt 
Dr D H Menzel pomts out an alternative mter 
pretation of T L Page's conclusions In connexion 
with nebular and laboratory spectra of hydrogen, 
which does not mvahdate I^mers absorption law 
R F Barrow reports tho observation and vibra 
tional analysis of the ultra violet band system of 
'^iSe corresponding to that of SiS recently described 
by him and Dr W Jevons 
Further steps in tho elueidation of the chemical 


structure of basseol, a tiiteriieiu alcohol are n [Kirted 
by J H Boynon, Prof I M Heilbion and Dr F S 
Sprmg who submit two piossible f miulie 

The reaction by which 2 8 diamino acridino is 
produced from meta phonyicno diamine in a smgle 
operation has been investigated by Dr Adrien Albert 
and Miss Dorothy l^arge and found to be of general 
application The course of the reaction is indicated 

The physiological action of desoxycortioostorone 
(tho artificially pniianxl hormone of thi adrenal 
cortex) upon rats whoso adrenal glands had been 
n inovetl can bo prolonged by using th esterified 
hormone The longest t ffi ct baa been obtaini d by 
Dr K Mioschor Dr W H ImbirandF Isilupp 
by subcutaneous mjection of thi palmitic acid ester 
dissolved m scHamt oil 

Analysing data from can us sources. Dr O 
Pontecorvo finds that m tho females of hvo out of 
SIX breeds of cattle the difference in size and pro 
portion of fore limbs relatively to the trunk in the 
various breeds (during post natal dovolopmont) are 
caused chiefly by tho absolute values of limbs and 
trunk at the moment when tho growtli changes from 
positive to negative allometry , and this occurs 
either before, or at, birth The genetioal differentia 
tion between breeds, ho suggests may bo due to 
genes euitmg upon the foetal rather than the post 
natal development 

J L Mohr |>omts out that the parasitic zellenellee 
m frogs are more widely distributed than usually 
suppos^, and that their sporadic geographical 
ocourronoe may be explamed by the hypothesis that 
tho zellenellee have been derived from the oosmo- 
pohtan proto opalmee at vanous times and places 
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Research Items 


Pre-Fol*om Culture in Californu 

Owmo to lack of funds, it has been found necessary 
to bring to a close the excavations on the stone age 
site at Borax Lake, California, which were being 
conducted by an expedition of the Southwest Museum 
of Los Angeles under Mr M R Harrington This 
expedition, as alrooily announced (see Naturk, 141 
p 1004) had discove^ stone artefacts at a depth of 
eight feet below implements of the Folsom type 
thought to bo contemporary with the Folsom m 
dustry found m New Mexico in association with an 
100 age type of fauna, now extmot Further mvestiga 
tions at Borax Lake smee the first announcement 
only serve to confirm the mitial view of the high 
antiquity of the implements from tho lower senes , 
but the deposits are at too great a depth, and the 
site too vast, for complete systematic examination 
with tlio limited financial resources the museum 
expedition has at its disposal This would be possible 
only if Government assistance were forthcommg 
through a grant from tho Public Works appropria 
tion In the meantime, it is announced in a statement 
issued by Science Service of Washington, D C , 
oertam tentative conclusions have been formed on 
the basis of this first season s work Presumably 
the Folsom people who camped at Borax Lake were 
of the same type os those of the Folsom sites of New 
Mexico tmd Colorado, and were their contemporaries 
Before the arrival of the Folsom people, the site was 
oooupied by another race, who lived there for a 
sufficient length of tune to build up an accumulation 
of more than eight feet of soil mixed with human 
refuse Tho building up of this eight feet of soil and 
refuse gives a minimum penod of tune for the oldest 
ocoupation, as the level of the Folsom culture, on 
the surface or near it, may have been lowered by 
erosion, whether by wmd or by water, as is known to 
have happened in some of the sites exammod, for 
example, m New Mexico Much further work on the 
stratification is needed before these conclusions can 
be regarded as m any way final 

Iodides as Antidotes in Thalhum Poisoning 
In the course of some investigations at the Brno 
Veterinary School upon the action of thallium 
acetate on rats, Prof O V Hykei and Dr F A 
Diakov have found that iodides admmistered sub 
outaneously greatly reduce the toxic and other effects 
of thallmm (Bwlogycki Sjnsy Vyaok4 Skoly Zviro 
Ukaftki, 15, pp 29-46) Six groups of rats wore 
dieted for 32 days with an addition of 0 8 mgm of 
thalhum acetate and then for 6 days with 0 4 mgm 
per hundred grams of body weight Four of the 
groups were given daily injections of 0 6 o o of 
solutions of the iodides of hthrum, potassium, 
sodium, and magnesium containing 20 mgm iodine 
per 0 0 , reepeotively Animals of the group 
were treated with oaloium iodide, but they soon 
showed signs of dermatitis due to the calcium, and 
they were afterwards given mjeotions of sodium 
iodide The sixth group, serving as a control, were 
given the thallium acetate with their diet but without 
tho iodide injections They quickly developed 
symptoms of aoute thallium poisoning, and the 
ooetate had to be omitted penodioally from thev diet 


A seventh control group received no chemical treat 
ment and the animals grew normally, tho females 
having litters All the animals treated with lithium, 
potassium or sodium iodide looked healthy, and 
moreasod m weight and preserved their coats Bats 
mjeoted with magnesium iodide looked healthy, but 
had lost much hair Those of the sixth group had 
lost almost all hair and even the feelers were affected 
After 35-40 days they developed eye oataraots , but 
no indication of this was observed with animals sub 
jeoted to iodide mjection Administration of iodides 
IS thus shown to reduce very considerably the toxicity 
and loss of hair due to thallium salts, and the authors 
conclude that this antidotal effect is brought about 
m a physico chemical manner It would appear that 
the action of thallmm acetate is direct and does not 
pass through the endocrine or endoermo sympathetio 
system 

Phyllopod Crustacea 

Paul Mathias has published a most useful general 
memoir entitled “Phyllopoda Biologie dee Orustao^es 
phyllopodes” (Actiialit4s soientifiquee et mdustnellee, 
447 Paris Hermann et Cie 1937) This is a good 
aoootmt of the group by one who hM worked at it to 
a considerable extent All mterestod m these small 
Crustacea should possess it General ohaiaoters, 
conditions of life, movement, respiration, alimenta 
tion, reproduction, eggs, growth and duration of life, 
regeneration, enemies, uses, distribution both recent 
tuid fossil, all have their fair share of attention 
This 18 an ancient group, and some of the oldest 
fossils known show a structure very similar to recent 
forms The earliest Phyllopods are found m marmo 
deposits, but from Cambrian times freshwater forms 
are well charaoteriEed The author draws largely on 
his mdividual store of knowledge, especially m 
experimental work, making the essay specially 
valuable There is a good and full bibliography 

Grecnkcepmg Research 

Tbb latest issue of the Joumai of tha Board of 
Qreenkeepxng Research (6, No 18 , 1938 3« fid ) 

contains an article on the effects of sulphur m im 
provmg the physical condition of clay soils Results 
from experiments suggest that surface application of 
sulphur moreasee the porosity of heavy soil, but 
readers are recommended to approach the St Ives 
Besearob Station, Bingley, Yorks, for advice before 
makmg trials themselves Although compost sterili 
zation to destroy weed seeds, eelworm, etc , has been 
used for some yecuns, more efifioient methods ore 
always being sought, tmd an article m this number 
of the Journal describes the latest steaming and 
electrio plants designed for this purpose Interesting 
accounts are also given of the problems of green* 
keeping research m New Zealand and the ddFerences 
between grecmkeeping conditions m the United 
States and Great Bntam Fartioulars are supf^iied 
of the thud course of instruction for greenkeepers 
whioh it IS proposed to bold m the autumn provided 
the demand is sufficient, and attention dirooted to 
the fact that the pnnoipal makes of mower and other 
implemoits may be inspected at the Permanent 
Implement Exhibition at the Station 
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'Stripe' Ducasc of Narcutus 

At a meeting on August 22 of Seotion K (Botany) 
of the British Association, Dr J Caldwell discuss^ 
osrtam aspects of this disease The disease has 
bem recognized by growers and others for a very 
long time, and there is evidence that it is spreading 
rapidly m the field In some instances in oonomercial 
stocks every plant has boon found to be infected 
It must be noted, however that some varieties show 
a high degree of tolerance to the disease, even though 
they are highly susceptible The varietal response 
to the disease differs markedly, and while the symp 
tom complexes can be grouped into various categories, 
it IS not possible as yet to dotermmo beforehand 
which tj^xies of symptoms are to be expected in any 
new variety The symptoms found in plants mfoctod 
with stripe’ fall mto three mam groups (a) a more 
or lees simple mosaic charactorizod by the appearance 
of small chlorotic areas on the leaves and flower 
stalks of the plants, with some break m the petals 
and coronas of varieties with coloured flowers , (6) 
severe mosaics characterized by the occurrence of 
large highly chlorotic areas on the leaves , and (c) 
proliferation and overgrowth of tissue on the loaves 
and flower stalks as m Czarina and Woardalo Per 
feotion There is probably a fourth group in which 
there is marked distortion m the plants, but it is 
not yet clear how far this differs fundamentally from 
the symptoms m group (c) The examination of a 
very large number of wild species of Narcuisu$ grow 
mg under natural conditions has so far yielded 
no evidence that any of these symptoms are found 
in the wild Narcutus (N Pseudo Narcusua) There 
18 no evidence that the disease is seed borne m tho 
cultivated varieties No vector has yet lieen found 
by any of the investigators of the disease and there 
IS little detailed published evidence that the disease 
18 experimentally transmissible It has betn found 
that the juioo of infected bulbs is infective after 
passarc through Pasteur Chamberland L3 candles 
and that the agent reacts in a manner typical of a 
virus Tho method of inoculation found to be most 
effective wew by hypodermic needle with subsequent 
damage to the leaf tissue at the base of the loaves 
In the main, moculations made in the early part of 
the season are more effective than those made later 
The histological changes in the tissues associated 
with the disease are also considered 


Curvature of Columnar Jomting in Volcanic Necks 
Tbos mechanics of the columnar jomtmg of basaltii 
lava IB already well imderstood C B Hunt has now 
attempted to explam the characteristic curving of 
such jomtB m voloamo necks {Amer J Sc% , 142 , 
1938) The joints that first form are at the surface 
and stand in a vertical position The heat loss m a 
vortical (hreotion from a pipe diminishes with depth, 
whereas the heat loss laterally diminishes mwards 
from tho sides From on analjrsis of the contraction 
stress ratios and of the mcipient frewtures dependent 
on the variable rates of ooolmg, it is found that the 
fractures progressively change from *a practically 
' ertical position at the top to a practically horizontal 
iwsition m de^h At any given pomt, fracturmg 
roay be along either of two sots of planes, one dipping 
lutwMd towards the sides of the pipe, tho other dipping 
mward. The sot dipping outward is favoured by cracks 
extmiding downw^ from the surface, because con 
traction is greater towards the sides than towards tho 
middle of tire pipe The analysis is illustrated by 


reference to tho numerous voloamc necks of the Mount 
Taylor region of New Mexico (For a British example, 
sec 8 I Tomkeieff The Dolorite Plug at Bailey 
galley Head Co Antrim” Inah Nat J July 193') ) 

Chromatographic Separauon of Cu- and T roru- Azobenzene 
An interesting appliiation of chromatographic 
analysis has boon made recently (Zochmeister, 
hrehden and Jorgensen Naturunsa 26 496 , 1938), 
tho process having betn erapl ijeii for the separation 
of eta and trana isoini rides G i> Hartley (Natube, 
140 281 , 1938) disc ovoiod that azobonzone (m p 68°) 
Buffered a partial transformation into the cm form 
(m p 71°-72“) on exjxjsuro to sunlight Tho hetero 
geneity of tho product can readily be shown by 
chromatography Tho solution of the mixture of the 
CM and trana forms of azolienzene m benzeno or 
bonzme is passed through a long tube filled with 
specially selocttd aluminium oxide Bon/ene is also 
used 08 developer The adsorbent shows two intense 
jellow zones separated by a broad white layer 
After elution with ice cold ether the crystalline cm 
compound was obtamed, tho proportios of which were 
identical with those of the compound descnbeii by 
Hartley The absorption affinity of tho cm isomende 
18 considerably greater than that of the trana form 
It would be possible to use the method to ilisiover 
whether tho spontaneous isomerization of Ijcoiiene 
(Zechmeister and Tuzson Natctie 141 249, 1938) 
is a CM trana isomerization 

InclmaUon of Spiral Nebulz to the Line of Sight 
In January 1938 Mr F G Brown published a 
paper m which he showed from his cakulations of 
the inolmations to thi lino of sight of the planes of 
the extra galactic nebula of more than 2 in diameter 
in Keinmuth s catalogue that the preponderance of 
small inclinations could not bt accounted for by 
observational selection but was apjiareiitly duo to a 
systematic orientation of the planes in sjiace ( Mon 
Not Roy Astro <Soc 98 3 1938) A notice of tlus 

paper appeared m Nature of Apiil 30 p 796 Ur. 
H Knox Shaw considers Mr JBrov n a conclusions 
are so inherently improbable that ho felt it worth 
while to investigate the matter further {Mon Not. 
Roy Astro boc , 98, 7 , May 1938) Ho has made a 
calculation similar to that of Mr Brown using 
the objects in the Shaploy Ames catalogue given ui 
the Harvard Annala (88 2 , 1932), but adopting the 
revised dimensions and descriptions for 448 of the 
nobuUe given in Part 4 of th samu volume of the 
Harvard Annala As this catalogue covers the whole 
slqr and tho dimensions of the nebute contained 
therein are taken from a numlior of sources, it affords 
the best material for tostmg the matter under dis 
oussion The Heidelberg catalogue used by Brown 
goes down to declination —20° onlj and for this 
reason probably contains a larger proportion of 
nebuln from the polar cap than the Harvard catalogue, 
which shows that about one third of its objects are 
within 30° of the north galactic pole The elongated 
spirals are a little more frequent m this region than 
eta^faere and tho large proportion of elongated 
objects found by Browm may be due to the pre 
ponderatmg mfluenoe of the rich polar cap In any 
event, the difference between tho results from the two 
catalogues suggests that selection has an important 
effect on the figures obtained, and the planes of the 
spirals are probably distributed m a random Inai^^, 
contrary to the view advocated by Brown 
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The Mathematics 

T he first morning of the Bntish Association 
meeting at Cambridge saw a discussion in 
Section A* (Mathematics), of exceptionally wide 
interest to workers m experimental science The five 
speakers, three American and two English, had all 
m recent years engaged m the study of the com 
binatonal problems imderlying modem types of 
experimental design, aimed at eliminating errors due 
to heterogeneity of material, and at founding 
inferences on valiil tests of significance 

On one side, the experimental importance of 
designs such as the Latm square, now widely adopted 
has led mathematicians to a more serious study of 
old problems of which the previous treatment m the 
mathematical literature has been discontinuous and 
desultory , on the other, fresh oombinatonal piossi* 
bilities are being explor^, capable of meeting the 
peculiar experimental difficulties encounter^ m 
fields at present ill supplied with effective expen 
mental designs 

Prof 0 C Craig, of Ann Arbor, Michigan, opened 
the discussion with an account of tests of sigmficanoe 
from which the customary basis of the theory of 
errors, the normality of residual deviations, is com 
pletely elimnated Such tests, using the ancillary 
information supplied by the data themselves, have 
been the subject of several recent mathematical 
papers Their logical oo^oy is unquestionable, 
but their use is limited by their bemg certainly 
labonous, and usually believed to be less sensitive 
than the simpler tests m common use Prof Craig 
exhibited a theoretical approach to the problem of 
sensitivity, and showed that this is more nearly 
comparable than is often supposed with that of the 
ordinary tests based on the theory of errors 

In discussing the enumeration of the Latin and 
Orasco-Latm squares of side 7, Dr Horaco W Norton, 
of the Qalton Laboratory, London, gave a most 
mterestmg account of the transformation sets mto 
which these can be grouped As has long been 
recognized, an aggregate of 7! x 61 (3,628,800) Latm 
square solutions may be represented by a single 
standard square, having the letters of the first row 
and column m standard order 13y the process of 
mtramutation, the six letters other than the oomer 
element. A, are permuted, and the rows and columns 
rearranged to the standaM order Thereby sets up 
to 720 standard squares may be generated, such sets 
having an mvariant diagonal structure, by which 
possible identifications can be recognized Choice 
among the 49 possible oomer elemmts then gives a 
transformation set of possibly 36,780 standard 
squares Finally, permutation of the three categones, 
rows, columns and letters, may yield 6 adjugate sets, 
or 211,680 standard squares in all lb the leas 
degenerate sets, recognition of possible identities 
among comer elranents, and among categories, is 
easily aooomphshed by mapping the positions of the 
2x2 Latm squares, of which usually, but not 
always, there are a number mteroalated m any square 
under investigation These big sets are sufficiently 
large to be useful m enumerating the entire family 
of 7 X 7 Latm squares, which do not perhaps exceed 
26 milhon in number Hie essence or the procedure 
is that we should be able to test expeditiously whether 


of Experimentation 

any given square is a member of a set already known, 
or whether a new set has been discovered 
The reversal of an intercalated 2x2 square will 
generate a new square, not usually belonging to the 
original set Most of the sets so far known (about 
100) have been discovered m this way, and it is not 
impossible that all sets having mtoroalatos form one 
connected system The process cannot, however, 
lead to any set which lacks mteroalatee altogether, 
and Dr Norton mode a fmitful suggestion m pomting 
out that reversal may also be applied to mtercalated 
2x3 rectangles, which may lead to such sets The 
sets lacking mtercalates so far discovered are, how 
ever, all mvolved m Grteoo Latm squares, in which 
the permutation of four categories may generate 24 
different adjugate sets having, as Latm squares, four 
different aspects The five ^own Grteoo Latm seta 
all mvolve in some aspect squares orthogonal to the 
very degenerate group known as cyclic squares, 
which, as Jacob h^ shown, are only 120 in number 
The number of Grteoo solutions of these squares, 
runnmg mto hundreds, contrasts strikingly with 
the rarity of Grteoo solutions among the ordmary 
sets of Latin squares During the year. Dr Norton 
has enumerated about 12 million standard squares, 
and has incidentally brought to light a structural 
system of relationship, more important perhaps for 
our general knowledw of Latm and higher squares, 
than the simple problem of complete enumeration 
The bearing of such combinatorial reeearohee on 
practical experimentation was well brought out by 
the two following speakers, Dr W J Youden, of the 
Boyce Thompson Institute, New York, and Mr Frank 
Yates, of Botheudsted Experimental Station Dr 
Youden discussed problems confronting the plant 
physiologist or plant pathologist using as experi- 
mental material the successive leaves of a number 
of different experimental plants He gave data to 
oxplam his experience that both the individuality 
of the plant and the ordinal value of the leaf very 
laigely affect the reaction observed Precision is 
greatly increased if both theee factors can bo aimul 
taneously eliminated, as m the Latm s<;(uare The 
number of substances or dilutions which it is necessary 
to test simultaneously, is, however, often greater than 
the number of leaves on each plant In such oases, 
the elimination of plant individuality may be 
effected by Yates’s method of moomplete random- 
ized blocks, in which although all treatments cannot 
be applied to any one plant, every treatment is 
tested m the aggregate on the same plants with one 
or more complete replications of the alternative 
treatments In other words, every patr of treat 
meats occurs ewally frequently on the same plant 
Youden showed that this advantage may be com 
bined, oa m the Latm square, with having one 
collets replication at each leaf level 

Tmise solutions of the problem of moomplete 
blocks, of which tables have now been published, m 
which the number of replications m equal to the 
number of elemmts m a blook, furnish the basis for 
the formation of Youden's squares In thase the 
rows and oohunns ore equal m number to the treat 
meats, or to fhe {donts, while the letters ore only as 
numerous as the number of r^hoations, or of leaves 
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on each pUmt Every row and ooluttm must contain 
tdl letters once, the remammg spaces being unooou 
pied Further, every pair of rows (or columns) must 
be occupied simultanoously m the same number of 
columns (or rows) When the incomplete block 
solution IS known, little difficulty has been found m 
completing the square The non existence of an 
incomplete block solution is, however, a difficult 
matter to establish, and Dr Youden indicated that 
nearly exhaustive trials so far suggested the non 
existence of the (arithmetically) possible 22 x 22 
square having seven letters 

It was gratifying to observe that a large and pre 
dominantly mathematiceJ audience showed the 
greatest mterest m Dr Youden's account of practical 
experimental requirements, and m the variety of 
applications which the known solutions open up m 
biological material 

In the short tune available, Mr Yates, whose work 
m this field is widely known, confined himself to 
explaining the logical genesis of the very beautiful 
Lattice square, commencing from the simple, triple 
or multiple lattice This whole group of designs is 
adapted to the requirements of the plant breeder 
who may need to test two hundred or more varieties 
m a smglo year If the number of varieties is a 
perfect square, they may be cross classified m a 
square lattice, of which the rows and columns supply 
the block contents m two contrasted types of 
replication The block size is thus reduced to the 
square root of the number of varieties In a triple 
lattice a third type of replication is supplied by 
choosing for the same block varieties having the 
same letter of a Latm square, which may always be 
found Squares, the side of which is an odd number, 
or a multiple of 4, will also always yield a fourth 
type of replication, medimg a quadruple lattice For 
prune numbers, and, as appeared later m the dis 
cussion, for all powers of prunes, a complete set of 
mutually orthogonal classifications is poraible, lead 
mg, if one replication of each type is used, to one 
of the known solutions of the problem of randomized 
mooraplete blocks We have, however, free choice 
m the topographical arrangement of the plots, and 
if the num^r of varieties is the square of an odd 
number, such as 11, we may halve the number of 
complete replications by superimposing pairs of those 
m a Latm square, so that six 11 x 11 squares will 
suffice to give equal precision to all oompanaons 
This considerable advantage, oombmed with the 


high precision to be expected m Latm square designs, 
m^es the scheme as attractive experimentally as 
it IS mathematically elegant 
Mr W L Stevens, of the Galton Laboratory, had 
a surpiise m store, m the form of a demonstration 
of the fact that for any power of a prune a com 
plotely orthogonal square exists The converse had 
been asserted, on the basis of an erroneous proof by 
Wernicke iii 1910, but the theorem had appeared to be 
probably true from the construction m 1936 of com 
plotely orthogonalized squares of sides 8 and 9, by 
Yates and Fisher respectively It was known to his 
associates that Mr Stevens had already established a 
demonstration for the square of any prime number, 
but the very sunple generalization which ho gave 
had only occurred to him during the week 

Based on the theorem that if s is a power of a 
prime, a field of a symbols with the corresponding 
operations of addition, subtractu n, multiplication 
and division can bo defined so that the results of 
these operations fall withm the field and are unique, 
wo may define a Latin square by the equation 

Mi = Ml M« + Ug Ml 0<7 

where m*, Ug and Mi designate the row, column and 
letter of any element, and mi is arbitrary apart from 
the restnotion that it may not be zero 

Assigning its a— 1 possible values to mi generates 
s— 1 Latm squares, and the uniqueness of the 
solution of the equations, regarded as simultaneous 
m Um and Ug 

Mt=Ml Ug+Ug 
Vj-=Uf,Ug+Ug 


shows that the element having a given letter » m the 
first square, and a given letter } m the second, is 
imiquely determined in row and column Thus any 
two Latm squares of the set are orthogonal, and the 
whole constitutes a completely orthogonalized square 

It was mteresting to learn that the 9x9 squares 
obtamed in this way ore different from one pre 
viously given by Yates, so that for the larger squares 
a multiplicity of completely orthogonal solutions is 
to be anticipated 

It 18 much to be regretted that the programme 
allowed no time for discussion We should have 
liked to hoar the reaction of many mathematicians 
m the audience which remained to the end closely 
mterested 


R A FiSHtE 


Plant Growth Substances 


P ILLOWING a {HXijeot first put forward in 1926, 
the Committee on Intelleotual Cooperation of 
the League of Nations and the International Council 
of Scientific Unions have agreed to collaborate m 
the ooUmg of oooaaional conferences, on well defined 
fields The first of these, on the pluit growth sub 
stanoes, or phytohormonee, was held m Fans on 
October 1-2, 1987, un^ the jomt auspices of the 
010 Mad the International Umon of Biological 
Sooietaes 


T^be report of the conference,* which has gust been 



issued, oontams eight contributed papers and 
discussion Prof Kdgl (Utrecht) describes the deter 
mination of the chemical nature of auxms a and b 
and the isolation of biotin Dr Niels Nielson (Copen- 
hagen) discusses the substances promotuig growth m 
the fungi, and the diffloultiee mtroduoed by the vary 
mg aWities of organisms to synthesize different 
members of the group of active subetanoee The 
evidence associating the formation and action of 
auxins with oxidative metabolism is reviewed by 
Prof Koningsberger (Utrecht), the phenomenon of 
bud inhibition and other correlations by Prof Dost^l 
(Brno) and the relation between the phytohormonee 
and plant tropiems by the c h air m an. Prof Boyaen 
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J«n8en (Copenhagen) Prof Q 8 Avery (New 
London, USA) nudcee a plea for the conaidera 
tion of the auxins as protoplasm irritants or evooa 
tors Prof Bouillenne (Lidge) discusses the action 
of auxins on cell division and root formation and 
expresses the rather surprising opinion that although 
promotion of cambial division and inhibition of 
lateral bud development ooour on applymg pure 
auxins at concentrations within the physiological 
range, to a variety of plants nevertheless under 
natural conditions the auxins do not ha\e these 
effects Finally Mile Zolhkofer (Zurich) reviews the 
rather unsatisfactory state of the work on the effect 
of animal hormones on plant growth It seems 
unfortunate that Prof Neme^ who (aocirdmg to 
the preface) proposed the conference and who has 
long been active m the closely related field of re 
generation should not have been present 

As 18 natural m a field which is developmg so 
rapidly, there are many matters of dispute and most 
of the papers stress pomts of unoertamty rather than 
the well established facts The very extensive 
matenal presented however makes clear how im 
pressive has been the progress in the last few years 
towards an undorstandmg of the control of growth 
in plants Perhaps the most interesting parts of the 
book are the diaoussiona which are reported m full 
Naturally a oonyersation between half a dozen men who 
are really familiar with the field is of much greater 
value than the usual questions at a large meeting 
The fact that many substances which are probably 
not present m plant tissues have physiological 
effects almost indistinguishable from those of the 


naturally ooeumng auxins raised much discussion 
Animal hormones present parallel oases The dififi 
oulty centred partly on nomenclature and partly on 
the applicability of results obtamed with these 
synthetic substances to the interpretation of natural 
processes As to the former an agreement was 
reached according to which two groups of growth 
substances are di^inguished (a) the auxins (6) the 
bios group The auxins comprise those actually 
present in plants (phytohormones proper) and thoee 
not present but exertmg similar effects Ihe bios 
group includes aneurin biotm oostrm etc known 
to be present in plants and a group of substanoes 
designated specific nutrients such as mesoinositol 
alanme leueme and pyruvic and gluconic acids The 
grouping of these latter under bios a term which 
up to now has had a rather specific meaning seems 
wholly unjustified both beoause specific nutrients 
are difficult to define and because such a large and 
heterogeneous group of compounds is mvolv^ 
Another question raised was whether the action 
of auxins constitutes irritability or not However 
this was soon formd to be unprofitable for lack of a 
clear statement of the rather old fashioned concept 
of irritability or stimulus and the related one of 
stimulus substances {Heuatoffe) 

At the close of the conference Prof Boysen Jensen 
mvitod the members to meet agam m Copenhagen 
m September 1939 The success of this first venture 
would soem to justify further extension of these 
small oonferonoes between specialists m definite fields 
of scientifio activity 

Kfnneth V Thimanv 


Contributions of Engineering to Physics 


P KOf M L L OLIPHANT of the Lniversity of 
Birmingham took os the sul ject of hia evening 
discourse to the British Association delivered at 
Cambridge on August 22 the contributions of 
engneers more especially electrical engmeers to the 
science of physics To cover the wh( Ic field m a 
single lecture would bo impossible and so he confined 
himself to a few only of the technical contributions 
made by olectnoal engineers to physics He began 
by making a quotation from a dmner speech of Lord 
Butherford 

For the greater part (f my life I hove been 
engaged in investigations to try to obtain a clearer 
idea of the relations between electricity and matter 
and the all important part that electrical charges 
play m the struoture of the atoms of our material 
world Yet I would find it difficult to tell you what 
electnoity is It is so fundamental an entity m 
Nature that explanation is impossible Yet our 
knowledge of the laws which electricity obeys is now 
so complete that we are able to predict with consider 
able confidence the performance of any piece of 
electrical maohmery — provided of course it is large 
compared to the atom 

As Prof Olipbant was a pupil of Lord Rutherford 
and naturally the inspiration which he gave to all 
who worked with him m his famous laboratory has 
coloured his outlook, he wisely contented hnnself 
by illustratmg his lecture by examples taken ftom 
the Cavendish Laboratory and the work earned out 
there, going book to the tune when sealing wax and 
string were praotioally the only essentials of a pieoe 


of apparatus for physical research Many physicists 
regret the passing of that direct s mphcity of 
approach They recognize that the physicist can no 
longer be self sulflcieut The tune is therefore ripe 
for a review of the situation '^hioh may help us to 
see how the interactions of ongmeenng and physios 
may beet be employed to their mutual advancement 
Electrical engmeermg by the provision of teohnioal 
equipment and facilities and by nurturing physical 
research m its own laboratories has made the greatest 
contribution to the advancement of physios Prof 
Oliphant pomted out that when Faraday in 1831 
made fundamental expenroenta on the magnetic 
mduction m an iron rung he had to make his own 
insulated conductors by winding laboriously twme 
and wire together over layers of caboo 

Probably the greatest contribution made by eleotrioal 
engineenng to the physical sciences is the provision of 
an abimdant and st^y supply of eleotncity for labora 
tory purposes Prof Oliphant recalled the time when 
a small gas engine used to drive a dynamo and this 
in turn was us^ to charge accumulators The supply 
of electricity to a class was therefore limited and the 
volti^ drop made the experiments very difiOoult 
Rutherford used to tell of the trouble of preparmg 
each morning a number of Grove cells and how these 
used often to fail badly m the course of the days 
work In these days also the only voltmeter m the 
Cavendish Laboratory was a Oardew hot wue instru 
ment which was very sluggish m its action and took 
a large ourrent, so that m measuring the voltage 
of a small oocumulator, great care had to be tiJKm 
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to prevent the aooiunulator being nm down com 
pletely Nowadays, ammeters and voltmeters of 
precision are available at low prices for laboratory 
work This is due to the great demand for them by 
the wireless mdustrj 

When electnoians agreed to make alternatmg 
current supply the standard many laboratories found 
themselves m considerable difflculties, as a steady 
direct current is needed for many fvmdamontal expen 
ments Luckily the copper oxide rectifier developed 
by the Westinghouse Compiany in the United States 
converts the alternating current mto direct current 
most satisfactorily These effioiont and apparently ever 
lasting little pieces of apparatus have saved physical 
laboratories large sums of money and have proved 
of immense help The copper oxide rectifier when 
exposed to light is found to generate an electric 
current It is therefore possible to use it m photo 
metry and for measuring the density of photographic 
blackening 

Prof Oliphant pointed out how the work of Cock 
croft, Lawrence and Kapitza has revolutionized the 
apparatus required for a physical laboratory With 
the help of the Metropolitan Vickers Electrical Co 
Ltd a 60 cycle 2 000 kw A o generator has been 
constructed the nommal ratmg of which is 2 000 kw 
but when short circuited for half a cycle develops a 
power of 66 000 kw Magnetic fields were generated 
of considerable volume imder a magnetic force of 
300,000 gauss Dr T E Allibone s valuable work 
on the problem of applymg high electric potentials 
to evacuate insulatmg vessels is of groat importance 
Before he left the Cavendish Laboratory he had 
succeeded m producing considerable beams of artificial 
P rays 

Dr C R Burch of Metropolitan Vickers found 
that it 18 possible to produce by vacuum distillation 
of mineral oils, residual oils with very low vapour 
pressure These oils can be distilled unchanged in a 
vacuum of a fraction of a millimetre The apparatus 
of Cockcroft and Walton was an unqualified success 
and with it they showed for the first time that 


accelerated particles of hydrogen can penetrate the 
nucleus ol certam atoms a^ produce profound 
changes m them This and the discovery of the 
neutron stimulated research into these problems all 
over the world 

At the same time that Cockcroft and Walton were 
dev (loping the high voltage method for accelerating 
particles Prof E C Lawrence of Berkeley, California 
was experimenting with mdiriot methods which do 
not require largo voltages He was successful in 
developing the cyclotron by moans of which he 
accelerated particles to energies correspondmg with 
nme million volts The cyclotron has proved of 
immense utility to nuclear research Unfortunately 
It is very exjieiisive The magnets of the cyclotrons 
at Liverpool and Cambridge weigh 50 tons each of 
which seven tons is copper and they produce a field 
of 19 000 gauss over a gap 90 cm m diameter 
The now branches of physics are by far the most 
fimdamental of any os they touch the ultimate 
constitution of matter itself They can only bo 
attacked successfully by very highly skilled teams 
of workers as the number of pieces of intricate 
apparatus which has to function simultaneously is 
very large New effects are being contmually 
observed and it is necessary to explain them and 
correlate them with oxistmg knowledge 
Rutherford and Geiger were able to detect and 
coimt for the first time the number of a particles 
omitted by a gram of radium but the method has 
several defects and is exceedingly difficult to apply 
The method now used is to amplify the current 
produced m a small ionization chamber by the pulse 
of ions due to each a particle This is heard as a 
loud click m a speaker attached to the amplifier 
Prof Oliphant concluded by giving a quotation 
from Bacon frequently used by Rutherford 
Human knowledge and human power are co 
extensive for ignorance of causes prevents us from 
producing effects Nature can only be ruled by being 
obeyed for the causes which theory discovers give 
the rules which practice applies 


Radio Exhibition, Olympia 


T he annual exhibition of wireless apparatus 
organized by the Radio Manufacturers Assooia 
tion was held at Olympia on August 24 until 
September 3, and it was notable for such features 
as the replacement of the BBC Radio Theatre by 
a glam walled television studio m operation, the first 
large display of television receivers in actual opera 
tion on exhibitors stands, and the complete demon 
stration of sound broadcasting receivers for the first 
time On previous oocasions the stands were supplied 
inside the exhibition with audio frequency programme 
current, so that no demonstration of the radio 
frequency portion of receivers could be given This 
year, arrangements were made for all stands to be 
supphed with radio frequenoy signal^ so that the 
various receivers could be demonstrated as a whole 
On the teohmoal side, sound broadcasting receivers 
appear to have settled down to fairly standard types 
of denmi, and with the steady improvement of detail 
which has resulted m methods of lay out and manu 
faotnre dunog reoent yean, the modern receiver is 
very efBoirait and suppliee the needs of the majority 
of liateoers The on^ novel feature among this 


years sets is the mcorporation of some firm of 
automatic tuning by means of which a certain 
number of broadcasting stations can be selected at 
will by operating switches on thi- front of the receiver 
To what extent this feature was really required by 
the listener time will tell, but it would appear to be 
consistent with the demands of the age and to have 
advantages compiuable with those of the automatic 
telephone and the pre solectoi gear on motor cars 
The automatically tuned receiver is provided with 
a senes of about six push buttons m addition to the 
usual on and off switch , by pressing one of these 
buttons, the receiver is automatically adjusted to 
receive the programme from a certain station In 
some oases the actual stations made available to the 
press button control can bo altered by carrying out 
certam more or less simple adjustments on the 
receiver The nuumer of achieving this automatic 
tuning vanes among the manufacturers and has 
called forth a considerable amount of meohamoal 
ingenuity in some oases The methods vary &om the 
switching m of one of a senes of fixed oondensers 
across each tuned circuit of the receiver, to the use 
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of a motor driving the mam ganged variable oon> 
denser m oonjunotion with an eleotnoed method of 
obtaming aoourate synohronism with the mooming 
signals In all oases, the purchaser is assured that 
the addition of this automatic device m no way 
reduces the efiBoienoy of the receiver as a whole or 
affects the ability to operate it ma n ually 

On the television side, the large display of receivers 
m operation on the various stands demonstrated 
admirably that this phase of the art is now on a 
commercial production basis, and made the visitor 
prone to forget that the potential market at present 
IS linuted to those who reside withm about thirty 
miles of Alexandra Palace It is well known that 
reception of television has been successfully aooom 
plished at much greater distances, but the above 
represents the reliable service range at present A 
determined effort has been made by manufacturers 
to reduce the cost of television receivers to the 
nunimum , and by the use of smaller cathode ray 
tubes, giving good results with a picture size of 
about m by 4 m , complete sound and vision 
receivers are now avaJable at from a httle more than 
twenty pounds At least one manufacturer has 
realist also that many listeners are already ade 
quately provided with a normal sound broadcastmg 
receiver, for there is now available a set for television 
reception only, but including the soimd programme 
appropriate thereto One of those sets gives a satis 
factory picture of size m by 6 m , and the price 
shows a saving of one third over that of a st^ar 
model givmg aU wave broadcast reception in addition 
to the television In many oases the previous version 
of the domestic television receiver givmg a larger 
picture of size 10 m by 8 in has been retamed, 
but it IS naturally more expensive Some firms 
provide more elaborate equipment which, by pro 
jection on to a small cmema screen, gives a picture 
of the order of 24 m by 20 in m size, and this provides 
comfortable viewmg for a score or so of persons 
In some oases this large picture is obtamed by 
projection from a comparatively small imago pro 
duoed on the screen of a cathode ray tube of 3 m or 
4 m diameter In one case, however, the soannmg 
was carried out mechanically by special forms of 
mirror drum, and the satisfactory demonstration 
given testified to the success which has been achieved 
m the development of the high and low speed motor 
driven scanners employed m this system 
The remamder of the exhibition was devoted 
largely to the nusoellaneous components and access- 
ories utilized by the radio receiver mdustry Loud- 
speakers and public address equipment, test and 
service apparatus, special oondonsers, switches and 
other components were displayed m all their variety 
The Post Office exhibit show^ the vanous methods 
and devices adopted to mitigate the interference 
nuisance, and some firms displayed apparatus and 
devices for measuring and reducing this mterference 
Lastly, and by no means least, that most important 
component, the themuomc valve, was shown still 
to ^ making steady progress m the direction of 
mcreased efficiency m meeting the varied demands 
now made upon it While it is perhaps regrettable 
that this development has result^ in an morease m 
the number of types of valves and also in the valve 
bases, some oonsolation is perhaps to be drawn ttom 
the fact that reductions m price of the order of XO 
per cent on many types were cumounced by several 
manufacturers just pnor to the openuu of the 
exhibition B L S -R 


Sept 3, 1938, vot 142 
Science News a Century Ago 

Ascent of Mont Blanc by a Lady 
‘ A Fbxnch lady named DangeviUe ascended to 
the summit of Mont Blanc on the 4th mst [Septem 
ber 1838] She quitted the valley of Chamonix on 
the Srd, at an early hour m the mommg, slept at the 
Grand Mulcts, and reached her perilous de^ination 
at 12 o’clock on the 4th She remamed on the 
summit of the mountam for about an hour, wrote 
some notes, and drank a health to the Count de 
Pans The guides by whom she was accompanied 
spoke m the highest terms of her courage, perse 
verance and presence of mind Previous to this 
successful tnp, the feat had been accomplished by 
only one female, a peasant of Chamonix, who, on 
reaching the grand plateau became exhausted with 
fatigue and was earned by force to the summit 
Mademoiselle Dangeville on her return to the 
Chamonix on the morning of the 0th mat, was 
received with the utmost enthusiasm by the inhabit 
ants, who proceeded to meet her, and fired salutes 
of cannon m honour of her exploit (Annual 
Register, 1838 ) 


Lyell at the Athenxum 

Wbitino on September 8, 1838, to Darwm, Lyell 
said ‘ I am very glad to hear you like the Atheiueum 
I used to make one mistake when first I went there 
When anxious to push on with my book, after a 
two hours’ spell’, I went there by way of a lounge 
and instead of that, worked my head very hard, being 
excited by meeting with clever people, who would 
often talk to me, very much to my profit, on the very 
subject on which I was wntmg, or I fell m with a 
Review or Magazme relating to geolij^ Now this 
was all very well, but I used to forget that this 
ought to count for work, although nothing had been 
written, and that 1 ought consequently to give up 
my second ‘two hours spell As your eyes 

are strong, you can afford to read the light articles 
and newspaper gossip, which I could never mdulge 
in much with impumty ’ 

Colours of Thm Plates 

Thb Meehamos Magm%ne of September 8, 1838, 
oontamed a contribution from CWies Tomlinson 
(1808-1897) on Experiments and Observations on 
the Colours of Thm Plates” Prefaoing his remarks 
by a note on the vanous modes of obtauung 
Newton’s rings and the colours of thm plates which 
were generally known, he offered to scientific men 
some new facts Borne of his experiments had been 
made with spirit of turpentme and balsam of Peru 
• When a drop of balsam of Peru,” ho wrote, “la 
allowed to fall upon the surface of water we instantly 
get a magnificent display of coloured rings . on 
applymg vapour of ether, ammonia, etc , to any part 
of the film, its thickness is instantly reduced, so that 
the colour belongmg to one order of Newton’s rings 
IS instantly exchanged for the colour of one of the 
senes above it 

“A magnet seems also to have an action upon the 
film, the North pole tending to repel it, and the 
South pida to attract it.” 

Tomlmson, who was elected F B S m 1879, made 
important disoovenes oonoenung eafhos tenskm in 
liiqpjids, 
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Soaeties and Academies 

Pans 

Academy of Saences (207, 7-100, July 4 1038) 

H Dkslandres Universal constant of band 
spectra Attribution of the lines of the band to 
causes other than the rotation of the molecule A 
simple relation is found between the frequencies of 
the molecule and the activated electrons of its atoms 
B Fossa, B oa LABAMsaBona and J Gaiodon 
S ynthesis of oyanamide by the action of silver oxide 
on formaldehyde and ammonia 
B Esnault PaLTKBiB The output of [air ] screws 
P FotiBMABiaB The reciprocal relation between 
the discontinuities m the fold zone of Cornwall 
(England) 

L CournoM'An The operations of pure mathe 
matios are all mochaiuoal functions 
H Lauqibb and Mixa D Wbinbebo Analysis 
of the spread [about a mean] of the total marks in 
the examination for the baccalauriat 
J DiaunoNHii Complete uniform spaces 
B PoTiBB Spaces with affine connexion and 
generalized Biemannian spaces 

L I Gama Additivity of the contingent 
A Bbbmant Bemark on Schwarz s lemma 
J Gaubocbo and P Laurent Subpermanent 
deformations [of a body] 

B DtroHAnK New method for moasurmg gas 
mipphes The prmoiplo used is to inject a bubble of 
a foreign gas mto the gas main and to osoertam the 
time it ta]^ to reach a pomt at a known distance 
downstream 

L ViAUD Study m a wmd tunnel of the aero 
dynamic charactenstios of [wings fitted with] 
dtapotUift hypfrnuteraateur 0 placed near the groimd 
O Badabau Passage of corpuscles across 
spherical potential barriers 
A VliBOirNaT Mechanical determination of the 
constitution of atomic nuclei 
T PacZALSKi Statistical mterpretation of the 
reactions between solids at high temperature 

B MAaiooux Different structures of th< mist 
deposited by blowing on certain [chemically] fatty 
substances 

P Toboas Calculation of the gas constant for 
steam from the experimental results adopted by the 
International Conference of Steam Tables The moan 
value for B is 47 062 

Y La Gband A loganthmic galvanometer 

V P Mmu Absorption of energy by high 
frequency currents m Geissler tubes 

T V loNBScu' New observations on ionized gas 
oscillators m a magnetic field 
S GoBODBTzarr An arrangement for improving 
the fu nctio ning of multiple ooinoidenoe detectors 
B CSBVAIXIBB and Mixa S Mathibu Magnetic 
contribution of the oonstituents of iron hydroxide m 
an BJkalme medium 

A OxnujET Control and measurement with 
the (ud of images obtomed by multiple reflections 
Mhb A Vassy and £ Vabsy A^rption of light 
by the lower atmosphere 

, Mxa J Gavobbt Adsorption and swelling of 
0 oeUulose 

SplIoLBS and A Esobibabo Limiting density of 
1‘be^gaaes 0| and COi Atomic weight of oewbon 
The most pn^bable vedue for the latter is given as 
12 007 


Mlle S ThAvbbbt Influence of electrolytes on 
the viscosity of an iron hydroxide sol 

P Chbvbbabd and A Pobtbvib New method for 
the study of metallic diffusion The curve of magnet 
ization against temperature gives a senes of Cune 
pomts for the various concentrations and also gives 
extreme concentrations 

M BAoaiis Constitution of aldol and ethanal 

V Fbolow Analysis of the annual maximum of 
the Dnieper 

MUiB Y Boissa na Black Glacial deposits of 
the basin of Condat (Cantal) 

Q DAtabdib and B Bbibbabd Tlie height of the 
layer m the atmosphere from which the D linos are 
emitted and the origm of sodium atoms m this 
layer 

L Plabtefol Generality of extrinsic oxidations 
Extrmsio oxidations appear to take an important 
part in gaseous exchanges and can under various 
physiological conditions, cc nstitute an appreciable 
port of respiration 

M Simobbt B Chopinbt and G bouiLUAERT 
Obtammg a tetraploid Lxmim usUat%8svmum L by the 
apphoation of oolohioine The seeds were immersed 
in aqueous solutions of oolchicine 
A PavBON and H Limousib The development, 
inside the veins m multiple tumtura d txaaua f the 
human testicle of polyembryonto parthenogemo 
embryos 

Mt.i.b S Bblluo T Chaussib H I auqibb and 
Mmk T Rabson Variations in the elimination of 
the prmcipal substances of [human] urine 
Mmb a Dbilhob and R G Busbbl Quantity 
and distribution of flavin m the I tpi loptora 

M Dblavillb Fffoct of injections of morphme 
hydroohlondo on the hepatic and cerebral lecithins 
of the gumea pig 

M Pibttbe C< Id ultruoontnfugation and the 
stabilization and slonlization of biological media 
C Chaaipy and I P Lavbdab Production of 
tumours by sustained regeneration m the testicles 
of birds 

Moscow 

Academy of Saences (OR 19 No 4 1938) 

A Albxabdbov a general eqi ation for closed 
plane surfaces 

N Lusin Existence of algebraic surfaces without 
a continuous connected grid (3) (4) 

J Khuboib Upper limit of on energy obtainable 
by means of the cyclotron 

L V GboSbv and I M Fbabk Nuclear impulse 
in pair formation 

V Cbbniaev Influence of noble gases on the 
mtensity of the Imes of the hydrogen and the deuterium 
Balmer senes 

I K Kikoib and S V Goobab Gyroraagnetic 
effect in, sujxiroonduotors 
I D Boebemab Stabibkbvitch Some iso 
morphio substitutions m apatite 

8 A Bobovik and 8 K Kaubib Speotro 
scopio analysis of the products of lead and zme 
plants 

A V PaiVE Carboniferous gypsums and the 
Devonian red sandstones of Tian Shan 

L Lubobbhattsbn ( 1 ) The terraces of the 
Dmester (9) Pliocene hydrography of the South 
Ukraine 

A F Fbbsmab The number of mineral speoiea 
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L A Kossoy Intergrowth of quartz and fold 
spara from the pegmatite veins of Karelia 
R A Masino Gtenetioal and cytologioal analysis 
of lethals in DroaophUa oooumng in Nature 

L N Kokhanovskaya Physiological sterility m 
the cultivated Columbiein potato Solanum rybintt 
Juz and Buk 

V I Patbushbv Inheritance of biochemical 
characters m animals m connexion with growth 
(3) On some mdiccs of the blood composition of the 
hybrids between Bactnan camels and dromedaries 
m connexion with heterosis (4) Differences in 
the composition of blood m horses asses and 
mules 

O S 2ukova Influence of light upon the develop 
ment of pollen of barley 

N N Mxdvbdev Contributory effect of heat 
with irradiation m the production of mutations 
M Ch Crajlaohjan and L P 2oanova Bole 
of growth hormones m form building processes 
(3) Effect of hetero auxin treatment of seeds upon 
growth and development of pltmts 
S M Mashtakov Quahtative changes of rubber 
in the kok saghyz roots m the course of plant 
development 

A A Nichipobovioh and V N Boobovaya 
Rubber accumulation m kok saghyx as a function of 
Its biological process of maturation 
Ch S Koshtoyaitz Mechanism of formation of 
the chemical mediators of nervO impulses 

Z Q S^BURiNA The distribution of Forammifera 
in the Kara Sea 

J Rau Notes on the ecology of Dxplometodon 
pulehellum pulcheUum Licht m the Volga Ural sandy 
regions 

N L Gebbilsky (1) Effect of cranial mjections 
of hypophysis suspensions m teleosteans (2) The 
influence of the gonadotropic agent of the hypophysis 
on the spawning m Acxpemer eUUatua 

Tokyo 

Imsierul Academy {Proc , 14, No 6 June 1938) 

Tatsuo Kawata a theorem oonoemmg the non 
vanishing of functions 

Tosio Kitaoawa Characterizations of the funds 
mental operations by moans of the operational 
equations 

KdsAKU Yosida On the fundmnental theorem 
of the tensor calculus 

Shiobkiko SxroASAWA and Kuohibo Katthmi 
Studies on the synthesis of dibenzopyndooolme 
derivatives (1) A synthesis of 5, 18, 9, 14 (2, 3, 11, 
12 tetramethoxy) dibenzo 6, 7, 15, 19 tetraJiydro 
pyndoooline 

Hisashi Kuno (1) Hypersthene from Odawara 
mail, Japan (2) The occurrMioe of a primary 
oummingtonitio hornblende m some daoites from 
Japan 

SYoa IZQU I On the embryonic tooth Af, ( m ,) 
emd the os saoouh dentis of Demxoatyliu japonutu 
Mabxtzo U:feiro Stratification of NooMuoa m a 
brackish water lake of Hokkaido, Japan 

YOflBrCAHO KatA The relation of the anterior 
pituitary of the fowl to the production of the 
gonad stimulating hormone Ca^ration oauses an 
moreaae in the potoioy of the pituitary body The 
bssophilio cells are responsible for the production of 
the gooad*8timulating hormone 
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Native Problems in Northern Rhodesia* 


T he native question s it manifests itself m 
Northern Rhodesia illustrates forcibly the 
fallacy of applymg a general proposition mdis 
cnminately to any specific group of tribal 
conditions among African and more especially 
Bantu peoples when an attempt is made to 
solve the difficulties which arise out of the 
ctiltural contacts of white and black Through 
out the greater part of British Africa 
mdirect rule has now been accepted as the 
fundamental pnnoiple of policy m admmistermg 
native aflfairs It was adopted m Northern 
Rhodesia m part by an ordinance of 1920 and 
more fully m an ordmance of 1936 Although it 
would be more than hazardous to attempt to 
formulate a final judgment after so bnef a period 
of trial there are mdications that any measure 
of success that has been achieved by the mtro 
duction of this system is of so qualified a character 
as to raise question whether it is fully suited to 
the temperament of the people and the develop 
ment of their institutions 
This view receives support from the recently 
published report by Sir Alan W Pim and Mr S 
Milligan on the financial and economic position 
m Northern Rhodesia The conditions among the 
native population there described are such as would 
certainly seem to call for a considerable modifica 
tion of admmistrative methods m the light of a 
more mtensive study of circumstances than they 
have received 

It 18 perhaps scarcely necessary to recall that 
mdirect rule has for its objectives first to secure 
t(hat administration of the affairs of a native 
people should be fully m accord with native ideas 



and institutions and secondly to foster the 
development of those mstitutions while ensuring 
that the mitiativo and sense of responsibihty 
which are essential to cultural advancement shall 
not be undermmed by too great dependence ipon 
the paternal offices of white admmistration 
Conditions m Northern Rholesia are adverse to 
the attamment of both these objects Among the 
seventy three different tribes in the territory 
tribal organization has dismtegratel almost com 
pletely Tribal boundaries are sometimes ill 
defined or have been disregarded while m some 
instances the paramount chief of a tribal unit 
lying partly withm Bntish jurisdiction himself 
hves outside the political boundary imdcr another 
power Intermarriage has blurred tribal dis 
tinctions while some tribes form too small a umt 
to warrant a separate organi/atim Yet tribal 
distmctions camiot be ignored even though they 
are confused The tribes are too heterogeneous m 
ongm to make fusion a practicable solution Even 
m Barotseland it is only the political dominance 
of one racial group the Barotso over all the others 
of the Barotseland plam which has made possible 
the organization of a system of native rule 

Further under the system of direct rule which 
has obtamed for many years tl e tribesmen have 
lost the habit of self government the imtiative 
and the self reliance which mdirect rule demands 
Nor are the pecuniary mducements now offered 
adequate to take the place of tribal mterests as 
mcentives to the performance of the functions of 
tribal admmistration while the recently instituted 
native treasuries are madequatelv financed Hence 
expenditure withm the native reserves is limited 
and what may be regarded as public works so 
far as that term is appropriate to tribal conditions 
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which have aroused the interest of the native and 
reooDoiled him m some measure to taxation else 
where m Northern Rhodesia are ineffective as a 
means of stimulatmg participation m self rule 

Some of these defects might be femedisd A 
more adequate financial provision is not beyond 
the bounds of possibihty now that the economic 
position holds out hope of improvement Such a 
measure however mvolves the somewhat doubtful 
assumption that the dismtegration of the tribal 
system has not gone too far and that the dis 
mclination or disability to undertake respon 
slbihty for tribal control can be overcome It is 
a question whether m Northern Rhodesia geo 
graphical social and economic conditions oom 
bmed with native tradition m mode of hfe do not 
demand a more drastic system of tutelage than 
can be exercised through a system which depends 
upon native institutions and trusts to a lightly 
regulated native culture to work out its own 
salvation 

In Northern Rhodesia while an immense tract 
of land 18 potentially arable the amount which is 
naturally fertile is relatively small The native 
reserves are overcrowded m some parts there are 
no inhabitants at all while in others the density 
of population may nse to 60 per square mile or 
m fishmg areas to so much as 80 per square mile 
The ill effects of this irregulanty of distribution 
and oVercrowdmg are aggravated by the native 
mode of life Except in Barotseland the people 
are not as a rule keepers of cattle They hve 
by agriculture or by fishing The rivers and lakes 
are m danger of bemg over fished and the methods 
of agriculture are both destructive and wasteful 
Frequently shifting plots are fertilized by burning 
off the bush and forest This oombmed with the 
inroads on forest trees made by the unregulated 
demands for timbw of the mmes and sawmills 
has led to serious detenoration of the soil and 
forest resources of the country In parts sixty 
years will be required for recovery 

Smoe agriculture rises to no more than sub 
sistenoe level the imposition of taxation has 
forced the native to sell his one commodity — his 
labour This has given nse to other and no less 
serious proUems Withm Northern Rhodesia 
virtually the only mdustim employing labour m 
any numbers are mmmg and the sawmill both 
these industnes more especially muimg have 
encouraged the native to settle with his wife and 
family near his work creating a population of 
urbanised and detnbalized individuals who are ill 


housed for whom the provision of educational 
famhties and medical attention u inadequate and 
for whom m short there is an almost complete 
lack of social services and a more serious omission 
towards whom there is no settled pobey At the 
same time the labours who seeks employment 
outside the temtory suffers disabibties owmg to 
the lack of a properly organized system of recruit 
mg with provision for conservation of pay and 
of arrangements for transport and its cost 
Of the wise and on the whole moderate recom 
mendations of the Commission the most funda 
mental and far reaching is the suggestion that the 
native reserves should be enlarged and a Native 
Lands Trust created on the bnes which have been 
followed elsewhere This measure would permit 
of future expansion as necessary and would mter 
fere httle if at all with any prospects of white 
settlement It is evident however that for a genera 
tion or more advancement must be bmited to the 
buildmg up of a self supporting and ultimately 
locally administered agricultural comm mity 
Taking all these factors mto account — the lack 
of tnbal organization the unsuitabihty of nati^ 
culture or mode of life without stringent regulation 
and much trammg to the geographical and 
economic conditions of the ooimtry and the 
consequent lack of opportumty for the develop 
ment of native culture along its own bnes coupled 
with the dangers of urbanization — question must 
arise whether mdirect rule undiluted provides 
the most smtable machmery for the prolonged 
period of tutelage with which the administration 
of native affairs would seem to be faced Re 
actionary as it may be m the eyes of those who 
whole heartedly support the mtroduction of m 
direct rule as the sanest and most advantageous 
system for the well bemg of the native of Africa — 
as it undoubtedly is m most instances — it is a 
question for senous consideration whether it would 
not be to the advantage of the native and of the 
future of Northern Rhodesia if a measure of 
direct control were remtroduoed with a staff of 
white ofiBcers tramed m an understanding of the 
institutions of backward peoples and their ways 
of thought whose duties m addition to supervision 
and diBcipbne should mclude the guidance of them 
wards along the bnes of a pobey of advancement 
framed m accordance with their mentabty and 
cultural outlook « 

The field of the Pun Oommiasion on Northern 
Rhodesia being bmited by its terms of reference 
to the financial and economic position the pobey 
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of native administration as such is not withm the 
scope of its report Lest, however, it should be 
thought that the view here taken of the imphoation 
of the facts recorded by the Commission is unduly 
pessimistic, it may be mentioned that after these 
comments had been written, there came to hand 
a brief report of Sir Alan Pirn’s opemng remarks 
m a discussion at the Royal Anthropological 
Institute on mdirect rule m Northern Rhodesia 
The view of the tnbal situation, as it affects 
admmistrstion, then taken by Su Alan is in 
substantial agreement with that here expressed 
He appears, however, to contemplate the possi 
bility of modifymg the system m such a manner 
as to meet the administrative difficulties He 


Medieval 

Le Nombre d’Or : 

Etude de Chronologic Technique sume du Texte 
(le la Massa Compoti d’Alexandre de Villedieu 
Avec Traduction et Commentaire par W E Van 
Wijk Pp X + 168 + 11 plates (La Haye 
Martmus Nijhoff, 1936 ) 10 florins 

A lexander of villedieu m Normandy 

was bom at that town about 1170 , at the 
time of hiB death at some unknown date he was 
canon of a church at Avranohes As an educator 
of the young he adopted an ongmal method This 
consisted m reducing all rules to a metrical form 
which the pupil was required to commit to 
memory A Latm grammar the doclnnaie of about 
1199, had a great vogue and was followed by an 
enoyolopssdio work, the ecckaxaU. on the same 
metnoal Imes The “Massa Compoti”, a work on 
the calendar, runs to 509 Imes and dates from 1200 
This 18 a passage (65-69) which has a familiar 
parallel m all languages 

Junius, Apnlis, September neone November 
terdenos numerant oontinuantque dies , 
praeter quos emnes uno retment sibi pluros 
Bed tenet m numero viginti Februus octo, 
cui, si bissextus fuerit, superadditur unus 

In a note on this passage, it is mentioned that the 
equally familiar legend, accordmg to which this 
dutnbution of days is due to the mlerference of 
Augustus, from motives of jealousy, with the 
original assignment of Julius Csesar, has no known 
classical authority It is attributed to the mven 
tion of Saorobosoo 

These hues (49-52) may serve as a deflmtion of 
the Gblden Number 


poses four questions for the consideration of the 
anthropologist, m which he asks how indirect rule 
can best be made to subserve the ideals of native 
development and of modem government, m view 
of the rapid changes in native custom that are 
takmg place and the mixed populations growing 
up m industrial areas 

Su: Alan’s questions are framed in terms which 
raise issues far wider m apphcation than to 
Northern Rhodesia alone In effect, he asks for 
a scheme of present and future pohey, affecting 
the whole of British Africa m which indirect rule 
18 now apphed based upon an mtensive scientiflo 
study of native tribal culture and institutions 
Is anthropology prepared with a reply * 


Calendars 

Ignorans niimeruin qui Imiae praedicat ortum 
per denos nonos Domini dwptrtiat annon 
adjungens unum quicquid superest notat ilium 
qusndo ml restat decuniim iionum fore constat 

It might have seemed simpler to add the unit 
to the remamdor mstead of adding it to the 
date 

The Massa Compoti owes its importance to 
the fact that it contams the first mention of the 
aureus numtrus which supersedes the epacts and 
other contrivances m earlier use for the calculation 
of the ecclesiastical new moon The Latm text 
here reproduced is based on a collation of eighteen 
MSS , two at Utrecht two m the Bodleian, four at 
Pans and the rest at Erfurt It is followed by 
cnticai notes, a French translation and a detailed 
commentary 

This work of scholarship in preceded by a dis 
cussion of the earher history of the problem of 
adaptmg dates defined in teniis of lunar months 
to the Julian calendar for this is what the fixmg 
of Easter required In a rather vague and in 
effective minute addressed to Alexandria, the 
Nicene Council of 326 enjoined the practice of 
that church But the use followed at Rome 
depended on a lum solar cycle of 84 years which 
has nothing m accuracy to compensate for its 
mconvement length , this continued until the 
sixth century at Rome, until the eighth m England, 
and found its last refuge m Ireland For the 
practice at Alexandria a conjectural reconstruction 
18 necessary Accordmg to that offered here, the 
Metonio cycle of 19 years equal to 235 lunations, 
was adopted, embracing an alternation of eight 
years (long familiar to the Qreekk) with eleven 
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years The Egyptian solar calendar of oivd Me 
oompnsed twelve months of thirty days followed 
by five (or six) additional days Naturally the 
a^ptation of the two systems to one another 
was a comphcated busmess owing to these extra 
days unequal lunar mouths of 29 or 30 days 
and the months (embolisms) mteroalated m the 
cycle 

In spite of the recommendation of the Nicene 
Ckmncil two centuries elapsed before a uniform 
practice in fixing the date of Easter at Rome and 
at Alexandria was brought about This was the 
work of a Sc3d'hian monk Dionysius Exiguus or 
Denis le Petit who produced his pascal table m 
625 As early as 467 Victonus had made a sundar 
attempt which met with some acceptance else 
where than m Rome as an improvement on the 
84 year cycle But his scheme failed to reproduce 
the Egyptian dates of Easter The success of 
Denis was ultimately complete until the mtro 
duction of the Gregorian calendar For this there 
are two reasons He was content to make a faithful 
adaptation of the Egyptian system to the Julian 
calendar Thereby he started with a strong body 
of support from Alexandria But his diplomacy 
was fully e pial to his skill m computation He 
quoted the authority of the Council of Nicea and 
if further authority were wanted he produced 
documents with which he may have tampered 
always be it understood m the mterest of harmony 
within the Church Opponents no more scrupulous 
in their methods than himself were not wantmg 
but without receivmg ofiicial adoption at Rome 
the calendar of Dionysius came finally into 


universal use It was a triumph of modesty and 
diplomatic skill 

The lunar cycle of nmeteen years was so exact 
as to be regarded as miraculous Nevertheless it 
accumulates an error amountmg to a day m three 
Julian centunes Bede was aware of this growmg 
discrepancy but he accepted the Nicene authority 
as a rule of the Church He therefore constructed 
a perpetual calendar which differs m form from 
that of Dionjnsius but gives equivalent results 
The mam difference is that his cycle begins in 
January whereas the epacts of Dionysius begm 
with September The Massa Compoti gives 
the rules followed by Dionysius and by Bede and 
explams the relations between the two systems 
it IS here considered to contam the most exact 
description of them 

While the ecclesiastical rules thus evolved and 
adopted served theu* linuted purpose in securing 
uniform practice the departure of the actual 
moon from the age assigned to it m the perpetual 
calendar became increasmgly apparent One ol 
the earliest attempts to mtroduce an improvement 
was made by Robert Grossetete bishop of 
Lincoln By a gradual evolution through the works 
of Regiomontanus StoeflSer and others this led 
to the modem lunar ephemens But this phase 
belongs to the history of astronomy In view of 
the complexities local divergences and ultimate 
compromises for the sake of uniformity which 
attached to the ecclesiastical calendar m early 
days it becomes difficult to see that a valid 
objection to a fixed Easter can be sustamed on 
dootnnal grounds HOP 


Natural Selection of Human Societies 


Darwin s Theory Applied to Mankind 
By Alfred Machm Pp xxiv + 284 (London 
New York and Toronto Longmans Green and 
Co Ltd 1937 ) 7« 6d net 

F natural selection as the r^ulatmg principle 
of the evolution of the innumerable kinds of 
animals and consequently of man be true then 
it must be operative m the present as in the past 
and will continue to act Mr Machm goes a step 
further and logically argues that this selection 
must determine the social as well as the physical 
life of man An understandmg of the process of 
evolution must show man why be is what he is 
and also why he u a member of a society which 
has such a distmotive structure Mr Machm 
traces the followmg sequence m the social 
evolutioii of man 


The successful fighter of men and beasts our 
stone age ancestor had mbred selfish instmcts 
and self preservation led hun to take safety m 
flight he knew only the law of force hatred to 
others of his own kmd but knowmg instmotive 
love m relation to his family If man m his first 
state lived a sohtary family life for long ages 
there would result an meradicable feeling of 
hostility towai^ hu fellow men This sohtary 
life is by no means umversally accepted by students 
though strongly supported by Mr Maohm When 
the hunting grounds were eventually fully occupied 
men formed societies m order to wm and keep a 
common hunting ground a purpose that needed 
the CO operation of mtelligence and morality* 
Gertam native mstmots must be overoome if a 
huntmg tnbe is to survive The brave must be 
willmg to sacnflce himself m battle that his tribe 
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may bve he must conform to tnbal rules and 
respect the nghts of others The survival values 
of the first social state were that he should be a 
good hunter wamor and patriot good husband 
and parent devoted to his tribe and adoptmg the 
law of vengeance as a religious duty 

No civilization can develop apart from agri 
culture Hunting peoples do not voluntarily 
depart from their accustomed mode of life and 
they manifest violent aversion from the drudgenes 
of agriculture How was that transition effected 1 
Mr Maohm draws what he terms an mevitable 
deduction which is that as all ancient civilizations 
have been based on slavery the agricultural stage 
began when conquered men were made slaves and 
set to work m the fields Huntmg peoples have 
in most cases somo knowledge of agriculture and 
the women grow snatch crops of certain foods 
which supplement the subsistence The idea 

might then well have occurred to them that 
pnsoners could be profitably employed in supple 
mentmg the labour of the women 

This hypothesis does not take mto account the 
very numerous primitive peoples who till their 
own gardens without slave labour and is there 
any reason to behove that the Danubian peasants 
of neolithic tunes were owners of slaves * Hunters 
can live only in small groups but if a large 
auxiliary sustenance from agriculture were avail 
able this restriction on numbers would disappear 
Mr Machm jumps from a hunting stage to an 
agricultural civilization and ignores the possi 
bility of a prolonged period of small family or 
local groups gradually domestioatmg wild plants 
and animals and thus forming the basis for settled 
societies He defimtely states that Men would 
not become cultivators of the soil save under iron 
compulsion That compulsion was supplied by 
other men the oonquenng class The 
conquerors had to defend their property and to 
drive the slaves to their work 

It was this new type of society agncultural 
societies with a dual structure of conquerors and 
slaves which proved to be dominant and all 
oonquenng m the evolution of mankmd ultimately 
displacing and replacmg hdnters and herdsmen 
m all the regions of the world which were suitable 
for agnoulture A oivihzed country represented 
a noh estate such estates attracted enemies 
but war and conquest did not mean the destruction 
of civilization it simply meant tl^at the estate 
changed hands 

In the sohtary hunting state men were governed 
.by their instinots but m the social hunting state 
these instmots had to be subordmated to the rule 
of a morahty The oonduct which made for 
Bucoess m organized warfare was governed by the 
rules and principles which constitu^ this morahty 


This morahty was obviously the survival value of 
hunting societies m a world filled with societies 
of that type The recogmtion of the common 
need led to the formation of pubhc opinion which 
mamtamed the laws upheld the rehgions and 
governed the reputation values applied to 
mdividuals 

When we como to civilization we see an 
entirely new morality Tho virtues mculcated are 
not those of war but of peace honesty mdustry 
love and righteousness are tho new virtues and 
the mstinot for revenge has to be eradicated The 
glory of the man who can defy pam and treat 
death with contempt has to be replaced by the 
humbler virtues of patient toil thrift frugahty 
temperance and love By all analogy with the 
first morahty with the history of mankmd and 
the evolution of all life we shvll at once suspect 
that the new morality has como mto bemg by 
virtue of its survival value The general pre 
sumption must therefore be that the new rules 
are tho product of that natural selection of the 
fittest which has governed all cvolutioi The 
whole forw of the new morality is directed to 
secure the contmuance of peaceful prosperity m 
the society War appears intermittently but with 
most decisive effects in the hfe of societies and 
whenever war appears man falls back on the 
ancient morahty which has always mamtamed its 
sway m its original mtegnty 

The dual stnicture of civilized society at last 
relapsed mto a simpler 13^)6 where the workers 
themselves became tho defen lers and rulers ol 
the estate all men had a natural motive for 
exertion in the revival of the ancient rule that all 
men shall enjoy the fruit of their own labours 
With this renewed stimulus to exertion civihzed 
prosperity has progressed by leaps and bounds 

The three great positive factors m survival are 
wealth honestly won and widely spent a sue 
cessful and fruitful marriago patriotism Man 
must continually be able to repress many ancient 
impulses and must constai tly subject himself to 
a series of constraints and restramts His real 
problem is thus how to get enough happmess to 
make hfe bearable 

Nature will contmue to select men m accord 
ance with their fitness to live m the world as it is 
and the power to adapt their mhented nature to 
oope with the new problems of hfe Natural 
selection will see to it that the progress of man goes 
on 

This mainly m his own words is the gist of Mr 
Maohm s thesis Probably it would be generally 
admitted that tho whole matter is more oomph 
oated than is set forth in this small book and there 
are other factors of an immaterial nature that are 
not mentioned or but barely alluded to due 
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perhaps to a desire to keep the book as small ak 
possible There are oertam statements which 
need correction to take one glaring instance 
About 2000 B c the Aryans entered India con 
quered and enslaved the native races there and 
started a cmlisation m that country (p 103) 


As Sir Arthur Keith pomts out m his foreword 
imdue weight- is given to wealth and there are 
other pomts which are open to discussion Mr 
Maohm has written an mterestmg and suggestive 
book howhver which should appeal to a wide 
range of readers A C Haddon 


Land Utilization in China 


Land Utilization in China 
a Study of 16 786 larms m 168 Localities and 
38 260 Farm Families m twenty two Provmoes 
m Chma 1929-1933 By Prof John Lossmg 
Buck Pp xxxii + 494 + 28 plates 21« net 
Atlas Pp xii-f 146 21a net Statistics Pp 

XV -f 474 42a net (Nankmg Umversity of 

Nanking London Oxford University Press 
1937 ) 63a the set 

A SURVEY of the use which one fifth of the 
world s population makes of its land must 
be a stupendous undertaking by any standard 
Where m addition there are few trustworthy 
statistical data to hand and where land utilization 
has been subjected for hundreds and m places for 
thousands of years to the complex mfluenoes of 
unrecorded history the difficulties of completing 
such an undertakmg withm reasonable tune appear 
almost msuperable Whatever may be the ultimate 
judgment on the value of Prof J L Buck s survey 
one cannot but admire the courage with which he 
has earned out the work and the thoroughness 
with which the statistical data have been collected 
and sifted 

The survey was planned and admuustered by 
the Department of Agncultural Economics of the 
Umversity of Nankmg and financed chiefly by the 
Institute of Pacific Relations from funds given by 
the Rockefeller foundation It mvolved four 
years mtensive work by a large number of specially 
tramed observers There was a threefold purpose 
in the project first to tram students in the 
methods of research m land utilization second 
to make available knowledge of China s agnculture 
for its improvement as a basis of national agncul 
tural pohcies and third to make available to 
people in other countries oertam elementary 

information about land utilization food and popu 
lation m Chma The knowledge which the survey 
has made available is presented in map and 
tabular form m volumes 2 and 3 the text volume 
1 attempts the essential task of synthesizing the 
enormous mass of collected data mto a senes of 
mtelligible pictures 


Probably the first of the three purposes outlmed 
above has been the most successfully achieved 
The project may be regarded as an experiment m 
land utilization survey to test the value of the 
straightforward numerical and economic entena 
used with considerable success m new countnes 
like the United States under the mfimtely more 
complex conditions obtammg m one of the oldest 
civihzations extant The area surveyed (about 
2 000 000 square mdes) is divided accordmg to the 
dommant crops grown mto eight agncultural 
areas — three m the northern Wheat Region and 
five m the southern Rice Region These Areas are 
regarded as more or less distmot entities and the 
agncultural social and economic data are com 
puted for each Area separately The data were 
collected from a hundr^ farms carefully selected 
m each of 168 looahties and relate to crop acreages 
and yields numbers and use of animals size of 
farm employment of labour pnees and taxation 
transport and marketmg faoihties population 
nutntion and sundry mdexes to the standard of 
living Chapters on the natural features of the 
Chmese landscape the climate and the soils are 
contnbuted by well known specialists m these 
subjects Natural regions according to soils 
climate etc do not generally correspond with the 
arbitrarily defined agncultural regions but the 
use of the latter as survey units has the advantage 
of throwing mto correct perspective oertam ap 
parent anomahes m Chmese land utilization such 
as the extraordinarily low percentage (1 1) of 
farm land m grass taking the country as a whole 
The pasture areas m the separate regions vary 
however from 12 2 per cent m the Szechwan Rice 
Area to 0 3 per cent m the Sprmg Wheat Area 
Similar kmds of data are commonly used m 
laud utilization studies m the United States but 
it must be admitted that when apphed to Chma 
they seem much less usefril as mdexes to anything 
real than when apphed to the Umted States 
America is a young country the aspirations of 
which like those of a young man can be expressed 
m terms of material advancement Chma u very 
old and like an old man seeks security m its 
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deohning years rather than the amassing of wealth 
and the exploitation of opportiuuty The young 
West sees visions of a great and prosperous 
Chinese agnoulture equipped with all the aids of 
science while the old East dreams dreams of a peace 
undisturbed by Occidental efficiency The young 
West seeks to discover how the outward show of 
youth might be restored to the old East but its 
recommendations and advice are likely to fall 
upon deaf ears 

The difficulties which the author and his col 
laborators have obviously experienced m synthe 
sizing their data and m formulating practical 
proposals for the improvement of agnoulture 
mdioate the madequacy of the data for the second 
purpose of the survey One feels that many of the 
recommendations could have been made without 
reference to the results of the survey some 
recommendations for example that more atten 
tion needs to be given to proper ventilation and 
hghtmg of the mtenor rooms in the millions of 
pnmitive cave dwellings m the loess ohffs might 
have been omitted without detracting from the 
book 8 practical value The lesson— and it is a 
very important one — which the expencnce gained 
m this survey can teach is that land utilization 
studies m China should be approached from some 
other point of view than the economic 

The pivotal pomt in Chmese agricultural policy 
must apparently always be the control of the twm 
demons of flood and soil erosion— the mevitable 
consequences of prolonged land utilization in a 


tbpographioally immature country The perpetual 
menace of Chmas two mighty and turbulent 
nvers flowing above the densely populated plams 
overshadows all other questions of land utiliza 
tion as current events have once agam tragically 
demonstrated hlood and its companion famme 
disturb the seremty of China s old age far more 
than do wars and poverty Their treatment 
demands the skill of the engineer rather than of 
the economist or even of the farmer or forester 
for the adequate regulation of land use which is 
the rational basis of flood control m America is a 
political and social impossibility m China Prof 
Buck recognizes the imminent threat to Chmas 
agriculture and very existence from the unruly 
Hwang ho and Yan^se Rivers and by emphasiz 
mg it he fulfils the third purpose of his survey 
Conservation of soil and water is given first 
place m the list of policies suggested by the study 
and might be accepted by the ( hmese as an 
essential measure of self preservation The other 
policies suggested desirable as they may appear 
would mvolve the virtual westernization of China 
The weakness of volume 1 is that it fails 
mevitably to summarize adequately the monu 
mental collection of data presented in the atlas 
and sta istical volume It is manifestly impossible 
to review the contents of the latter — nearly 500 
closely printed foho pages of tables The feast 
present^ should satisfy the hungriest statistician 
the atlas will equally satisfy those who prefer 
generalization to detail G V Jacks 


Crystals, Molecules and Atoms 


The Fine Structure of Matter 
the Bearmg of Recent Work on Crystal Structure 
Polarization and Lme Spectra Bemg Vol 2 of a 
Comprehensive Treatise of Atomic and Molecular 
Structure By Dr C H Douglas Clark Part 1 
X Rays and the Structure of Matter Pp xxivi + 
216+xxxvu Ixxu Part 2 Molecular Polariza 
tion Pp xxxvi +217-458 +xxxvii +lxu Part 3 
The Quantum Theory and Lane Spectra Pp Ixxu 
+459-643 + 2 plates (London Chapman and 
HaU Ltd 1937-1938) 16« net each 

TF one 18 permitted to compare the exploration 
of a soientifio subject with that of a strange 
country the present work is equivalent not to 
Jbe thrilling aooount of a polar expedition or the 
artistic desonption of Italy s attractions but 
njughly to a guidebook a Baedeker containing 
useful advice fmr finding ones way and many 
well arranged facts and data Sem from this 


pomt of view Dr Douglas Clark s work is a 
valuable contribution to scientific literature Its 
mam features are extended lists of publications 
well ordered tables and many figures some of 
which are excellent 

It consists of three parts each contamed in a 
separate volume The first part deals with X Rays 
and the Structure of Matter the second with 
Molecular Polarization the third with The 
Quantum Theory of Line Spectra The methods 
of mvestigating crystal structures with the help of 
X rays are treated on 2J pages only which shows 
that It would not be advisable for a beginner to 
use this volume as a text book But as all possible 
methods and the names of their inventors are 
mentioned with referenoes to the hterature the 
book can serve well as a guide for the research 
worker He will find statements not explanations 
As an example of the style this sentence may be 
picked out from the section on Bravais lattices 
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It 18 found that 5 cases must be distinguished 
within the Cubic system leading to 6 Classes 
The reader who wishes to know how this has been 
found IS referred to the ongmal papers The 
method of olassifloation of the lattice structures is 
that suggested by Ewald and Hermann m their 
well known Strukturbencht The structures are 
described and illustrated by drawings which appeal 
to the mtuition they represent frequently not 
only one cell as is usual but also a great number 
of neighbounng cells as for example m the case of 
the diamond h or each type of structure there is 
a table containing the substances belongmg to 
this type Chapters vii and vm give an account 
of the mvestigations on colloids amorphous sub 
stances liquids liquid crystals alloys solid 
solutions The last chapter reports on the 
relation of crystal structure to molecular constitu 
tion 

The second volume is of the same character 
Debyes theory of molecular dipoles forms the 
startmg pomt for a systematic survey of expen 
mental investigations Theoretical ideas are men 
tioned formulas quoted but not denved (with a 
few exceptions collected m an appendix) No 
objection would be taken to this procedure if the 
theoretical background appeared m a clear out 


Ime but this is not everywhere the ease A 
reader not aoquamted with the subject would 
scarcely be able to recognize the really leadmg 
ideas and leading man among the endless series of 
papers and names quoted The method of 
Baedeker to mark outstanding objects with one 
two or three stars acoordmg to their importance 
might be adopted also by scientific guide boocs 
like the present one 

More serious objections must be raised against 
the third volume which deals with the structure of 
atoms They are treated from the pomt of view of 
the old quantum theory of Bohr Wave mechanics 
18 mentioned electron waves shortly described but 
the whole development of quantum theory smoe 
1926 completely neglected h ven the appendix is 
essentially bas^ on classical physics 

In spite of a number of well ordered tables and 
clearly drawn figures dealing with the penodic 
system multiplets etc I should be reluctant to 
recommend the book to students lest they should 
get a wrong impression of the present state of 
the theoretical development But as the tables 
and figures contaming expenmental results are 
not liable to become out of date the careful work 
which the author has done m collectmg them 
will bear fruit M B 


Elastic Properties of Non-Ferrous Metals and Alloys 


Elastic Properties of Non ferrous Metals and 
Alloys 

Ciolleoted Data By Dr J McKeown and E D 
Ward (British Non ferrous Metals Research 
Association Research Reports Association Series 
No 473 ) Pp 36 (London British Non ferrous 
Metals Research Association 1938 ) 6s 

A very necessary task has been undertaken 
by the Bntish Non Ferrous Metals Research 
Association in the compilation of this report of the 
authors research mto the large mass of published 
mformation with respect to the non ferrous metals 
and their alloys The wide range of teebmoal 
literature over which this information is spread 
the mcomplete nature of much of it and the lack 
of means of checking it have combmed to make it 
most difficult for the designer to formulate from 
such sources a clear opmion as to the relative 
merits of these different products It is therefore 
of the highest value that all such data should have 
been subjected to a critical survey by independent 
specialists and accepted only when found to reach a 
high standard of relisbihty Before admitting any 
data the authors have insisted upon having the 


fullest details as to the composition of the material 
its condition when tested the method of its produo 
tion and the degree of sensitivity of the stram 
measurmg mstniments used at the test 
The mformation — most of it is presented m 
tabular form though m a few mstances graphical 
representation has been adopted as more con 
venient — consists almost entirely of the results of 
tensile tests elastic properties denved from 
bendmg and torsion tests have not been inserted 
The particulars given mclude the oomposition the 
treatment limit of proportionahty elastic limit 
modulus of elasticity and proof stress of alto 
gether 219 metals and alloys while m a number 
of cases the values of the ultimate tensile strength 
and the percentage elongation have been added 
The materials dealt with m this comprehensive 
research mclude copper and six groups of its alloys 
nickel and four alloys three groups of the light 
metals and alloys and finally the gold silver and 
platmum group metals Such an authontative 
presentation of the complete elastic proporties of 
a class of materials of rapidly moreasing importance 
IS most timely and will be greatly appreciated by 
reason of the reliability of all the figwes given 
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An Introduction to Biology 

liy E J Hatfield Pp 540 (Oxford Clarendon 
Press, London Oxford University Press 1938 ) 8< 0d 

M bs HATFIELD is the senior biology mistress 
in a well known London school, and it is clear 
from this well produced book that she knows her 
subject thoroughly, and also how to present it to 
beginners She treats the subject as one of immense 
value to all students and not only to those very 
few among students who may show promise as future 
professional biologists 

Ihe subject matter of the book is divided mto the 
following parts introductory, food and its manii 
facture food of animals, sensitivity and co ordination, 
food as a source of energy excretion growth, and 
reproduction Now to folk w out this schema the 
author has practically revol tionizod the ordmary 
(ourses as taken by School Certificate students, and 
introduced numerous innovations For example she 
has hod the courage to discard the type system 
This IS a great help to the teacher but is an added 
burden to the author , yet this author has succeeded 
in giving us a true elementary biology Here we have 
no dry course divided into botany and zoology, them 
selves subdivided into types with a lialfheartod 
attempt now and then to show the mterrolationa 
of plant and animal but a coherent, though 
elementary, study of life as it should be imdoretood 
Ecology, for example, is not relegated to a section 
at the end , but, wherever it may be mentioned it is 
(chiefly, as is correct, from the piomt of view of the 
physiology of form and adaptation), though a short 
appendix deals with certain well known habitats os a 
guide to field work 

This book IS a review of the broodi r concepts in 
biology, though the School Certificate syllabuees are 
substantially covoitd Experimental method is 
emphasized throughout by practical directions, and 
to add to the interest of the subject, man as an anunal 
and the importance of plants and other animals to 
man are given full consideration 

There are naturally very divergent views on the 
teaching of biology in schools j but no one would 
deny that there is room for improvement in the 
present syllabuses and method Mrs Hatfield s book 
pomts the right way to substantial improvement, 
and there is no doubt that teachers usmg it would 
find their work more mterestmg yet less difficult 

Organic Syntheses 

an Annual Publication of Satisfactory Methods for 
the Preparation of Organic Chemicals Vol 18 Pp 
V + 103 (New York John Wiley and Sons, Inc , 
London Chapman and Hall, Ltd 1938 ) 8# fld net 

R ELIABLE methods are given in this useful 
volume for the preparatidn of a further 
selection of twenty nme organic compounds Each 
of the mam structural divisions of organic chemistry 
'IS interestingly represented m the list Among the 
aliphatic substances are acetylenedioarboxylio acid, 
from fumario acid via otp dibromosucomic acid , 
edlylamme, from allyl uothiooyanate , taurme, from 
ethanoUunino, via ^-bromoethylamine hydrobromide ; 


and betame hydrazido hydrochloride (Girard s re 
agent) The mtroduotion of two of the less familiar 
elements mto aromatic molecules is exemplified by 
the preparation of 4 4' difluorobiphenyl, from benzi 
dine , and of diphenyl selenide diphenylselenium 
dichlondo and triphenylselenoninm chloride starting 
from diarotized aniline and jxitassium selenide The 
condensation of y phenylbutyric ester with oxalic 
ester, followed by cyclization, yields 3,4 dihydro 
1 2 naphthalio anhydride, which is then dehydro 
genated with sulphur at 230-250°, yielding 1,2 
naphthalio anh> drido 

Another interesting condensation is that of 
benzyl oyanido with ethyl acetate the rosultmg 
a phenylocotoacetonitrile yields phenylocetone upon 
hydrolysis a Hydrmdone (from mdene), proto 
(atiehuio aldehyde (from piperonal), and p nitro 
benzaldehydo (from p nitrotoluono) also figure among 
the aromatic substances The heterocyclic represents 
tives include 2 acetothienono (from thiophen) 
phenoxthm (from phenyl ether) 2 phenylpyridine 
(from pyridine and phenyl lithium) and I histidine 
monohyilroohlondo (from blood proteins) 

The subject index covers vols 10 to 18 There is 
also an appendix containing additions and corrections 
for preceding volumes In all respects this latest 
member of the senes maintams the high standard 
of its predecessors J B 

Ammal Biology 

By Prof Lorande Loss Woodruff Second edition 
Pp XIV + 636 (New York The Macmillan Company, 
1938 ) ie« net 

H ebe w a course in animal biology m which 
plants are considered only incidental in thoir 
relations with animals Bcmg a study m biology, in 
contradistinction to the more academic zoology based 
on the type system as in the university element 
ary courses m Great Britam, function is considered 
pi^ommantly, and thus plants cannot be ignored 
altogether Such general headmgs as nutrition, 
respiration, excretion, reproduction, oo ordination 
origm and continuity of life, etc , show how delibor 
ately the author has discarded the familiar type 
system m order to givo his readers a clearer conception 
of animal life 

More than a third of the book is devoted to the 
impact of anunal life on other modes of life especially 
that of man, as exemplified by the following general 
headmgs organic adaptation descent with change, 
biology and human welfare, the human background 
A generous and fascuiatmg account of the develop 
ment of biology concludes the text This is followed 
by €ui extensive bibliography and a glossary 
Most students readmg for a first university exam 
mation in biology demand a comprehensive text book 
embracing plants and animals, and those readmg 
zoology prefer one based, chapter for chapter, on 
types’ But to both, the subject would be enUvened 
and made much more mterestmg if they supple 
mented their reading with such a book as this , and 
teachers of biology would find it an mvaluable source 
of information and inspiration 
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Oil from Coal* 


T here w a remarkable agreement on techmoal 
points between the report of the Labour 
Party’s Advisory Committee on Oil from Coal and 
that of the Falmouth Committeef The latter 
bemg an official committee doubtless had access 
to a great deal of important material already 
collated and to oral information from Government 
officials The Labour Party the mquines of which 
were completed before the publication of the Fal 
mouth report and to which such official assistance 
would not bo available must have had a very 
arduous task m collectmg and siftmg so compre 
hensivo a mass of material The conclusions are, 
however all the more valuable from havmg been 
arrived at independently amce although wo are 
constantly bemg remmded that they are not 
mfallible there is a tendency to accept official 
views at their face value The general agreement 
between two groups with such widely different 
outlooks will raise the technical and economic side 
of the problem of produemg oil from coal out of 
the controversial field and enable pohcies to be 
formulated ip the light of established facts 
Both Committees agree that the cost of making 
oil from coal involvmg as it does expensive minmg 
and conversion costs will be greater than that of 
importing a product freely bestowed by Nature 
as a reward for drillmg a simple bore hole m 
the ground , but both sides also express qualms 
as to how long such bounties may be expected to 
contmue 

A difference of outlook is evident throughout 
the two reports This is typified by the terms of 
reference, which for the Falmouth Committee 
were to consider and examme the vanous pro 
cesses for the production of oil from coal and 
certam other materials mdigenous to this country, 
and to report on their economic possibihties and 
on the advantages to be obtamed by way of 
security of oil supplies m emergency” The 
Labour Party claims to have taken a wider view, 
and the Advisory Committee set before itself 
the question Is it possible, by the appbcation 
of science, to convert coal mto hqmd form and so 
open up a new market for the greatest of British 
raw materials 1’ 

As was only to be expected, the two groups 
have very different opmions about the steps to bo 
taken m the light of the techmoal knowledge now 


• Lkbour'i Plan for OU ftom Co»l Pp 79 (London labour 
PubllMtion* Uepwtitient IMS ) li 
t Committee of ImpeiUl Defence Sub Committee on OU Hum 
Coe) Keport (Cmd SW6) Fp. 71 (London HJl. Statloiury 
Office ) li U net See Natou 141 SSS (April 9 1988) 


available Both however are m agreement that 
the present preferential duty on home produced 
motor spirit should be contmued for a further 
period The Chancellor of the Exchequer has 
already stated that he accepts the suggestion that 
there should be a guaranteed minimum of 8d a 
gallon for twelve years from 1938 The inference 
IS, therefore, that the user of motor spuit must 
expect a contmuanco of a tax on petrol of at least 
8d a gallon 

The Labour Report pomts out that the coal oil 
industry cannot be developed except under the 
shelter of a preference and that it closely affects 
national defence ’ The Labour Party is not 
prepared to see the Exchequer losing milUons of 
pounds of potential revenue annually unless the 
State possesses the controlling voice m the coal oil 
mdustry As an illustration of what should be 
avoided the report says We regard as most 
reprehensible the present arrangements by which 
Imperial Chemical Industries Ltd onjoymg a 
rebate of over £1,000 000 a year from taxation, 
18 required to disclose technical information 
to IG Farbemndustrie and therefore to the 
German Government but is under no obligation 
to make a sumlar disclosure to its own Govern 
ment 

The recommendations of the Labour Party 
mdude the settmg up of a Coal Oil Board to 
operate State owned plants and to supervise 
other plants, and that initially, as a large scale 
econonuc experiment, there should be established 
one new hy^ogenation plant, su plants for the 
synthetic process and five low temperature carbon 
izmg plants of different types 

The Labour Party has alwajrs been a great 
behever m the value of research, and among the 
Committee’s recommendations is one for providmg 
a capital sum of £260,000 for development of the 
fuel research organization Further, smee it is 
considered that this organization cannot fulfil its 
task adequately for less than £250,000 per annum, 
the Report recommends that its mcome should be 
brought up to this level for a period of years 
These recommendations, although flattering m 
their imphoations, might well fail to yield the 
return anticipated Successful results m research 
are not to be bought by money alone, and there is 
a danger that over-ample fiin^ might be apphed* 
largely to work without imag ination It seems at 
least not unreasonable to suggest that, before so 
large a sum u assigned, its purpose should be 



No 3593 Sept 10 1938 


NATURE 


459 


detemined more precisely than can be gathered 
from the general expression original research 
into the utilization of coal 
Neither report places much reliance on the 
possibilities of natural oil bemg found m any 
quantity m Groat Bntam but recent reports 
suggest that the position may have changed 
slightly It should be pomted out that even 
deposits so limited as to be almost useless for 
providmg a contmuous peace time supply might 


still if held for times of emergency suffice to 
provide heavy requirements over a limited period 
Ihe present policy of oil importation does not 
favour rofinmg and crackmg in Great Bntam but 
such considerations might turn the balance and 
stimulate the erection of refining plants These 
in times of peace would be worked with imported 
riw matenals but if the necessity arose could be 
switched over to utilire the indigenous product 
C H Lander 


Development 
By Prof H 


and Evolution* 

H Swinnerton 


T hose whose memones carry them back to 
student days at the end of the mneteenth 
century will remember how simple and straight 
forward the relationship between development 
and evolution seemed to be The development 
of the mdividual we were taught repeated the 
history of the race The names of Von Baer and 
Haeckel were m some way mixed up with all this, 
but we were not very clear what their respective 
contributions were The difference between them 
13 now much more clearly appreciated and finds 
expression m a tendency towards the division of 
th^ers mto separate camps On one hand 
there are those who may be desonbed as the Imeal 
descendants of Von Baer who propounded the 
view that the young stages m the development 
of an animal are not like the adult stages of other 
animals lower down the scale but are like the 
young stages of those ammals On the other 
hand there are the corresponduig descendants of 
Haeckel who mamtamed that the adult stages of 
the ancestors are repeated durmg the development 
of the descendants but are crowded back mto the 
earUer stages of ontogeny therefore makmg the 
latter an abbreviated repetition of Phylogeny 
(V de Beer) This is frequently referred to as the 
Theory of Recapitulation 

Year by year students of fossils have discovered 
an mcreasmg body of facts which seem to them 
to fit m with and give support to Haeckel s theoiy 
of recapitulation Meanwhile students of living 
forms have as the result of new as well as old 
methods of mquiry accumulated much additional 
evidence which seems to give the ho to this pnn 
oiple Thus Qarstang whose survey of this field 
from the biological pomt of view has proved most 
helpful wrote m 1921 The idea that form changes 
m ontogeny were preceded by similar changes m 

* rrom (bepraldentUl wldnM to SmUoii C (Ocology) of U « BrtUdi 
AmooUUoq deUrnedstOMabridseoDAagiutas 


ailult ancestry is an illusion \ few years later 
(1929) he reiter vted the same opmion m a yet more 
forceful way saymg the theory of adult recapitu 
lation IS dead and need no longer limit and warp 
us m the study of Phylogeny 
It should bo observed here that the bone of 
contention is not represented by the word re 
capitulation but by the word adult 
The idea of recapitulation m the sense of sum 
mmg up IS also mherent m Von Baer s as well as 
m Haeckel s positions The fundamental difference 
between them and their philosophical descendants 
18 that for the former it is a recapitulation of 
juvenile, conditions for the latter it is a recapitu 
lation of aduU, conditions 
The mam pomt at issue therefore is whether 
or no adult recapitulation either specific or general 
does occur 

Any consideration of the relationship of develop 
ment to evolution must deal with the- subject 
from two aspects namely retrospective and 
prospective On one hand it must mquire 
whether the evolutionary changes of the past are 
reflected m development and if so to what extent 
On the other hand it must ilso mquno whether 
future evolutionary changes of sudden or of 
sequential character are foreshadowed m develop 
ment These two aspects are of course very 
closely mterwoven with one another m the 
developmental record and much confusion which 
has crept mto discussion m recent years is due to 
a wont of appreciatidn of their fundamental 
distmctness 

RffTHOSPBcnvB Aspect 

In one form or another the retrospective aspect 
of the problem of the relationship of development 
to evolution has attracted the attention of embry 
ologists even m the earliest stages m the growth 
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of their science This is exemplified by the 
principles enunciated by Von Baer and Haeckel 
even though the former dates back to the pre 
evolution age of biology 

The Evidence of Zaphrentis delanouei 

We may proceed to lay a stable foundation for 
our subsequent thinking by making a detailed 
analysis of a well established evolutionary series 
For this purpose no better example can be taken 
than that provided by the work of R G Camithers 
(1910) upon 7aphr>‘nlia delanouai 

This example has the groat mitial advantage 
that it nearly fulfils all the requirements of first 
class evidence In the first place it is based upon 
a large number of specimens which though they 
exhibit a wide range of forms make up a con 
tmuouB senes From these ( arruthers selected 
samples typical of various phases in the sequence 
and called them Z delanouei {s sir) Z paraUela 
Z conatneta Z disjuncta (early typical and 
advanced) respectively Between these types 
there occurred every gradation of form In 
the next place these specimens were collected 
from a succession of known horizons m the Lower 
Carboniferous rocks of Scotland Though some 
of these horizons were separated by relatively wide 
mtervals the range of variation exhibited by the 
specimens collected at different levels overlapped 
to such an extent that the contmuity in the 
sequence of forms from the bottom to the top was 
not broken Jurther the frequency of occurrence 
of each of the types was recorded and when 
plotted produced a curve which conformed to the 
normal unimodal frequency distribution curve 
When the curves for successive levels were com 
pared it was found that the mode shifted with the 
passage of time from Z delanouei {a air ) at the 
bottom to advanced forms of Z disjuncla at the 
top thus showmg that the stock was undergomg 
a corresponding evolutionary change during the 
period of its existence The evolutionary character 
of this sequence was further supported by the very 
close similarity of the developmental stages of the 
later to those of the earher types 

On exammmg the development of the mdi 
viduals representative of the stages m the phylogeny 
of the Z delanouei Z disjuncla gens it at once 
becomes obvious that the penultimate stage m 
the growth of Z paraUela bears a much closer 
resemblance to the adult of the ancestral species 
Z delanouei (s atr ) than it does to the adult of 
Z paraUela In like manner the penultimate stage 
m the development of Z conatneta repeats the 
sum total of the charaotenstics which distmguub 
the adult ancestor Z paraUela whilst the ante 
penultimate stage exhibits a similarly close 


resemblance to the ancestral adult Z delanouei 
{a air ) Here then is an example which fulfils 
almost if not quite perfectly the requirements 
of the test imposed by Garstang and proves 
beyond dispute that specific recapitulation of 
adult characters does in some circumstances 
actually take place 

Tummg now to the later stages m the evolution 
of this gens it may be observed that two tendencies 
only famtly indicated m the earlier stages now 
become more openly manifested One is the 
tendency towanls the establishment of radial 
symmetry This is expressed feebly m Z paraUela 
and more clearly m Z conatneta by the central 
narrowmg and peripheral widening of the fossula 
In those later stages which are referred to as 
Z disjuncla a second tendency is rapidly expressed 
in the shortening of the septa and their with 
drawal from the centre a tendency which m the 
earlier members of the gens had affected only the 
eardmal septum These tendencies are exhibited 
m progressive degrees of advancement not only 
in the late hfe of successive adult stages but they 
also pass back mto the penultimate and eventually 
into the antepenultimate developmental stages of 
the typical and later forms of Z dtajuncia Thus the 
pnnciple of specific recapitulation of adult characters 
holds good also for these two new tendencies 

In addition to bemg new these two tendencies 
are also out of accord with and may mvolve a 
complete reversal and suppression of earher ten 
doncies Thus the assumption of radial symmetry 
implies the disappearance of the tetrameral 
symmetry so charaotenstio of the typical Zapk 
rentia whilst the shortenmg of the septa is the 
reverse of the process of elongation by which each 
septum in early phases both of development and 
evolution attained the centre of the coral Thus 
it comes about that m the later members of the 
gens there is as it were a conflict between these 
earher and later discordant tendencies with the 
result that the antepenultimate stages exhibit 
a mixed combination of features made up of the 
long cardinal of Z delanouei (a atr ) the elongated 
septa of Z conatneta and the radial arrangement 
of Z diajuncla In these stages therefore there 
18 merely a recapitulation of some of the mdividual 
features but not a recapitulation of the com 
bmation of features of the adult of any preoedmg 
generation It becomes advisable therefore to 
distinguish between complete recapitulation of the 
whole or part of the adult combination and the 
limited recapntvlaiwn of only isolated adult features 

Re exammation of Mr Camithers a material 
however reveals the fact that m the development 
of the typical Z diajuncta a much earher stage 
showed only six septa but these were arranged m 
an almost perfectly radial maimer Though the 
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corresponding stage m the other members of this 
gens was not forthcoming m the material dis 
cussed above it has been recogmred by other 
workers m the earhest stages of development not 
only of other species of ZaphretUM but also m 
other palaeozoic genera namely LophophyUum 
Cyaihaxonta DtbunophyUum Cyclophyllum Strep 
tdasma Syrtngaxon Duerden sums up his investiga 
tions by saying 1 he rugose corals and the zointhid 
actmians have both a primary hexamensm 

The embryo m this case appears therefore to 
retain features characteristic only of the embryonic 
stages m the development of other members of 
the phylum for as yet no adult coral of earlier 
date is known to possess them The examination 
of this very young stage m the development of 
Z dxa^juncUt therefore furnishes confirmation of 
Von Baer s prmciple 

No doubt m the development of Zaphrentis 
there were as m other Ccelentera yet earlier stages 
starting with the fertilized egg and passmg on to 
a free swimming larva which of necessity are 
beyond the ken of the palaeontologist Keepmg 
these m mmd as well as those discussed above we 
may distinguish m the life history of this as 
mdeed of other organisms two mam phases m 
development the embryonic and the neamc 
respectively The former covers a senes of changes 
leading up from a smgle coll to a condition which 
has httle or no resemblance tO the adult but 
which nevertheless provides the basis out of 
which the adult may be produced The latter 
covers that series of changes m the course of which 
the features which characterize the adult gradually 
emerge and ultimately attam full expression 

In the embryonic phase the combmation of 
characters seems to have attamed a state of 
stability that furnishes a plan of structure which 
18 common to widely separated members of the 
class It must be regarded as the culmmation 
of a long process of evolution of embryos m which 
many factors which concerned adult life have 
played no part but m which factors foundational 
to adult development have been preserved 

In the neanio phase the organism exhibits a 
combmation of less stable characters superposed 
upon the stable embryonic foundation These 
undergo with comparative rapidity a course of 
evolution the stages of which are very completely 
recapitulated during development The fact 
must be emphasized that m so far as speciho and 
complete adult recapitulation takes place it seems 
m the example before us to be limited to the 

^ neamc phase 

* In the controversy briefly referred to at the 
outset biologists m discussing the problems 
before us, have based their arguments almost 
entirely upon embryomc larval or foetal matensl 


Palseontologists on the other hand have rarely 
had such material at their disposal for such early 
developmental stages are either not capable of 
preservation in the fossil state or they are such 
mmute an 1 delicate objects as the prodissoconchs 
of lamcllibranchs the protoconchs of gastropods 
and cephalopoils the protaspids of tnlobites which 
are easily destroyed The palaeontologist a evi 
dence therefore is usually drawn from neamc 
stages which it may be noted make up the major 
portion of the mdividual life history and are more 
abundantly preserved m the fossil stage Inas 
much therefore as these two classes of workers 
are on the whole dealing with different portions of 
that life history their observations and the con 
elusions they draw are not contradictory but 
supplementary As far as our study of Zaphrentia 
takes UR we may say that the embryonic stages of 
development recapitulate the changes exhibited 
by corresponding stages of other forms belongmg 
to the same general stock and that the neanio 
stages recapitulate the adult condition exhibited 
by the preceding members of the gens to which 
the species belongs iurther within the neamc 
stages the principle of acceleration or taohygenesis 
IS perfectly exemplified but its action so far as 
the adult combmation of features is concerned 
does not penetrate back mto the transitional and 
embryonic stages In thest latter the rate of 
acceleration does not remam the same for all 
features and consequently the adult combmation 
undergoes disruption 

In the series Z delanouet ( » str) Z conslrtcta 
the development of the later members runs 
parallel to but overlaps beyond 1 hat of the earher 
But with Z dtsjuncta new tendencies enter and 
though tho earlier typical and later memliers of 
this species exhibit m their development a like 
parallelism and overlapping the direction thev 
follow diverges from that of tho former members of 
the gens By acceleration these new tendencies 
ultimately cut out tho older combmation almost 
completely from the developmental record of the 
advanced members of Z dtsjuncta Here then is 
a very clear case of skippmg of stages or hpo 
palmgenesis of the kmd referred to by Trueman 
as a straightemng of ontogeny as opposed to 
mere shortening of ontogeny which results from 
taohygenesis It should be noted that m this case 
the straightening is rendered necessary by the 
fact that divergent changes had previously set m 

(Other examples of the same type of evidence 
proving the frequent occurrence of adult reoapitu 
lation were quoted from vanous phyla Evidence 
of a different type was also taken from tho develop 
ment of colonial organisms and from the phenomena 
described by Jackson as localized stages m 
development ) 
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Prospectivb Aspect 

Tummg now to the prospective aspect of our 
problem we must inquire mto the ways m which 
evolutionary changes may be foreshadowed dunng 
development Though Haeckel s main emphasis 
was upon recapitulation he realized that certain 
factors were at work which tended to vitiate the 
developmental record Among these was the 
appearance m larvce and embryos of features 
which were adaptations to the conditions under 
which these immature organisms lived He 
crystallized his observations by introducing the 
term coenogenesis for this phenomenon and by 
distinguishmg a coenogenetic stage m develop 
ment which he regarded as havmg no 
recapitulatory and therefore no phylogenetic 
significance 

Some coenogenetic characters and the evolu 
tionary changes they undergo are confined wholly 
to early development and apparently exert no 
appreciable direct influence upon the later stages 
This pomt was mdeed stress^ by Garstang for 
(ertam adaptations to motile life exhibited by 
larvae Of these ho says the modification of the 
larva m this wev need not affect the organization 
of the adult 

Fossil examples are perhaps lees easily demon 
stratod One clear case however may be quoted 
from among the ammonoids m which the proto 
conth underwent evolutionary changes which 
do not appear to have influenced the later 
developmental and evolutionary course m any 
way 

Some coenogenetic characters may possibly 
have exerted a radical influence upon subsequent 
growth and evolutun though they themselves 
have undergone no change smee their first appear 
anoe An outstanding example of this has been 
claimed by Garstang (1928) from among the 
gastropods In some of these whilst the organism 
IS still embryomc the visceral hump with its shell 
rotates rapidly in relation to the rest of the body 
through nearly 180° m only a few hours but 
the twisted condition remains throughout hfe 
and exerts a marked influence upon the adult 
anatomy 

Consideration of some well known facts among 
fossils bnngs to light other possible examples of 
the coenogenetic ongm of new characters which 
have influenced subsequent history Thus m the 
oysters and m forms derived from them the pro 
oess of cementation of the shell to other objects is 
confined to early life It must m all jvobability 
have originated at about the close of the embry 
omo phase and remamed with varying degrees of 
persistence mto earlv stages of the neanio phase 


but rarely if ever mto later life Here as with the 
torsion of the visceral hump of the gastropod the 
change was coenogenetic but it has brought m its 
tram or opened the way for series of other changes 
such as the marked variability of form m the 
oysters and various degrees of coiling m Qryphaea 
and Exogyra 

Recently Sohmdewolf m Germany and Spath m 
England have done good service by emphasizmg 
the existence of palaeontological evidence for 
characters appearing coenogenetioally and extend 
mg m subsequent generations through later 
stages mto the adult In 1926 Sohmdewolf pro 
posed the term proterogenesis for this pnnciple 
of ontogenetic anticipation In 1933 he wrote a 
fuller account of the pnnciple and furnished a 
number of examples of his own as well as from 
other wnters 

The simplest clearest and at the same time the 
most fully authenticated example which Schmde 
wolf describes is yielded by fossds from the 
Ordovician rooks of the Scandmavian Baltic 
bolongmg to the nautiloid family of the Lituitidce 
The central genus Lttuites is characterized by the 
fact that while the major portion of the shell is 
straight the early formed portion is coiled On 
the basis of the pnnciple of recapitulation it has 
usually been assumed that Lttuites was the retro 
gressive descendant of a completely coiled ancestor 
Sohindewolf however describes a senes of 
forms which commences m the Vagmaten Kalk 
with the genus Rhynchorthoceras m which the shell 
18 wholly straight or only slightly curved This is 
followed m the Platyurus Kalk by a vanety of 
forms mcludmg Lttuites itself which exhibit 
vanous degrees of ooilmg The senes ends in the 
Chiron Kalk m Cycldituites m which the shell is 
almost completely coiled 

There is no need to desonbe specific examples 
of the appearance of new characters towards the 
end of life (deuterogenesis) m detail smoe every 
case of recapitulation looked at prospectively 
provides all that is required 

There is a possible third mode of appearance of 
new obaraoters namely mutation m the de 
Vnesian sense Gertam fossil evidence suggests 
the simultaneous appearance of a vanety of forms 
In this case however the forms may be capable 
of arrangement m a oontmuous evolutionary 
sense with the passage of time successive mem 
hers of the senes may be eliminated and thus 
a false impression of progressive evolution is 
produced Though for the sake of oleamess m 
thinking the various developmental prooessea 
have been considered separately Evidence is 
forthcoming that two or more of these prooesses 
may proceed simultaneoasly m one and the same 
organism 
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Metallic Compounds of Protein 

By Prof Fritz Lieben, Vienna 


T he experiments of which an account is given 
below were all made in co operation with Dr 
Hans Tesserer in the Institute for Medical them 
istry University of Vienna The work has been 
bas^ upon the study of the biuret reaction of 
protems which has been known smce 1833 thus 
all the experiments have been earned out m an 
alkaline, medium and it is to the Utter alone that 
our results apply 

If a 2U per cent solution of copper sulphate is 
added to a casein solution m 3 per cent sodium 
hydroxide and the precipitate of copper hydroxide 
thus formed is filtered off a solution of the well 
known violet colour results the mtensity of colour 
bemg proportional to the concentration of protein 
and thus obeying the Beer Lambert law It has 
further been found that the mtensity of colour of 
the protem solution used is completely mdependent 
of the nature of the protem provided that the con 
centration of the protem solution is always the 
same hence the mtensity does not depend on 
the kind of ammo acids of which the protoms are 
built up Ihe amount of copper contamed m the 
samples calculated for an equal quantity of protein 
IS the same throughout 

The mtensity of colour is also unaffected by 
the dismtegration of the protem to peptone during 
the digestion of fibrm by pepsin durmg this pro 
cess the mtensity of the colour produced m the 
biuret reaction remams completely unchanged after 
five or SIX days 

It 18 of further mterest that the violet tmt of 
the biuret reaction is not a single colour but con 
sists of two components one red and one blue The 
extmction coefiScients observed with the aid of 
the Pulfrioh btufenphotometer and plotted as a 
graph against the number of drops of copper 
sulphate solution added do not result m parallel 
straight Imes for the red and the blue colour but 
m straight lines meetmg at an angle The red 
component like the full colour is of equal mtensity 
for different protems m solutions of equal con 
centration The mutual mdependence of the 
colour components is also shown by the fact that 
when a violet colour test u diluted with the 
protem solution used the colour is shifted towards 
red the copper atoms obviously taking the place 
m the protein chains necessary for the formation 
of the red component the violet coloration on 
the ocntraiy remains completely unchanged when 
the sohitioDs are diluted with 3 per cent sodium 


hydroxi le In no case is the variation of the 
colo ir above mentioned due to different valence 
of the red and blue copper When acidified 
both coloum completely disappear but can be pro 
luced again by renewed alkalization if ammonia 
IS U80<1 for this purpose instead of sodium hydroxide 
the well known deep blue complex colour is 
pro luced which can be used for the colon 
metric determmation of the bo md copper By 
gradual addition of copper sulphite the red com 
ponent alone is obtamed the blue not appearmg 
until a given n imber of drops of the reagent is 
reached 

The Italian chemist Hugo Schiff who was one 
of the first to stuly the biuret reaction (also for 
protems) states that nickel as well as copper with 
protem m an alkalme medium shows a character 
istio golden yellow tint It was therefore of mterest 
to mvostigatc first the rnclel and afterwards the 
cobalt compounds of proteins The colour of the 
latter samples is red iish brown Here the quantita 
tive relaiions m comparison to those of the copper 
samples ire notew rthy 

According to our experiments 0 5 gm of casein 
combmes with56 7mgm copper thofullvioletcolour 
consistmg of both the red and blue components 
correspondmgly 26 1 mgm nickel and 17 4 mgm 
cobalt respectively are bound under analogous 
experimental conditions Taking the atomic 
weights of these three metals mto consi loration 
it may be seen that two atoms of copper correspond 
to one atom of mckel and three atoms of copper 
to one atom of cobalt These simple proportions 
are easily demonstrated by luldmg two of the 
above mentioned metals one after the other to the 
same protem test solution In this case the order 
m which the addition is made is of importance 
when mckel or cobalt is added to a copper 
sample one atom of the added nickel displaces two 
atoms of copper and oni atom of cobalt three 
of them so that it becomes evident that mckel 
requires tvince and cobalt three times the space 
taken by copper If however the test solution 
contains nickel or cobalt from the first and 
copper 18 then added no displacement at all ttdees 
place copper occupying the places still left free 
by mckel or cobalt that is one atom of copper 
18 added to every atom of nickel and two atoms 
of copper to each atom of cobalt finally as 
many places are occupied m the protem chains 
as m the tests with copper alone 
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Conditions become more complicated when the 
investigation is extended to the atlver proietn 
conifounds m alkaline medium , for here there is 
a tendency to keep larger quantities of the metal — 
evidently m a colloidal form — m solution Investi- 
gations appropriately applied, however, make it 
possible to reduce the quantity of silver present 
in the solution after filtration of the silver oxide 
to about 100 mgm per 0 6 gm casein, while the 
quantity of silver equivalent to 66 7 mgm copper 
amounts to 97 mgm So we have here one atom 
of silver for each atom of copper m the protein 
solution 

With gM the conditions are strikingly simdar 
to those with cobalt The quantity boimd by 
0 5 gm casein amounts to 58 6 mgm gold , this 
means, takmg the atomic weights mto considers 
tion, that three atoms of copper correspond to one 
atom of gold If copper is afterwards added to a 
sample with gold, the gold (as was the case with 
mokel and cobalt) becomes concentrated mto a 
smaller space, but is not displaced and two atoms 
of copper are added agam to each atom of gold 
Yet other similarities between gold and cobalt are 
that the test solutions m both cases must stand 
for several days to give the above mentioned 
constant values, and furthermore that both these 
metal solutions arc resistant to addition of acid 
thus differmg from copper (see above) and mokel 
solutions, which are thereby caused to dismtegrate 
at once 

Different from the group copper, silver, gold, 
nickel and cobalt, all of which produce protein 
compounds m an alkalme medium, is another and 
larger group the members of which give no protem 


compounds under our expenmtntai conditions 
To this group belong, among other metals, iron, 
manganese, zmo, mercury, etc We shall, however, 
not Imger over this group 
A few words may be added on the point of 
linkage of metals belonging to the first group 
Most probably this occurs at the nitrogen atoms 
of the peptide linkages This supposition is based, 
among other reasons, upon the results of methyla 
tion , for the number of methyl groups combmed 
with nitrogen is reduced by the presence of the 
metal in copper nickel and cobalt protem solu- 
tions, m each case by about one third 

New experiments by Dr Jesserer show that the 
precipitation of protems with copper, etc , m 
neutral or acid medium takes place m the same 
way and that as much fresh copper is bound if the 
alkalme metal compound described above has 
already been produced, as m cases of native protem 
solutions The copper, etc , added m acid medium 
must therefore be located at a different place from 
the metal m alkaline conditions, and as, very prob 
ably, only the carboxyl groups can be regarded as 
the place of location for the copper m the former 
conditions, the only place left for the metal in the 
latter conditions is the imtno and amino groups 
A number of questions, significant both chem 
ically and therapeutically, which have only been 
hmted at here, arise from the investigation of 
metallic protem compounds, which can easily be 
obtamed m a dried state and are soluble in water 
The investigations, which I still hope to carry on, 
must be continued m diverse directions , among 
others, the catalytic powers of these substances 
must be examm^ 


The Prosobranchs of Lake Tanganyika 

By Prof. C. M. Yonge 


W HEN Sir Richard Burton discovered Lake 
Tanganyika in 1858 his compamon, Speke 
collected a number of shells from the shores 
These proved to be Prosobranchs of types hitherto 
unknown m fresh water Later mvestigations, 
notably those of the three Tanganyika expeditions, 
the first two under the leadership of J E S 
Moore* and the third under that of W A Cun- 
nington*, revealed m fuller detail the remarkable 
nature of the fauna with its great number of 
endemic species of fish, Crustacea, sponges and, 
above all, prosobranch Gastropoda Cunnington 
lists 84 species of Gastropoda of which 76 are 
endemic The majority, 72 species, are Froso- 


branchia and of these 68 are endemic Moreover 
68 species have a heavy, frequently ornamented, 
shell, m appearance much more like manne than 
freshwater species Moore, elaboratmg a suggestion 
made originally by Gunther’, regarded these, and 
the other endemic species, as a relict fauna, the 
descendants of a diverse collection of manne 
species which hved m this region when Tanganyika 
was, as he mamtamed, an arm of the Indian Ocean 
He desenbed them as “hidolimnio” speciee 
In his book, “The Tanganyika Problem”, Moore* 
claimed m support of his theory that the shells of 
these Prosobranchs were more closely allied to 
certain Jurassic fossils than to any modem species 
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Opposition was at once forthcoming from Smith* 
who showed that the resemblanoe to the Jurassic 
fossils was no more than superficial and from 
Pelseneer* who maintained that the majority of 
the halolimnic species could be mcluded under 
the purely freshwater family Melaniidse (subfamily 
ParamelanunsQ acoordmg to Thiele) Hudleston* 
a geologist specializing m Jurassic Mollusca was 
equally cntical of Moore s conclusions 

Cunnmgton who preferred Bourgmgnat s non 
committal term thalassoid for these species 
considered that they evolved durmg a period of 
isolation It 18 known that other deep isolated 
lakes notably Baikal possess many endemic 
species Fuchs’ has recently suggested that pro 
longed andity durmg the mid Pleistocene might 
by evaporation have caused a great mcrease m 
the saluuty of the waters of Tanganyika and that 
this led to the appearance of the thalassoid species 

The controversy which once raged over Moore s 
theones has long ago died down but it has unfor 
tunately been succeeded by a complete neglect of 
the really significant side of his work his descrip 
tions • and those of his pupil Miss Digby • of 
the anatomy of many of these thalassoid Proso 
branchia From some original melaniid stock 
there have evolved a senes of Prosobranchs 
adapted apparently for life m widely diifermg 
habitats withm Tanganyika Some such as 
Tiphobui horei BcUhanalta howest and Bylhoceras 
\ndtacena occur m deep water of more than a 
hundred fathoms and therefore presumably on 
a mud bottom others such as Tanganytcta 
rufofilosa and Nam>psta naasa on rocks m the 
region where the surf breaks Spekxa and Tan 
ganyKia are naticoid m appearance Chytra and 
Lmnotrochua are trochoid Paramelanta and Naa 
aopata less specialized m form and somewhat 
resembling Naaaa 

They must all of them be herbivorous This 
can now be deduced from the umversal presence 
withm them of a crystallme style lodged m a 
style sac which Moore desenbed as an anterior 
chamber of the stomach Moore was struck by 
this common feature m their anatomy but re 
garded it as a prumtive molluscan character and 
so as further evidence m support of his theory 
But it IS now known that the crystallme style is 
a specialized structure occurring only m herbi 
vorous Mollusca — namely m Lamellibranchia and 
m those herbivorous Gastropoda which feed by 
ciliary mechanisms or by the sk>w but almost 
contmuous action of a radula ‘ It occurs m all 
the diverse members of the Melamid® It is a 
hoteworthy fact that although marme Gastropoda 
are most varied m feeding habit freshwater 
species are all herbivorous whether they possess 
styles as do the majority of freshwater Proso 


branchia or not The most probable reason for 
the absence of carmvorous species is the specialized 
nature of the food m the majonty of manne 
carnivores (this may oertamly account for the 
absence of Opisthobranchs all of which herbivores 
as well as carnivores are highly specialized feeders) 
while scavenging species such as Bvtcxnum 
undatum possibly failed to penetrate estuarme 
waters owing to the paucity there of dead animal 
material Moreover carnivorous Gastropoda m 
general are more specialized and so probably less 
adaptable 

The freshwater Prosobranchs which have estab 
lished themselves m freshwaters feed on algse or 
decaymg vegetation ’ Typically they occur among 
vegetation m shallow water as they do in the other 
African lakes such as Nyassn In Tanganyika 
it would appear that past conditions maile possible 
considerable evolutionary change while the wide 
expanse and great depth of the lake nearly eight 
hundred fathoms provideil a great variety of 
possible habitats But as revealed by the universal 
occurrence of a style the animals remamed 
herbivorous It is therefore in the form of the 
radula that some indication may be obtamed as 
to the mode of feeding The wide range m function 
of this organ — which m different species may 
serve for raspmg scumg small particles or act 
purely as conveyor belt — has recently been 
emphasized by Pcile * In Naaaopeia Spekta and 
lanyanytcia it is composed of short stout teeth 
not unlike those of Lxtionna and probably rasps 
algffl off the rocks while m Ttphcbui and Baihanalta 
it resembles more closely that of Aporrhaia with 
long margmal teeth concerned probably with 
pickmg up detritus of vegetable origm on a mud 
bottom as I have shown for AporrJuiia ‘ Moore 
speaks of the resemblance of the radula of Chytra 
to that of Capulua and this is now known to act 
merely as a conveyor mto the oesophagus of mucus 
laden masses collected by the enlarged ctenid 
lum * ‘ In certam species the great size of the 
gill mdicates the possibihty of ciliary feedmg 
mechanisms which have certainly appeared inde 
pendently of one another in a number of marme 
genera'* 

Thus from the considerat on solely of anatomical 
detail it can be predicted that the Prosobranchia 
m Tanganyika are adapted for collectmg vegetable 
matter in various forms hvmg and dead and at 
various depths and on different bottoms A study 
of the livmg animals m relation to these habitats 
would oertamly amplify this greatly Moore also 
mdicates differences m the form of the osphradium 
which there is reason for regardmg as an organ 
for estimating the amount of sediment that enters 
the mantle cavity'* Those differences m form may 
therefore be capable of correlation with the amount 
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of sediment m the particular environment Finally, 
he showed that a number of species, T*phobta 
horei, Tanganytcui rufoJUosa and Naasopata naaaa 
are viviparous, the yoimg being retamed m a brood 
pouch The first of these lives m deep water, and 
vivipanty may therefore be regarded as one of 
the adaptations which have made possible this 
unusual penetration mto deep water by fresh 
water Prosobranchia but reasons for its occurrence 
m the other two, which are shore hvmg species 
rcmam to be discovered 
Viewed along these Imes the Tanganyika 
problem assumes a different but no less fascinating 
form from that ongmally propounded by Moore 
Instead of regardmg the endemic Prosobranchia 
as the descendants of a Jurassic marine fauna of 
diverse elements, we must consider them as spnng 
mg m the mam from a common origm and gradu 
ally becommg adapted for life m the variety of 
habitats which are present in the wide and deep 
waters of Lake Tanganyika As a result of adaptive 
processes, different species have assumed the shell 
form of many different types of marine species, 


while retaining m all cases the ongmal specializa- 
tion for a herbivorous diet as mdioated by the 
presence of a crystalhne style A full examination 
of these animals m their native surroundmgs, 
besides providing a fascinating study of adaptive 
radiation, might be expected to throw much light 
on the reasons for these convergences and so 
possibly, by inference, on the factors influencmg 
the form of many marmo species 

‘ Uoote The Ttnganyikk Problem London (1903) 

• Ciumlngton I roe Zoul Soe Land 607 (1920) 

• OUnther QuaH J Mxero Sa 86 271 (1894) 

< Smith Proe Uahe Soe 6 7 (1904) 

‘ Peliieneet Itpt Bnt Attoe 602 (1906) 

• Hudletton Oed Mot 1 887 (1904) 

’ Bourgulgnit Ann Sei Nat Zool (1) 10 1 (1890) 

• FucIm J Linn Soe Lend Zool 40 93 (1936) 

• Moore 0iwr< J Micro Set , 41 160 181 (1898) 40 156 187 

(1899) Proe Zool Soe Land (2) 461 (1901) 

• nisby J Linn Soe Land Zool OS 434 (1902) 

'* a Barrier Reef Sxjied Bnt Mat i\ttt Biel) 

•• Boycott J Amm Ecol 6 116 (1936) 
u Polle J Conehol SO 292 (1937) 

• Yonse J Mar Bud Attoe 01 687 (1937) 

• Y ngi J Mar Bud Attoe 00 463 (1938) 

• Halbert «nd Yunse NlTDIl 189 840 (1937) 


Obituary Notices 


Mr G N Huntly 

G eorge NEVILL huntly, whose death at the 
age of seventy one years occurred on August 2, 
was educated at the Royal College of Science, where he 
took the assooiateship m chemistry and also obtained 
the London B Sc degree His earliest work was of 
a purely sciontiiio character and dealt with the salts 
obtained by the action of nitric oxide on sulphites , 
a publication by Hantzsch anticipated his results, 
much to his disappomtment 
Huntly was for three and a half years demon 
strator and assistant to Prof R V Tuson at the 
Royal Votermary College Camden Town, and then 
demonstrator m chemistry m the State Medicme 
Laboratories at King s College Is:)ndon Afterwards 
he practised os a consultant, devoting himself 
especially to fuel work This led to a jomt paper 
with J H CoBte (J hoc Chem Ind , 32, 62 , 1913) 
on the estimation of water in commercial products 
Direct, gasometno and indirect methods, nine m all, 
were compared and special attention was paid to the 
mdirect ones depienduig on loss of weight on drying 
In the case of coals it was found that the results 
were invariably higher when the coal was dried at a 
low pressure over sulphuric acid than when dried in 
the water oven , the importance of making such a 
direct comparison is evident Up to the date of his 
death, Huntly was serving on ooromittees of the 
British Standards Institution (Fuel Testing) He also 
held several appointments as gas exammer under the 
Qas Undertelwgs Act. 


With his extensive knowledge and experience, 
Himtly was a useful man m discussions, and he 
served on the Council of the Society of Public Analysts 
and Other Analytical Chemists, of which ho was a 
vice president m 1919-20 He acted as an exammer 
to the Institute of Chemistry for two periods of 
several years, and served for two periods on the 
council of the Institute For very many years ho 
contributed the weekly summary of the Comptea 
rendua of the Pans Academy of Sciences to Natobe 
To render mto clear English even the titles of papers 
communicated to the Academy over the whole range 
of the physical and biological sciences is a very 
di£9oiiIt task, yet Huntly accomplished it with 
remarkable success 

Huntly married Hilda Waco m 1904, who survives 
him with a son and three daughters His friends 
deplore the loss of a man whose wide mterests always 
made him a good companion 


Miss Agnes T Neilson 

The untimely death of Miss A T Neilson on July 9 
at the age of fifty eight years has deprived the 
Geological Department of the Umversity of Glasgow 
of a brilliant and beloved teacher of twenty eight 
years’ servioe Miss Neilson was educated at the 
Glasgow High School for Girls, Royal Technical 
College, West of ScotUmd Agricultural College, and 
the University of Glasgow She joined the staff of 
the Geological Deportment of the Umversity in 1910, 
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having previously worked in an unofficial rapacity 
as curator in the Hunterian Museum She retained 
her interest m the last named institution until the 
end, eind made many valuable additions to its 
mineral collections Miss Neilson speoializod in the 
teaching of crystallography and mineralogy , and, 
m addition, was the chief organizer of the practical 
work of the Geological Department The latter uas 
a difficult and trying task, especially duruig the 
period, round about 1930, m which the numbers of 
the Part 1 class rose to more than four hundred , 
but Miss Neilson discharged it in the most efficient 
and tactful manner and, in its performance, became 
guide, philosopher and friend to suoeessivo genera 
tions of students 

Miss Neilson contributed a petrological chapter to 
the late Prof J W Gregory’s “Geology and Rift 
Valleys of East Africa” (1921), and papers on the 
Igneous rocks of Kenya and Somaliland to mono 
graphs of the Geological Depiartmont of the Himtenan 
Museum Her last piece of research work, m collabora 
tion with the present writer, was on the remarkable 
igneous rocks of Mount Jombo, Kenya 


Miss Neilson had an mtelleotual range far beyond 
the ordutary She was widely read, especially in 
philosophy and psychology, and could be reganled 
as an authority on psycho analysis She had a 
wonderful gift of condensing whole systems of 
philosophy mto a few stanzas of concise and Witty 
verse Her untoward loss is deeply felt by her 
colleagues in the Geological Department of the 
University of Glasgow, and by past and present 
students who enjoyed and appreciated her versatile 
ministrations Q W T 


Wk regret to announce the following deaths 
Mr A Hutchinson, president m 1937 38 of the 
Iron and Steel Institute on August 20 

Prol N Pan avauo, professor of inorganic chemistry 
in the University of Rome, stcretary of the clues of 
Physsal, Mathematical and Natural Sciences of the 
Royal Academy cf the Lincei, and one of the seventy 
academicians of the Pontifical \(a<lnny of Sciences, 
on August 10 


News and Views 


Centenary of Arthur Auwers, For.Mem.R.S. 

On September 12 occurs the centenary of the birth 
of the distinguished German astronomer Georg 
Friednch Julius Arthur Auwers, whose work led to 
the founding of the Bradley Medal of the Berlui 
Academy of Sciences twid to whom British os 
tronomers, to maik the fiftieth anniversary of bis 
doctor’s degree, presented a copy of Richardson’s 
portrait of Bradley in the possession of the Royal 
Society This association of the name of Auwers 
with Bradley sprang from his life’s work on the 
observation of stars and the formation of star 
catalogues Bom at Gottingen, he passed through 
the University there and at twenty one years of age 
he became an assistant at KOnigsberg Observatory 
Three years later he was given a similar appomtmont 
at Gotha, and there made important observations on 
Procyon and Sinus Two years after the founding m 
1866 of the Astronomisohe Gesellsohaft, Argolander 
proposed the formation of a catalogue of all stare to 
the nmth magnitude from —2” to +81° Deo The 
catalogue was entrusted to Auwers, who had then 
become a member of the Berlm Academy of Sciences, 
of which he was afterwards secretary and president 
His great work was his "New Reduction of Bradley’s 
Observations 1760-62”, which occupied him from 
1866 until 1876 He was besides ooncemed in the 
organization of the German Transit of Venus expedi- 
tions of 1874 and 1882 and drew up the reports of 
them He participated in Gill’s determination of the 
solar parallax from the mmor planets Victoria, Ins 
and Sai^o, and m 1889 visited the Cape Obeerva 
tory Auwers was the recipient of many honours, 
mohiding the Gold Medal of the Royal Astronomical 


Society, and ho was made a foreign member of tlie 
Royal Society He died on January 24, 1916, the 
first anniversary of the death of his constant friend 
Sir David Gill 

Natives of Northern Rhodesia 
In further reference to the native question m 
Northern Rhcxlosia discussed m aiiothor column of 
this issue of Nattob (see p 449) attention may be 
directed to a statement of the problem, which 
appears in Man of August, by Mr W Godfrey 
Wilson, director of the recently founded Rhodes 
Livingstone Institute of C!entral African Studies 
The mam function of the Institute is research into 
problems of culture < ontact Mr Wilson points out 
that, of the able bodied mule population of the 
Territory, 44 per cent are always at any one time in 
European employment, while m the three ‘ denuded" 
provinces (out of tho total of five provinces) this 
figure rises to 60 per cent, mostly employed outside 
the provincial boundaries The remoter districts 
“possess no agricultural product which can support 
the expense of 400 miloe of road transport”, and 
there IS no alternative as a source of money to the 
sale of labour power There are thus, it is stated, 
three mtorrelated problems to be studied (1) What 
18 happening in the new African society that consists 
of permanent and semi permanent residents m urban 
and mdustnal areas ? (2) What is happening among 
the group of men that alternate regularly between 
the urban and rural areas 7 (3) What is happening 
to African society m the rural, and eepeoially the 
“denuded areas” T Mr. Wilson notes that the 
Government is seeking continuously to develop 



NATURE 


Sept 10, 1938, vol 142 


economic crops and products in the denuded areas 
which will provide an alternative to this high per 
centago of absentees from home, but hitherto without 
success Pondmg the expert investigation of the 
Institute anj suggestion as to a possible solution 
may seem premature but it is evident that the 
situation IS one of urgenej 

Metallurgy and Prehistory 

One of the more useful, if loss obtrusive funotions 
of the British Association bos been the assistance 
given by modest subsidies in mitiatmg Imes of 
rescarth, which could offer little to attract support 
from the sources commonly available Not infre 
quently tht nsult has bcin out of proportion to this 
modest beguming What would appear likely to 
become an instance in point is the resi arch oomnutteo 
on Sumerian eop|X3r from which a report was 
presented at the Cambridge meeting This committee 
was first appointed some years ago for the purpose 
of mvestigating by comparative analysis thi proven 
ance of the copper in objects foimd by arclueological 
excavation on humerian sites — a question of no little 
moment m determining the cultural contacts of the 
early peoples of Mesopotamia Since then samples 
of early copper and bron«5 from a large number of 
sites have examined, and a quantity of valuable 
data has been oolketed m the investigations which 
have been carried out under the direction of Dr 
f H Desch who has acted as secretary of the com 
mittce smee its moeption Archaeologists now 
recognize the advemtage of the facilities for such an 
examination of thoir material by a committee which 
has at its disposal a technique developed by experience 
and a staff now familiar with the analysis of such 
metals and with the characteristics of ores from 
various regions mmed m antiquity In the period 
under review in the current report, for example, it 
IS stated tliat analyses were made of prehistoric 
copper from Anatolia and India, of slags from Persia, 
of bronzes from central Asia and Brittany, of bronze 
and copper objects from Troy ix, and of eleotrum 
from Tell Ajjul m Falestme, while Sir Robert Mond s 
excavations m Guernsey have lod to the microscopic 
investigation of early iron, and much information 
has, m consequence, been collected about the structure 
of bloomery iron This work has been carried out 
at the National Physical Laboratory , but the 
readmess of arohseologists to seek the assistance of 
the committee has led to the suggestion that it should 
bo placed upon a more permanent basis and given a 
more general title 

Meare Lake Village, Somerset 

WOBK has been resumed at the Meare Lake 
Village, Somorsot, for the season of 1938 under the 
direction of Dr Arthur Bulleid and Mr H St 
George Gray, and will oontmue until September 17 
Operations this year are being concentrated on the 
middle area of the eastern half of the village, and at 
the moment, it is reported m The Ttmea of September 
2, the dwelling known as No xxiv is under examina 
tion In the southern section of this dwelling three 
floors can be se^ Two hearths have been uncovered. 


while near by there is a third, which belongs to the 
lowest floor A number of lias stonm have been 
foimd lying about this hearth One of those is m an 
upright jiosition It is conjectured that it may have 
been the back of a seat set around the Are On the 
east side of this hearth parallel timbers of oak he on 
the surface of the peat The small finds indicate 
that the inhabitants of the dwelling followed the 
oooiipation of weavers Sawn and out lengths of red 
deer antler and several pieces of iron are moluded 
among the finds, as well as the run of a bowl m 
bronze Personal ornaments are represented by a 
spiral finger ring of bronze and an amber bead 
inlaid with a spiral ornament m fused white material 
Funds for the contmuation of tho excavations are 
urgently needed It is much to be desireil that the 
investigation of this important Iron Age site should 
be m no way hampered or delayed by lack of funds 
for tho results of mvestigations of the western half 
of the village have been prepared for publication 
and will be issued shortly Their value will be 
impaired if investigation of tho village as a whole 
falls short of completeness Subscriptions may 
be sent to Mr H St George Gray, The Castle 
Taunton 

Hittites m Syria 

but Leonabd Woolley s investigations at Atchana 
in tho Amk Plsm of Syria near Antioch have con 
tinued to extend tho evidence of Hittite occupation 
There is now a strong presumption that it may bo 
assigned to so early a period as the first centuries of 
the second millennium B c An unanticipated dis 
oovery of a palace extension to the north has lod to 
the uncoieruig not only of an earlier palace stmeture 
of a different orientation, dated tentatively at 1600 
B 0 , but also of two preceding city walls, and beneath 
those of the well preserved remains of an acropolis 
gateway of the eighteenth, or even the nuiotoenth, 
century b c According to a description of this work 
m Sir Leonards report {The Times, Sept 3) it is 
an imposing structure, roughly seventy five feet 
square, and consisting of twin towers jomed by a 
bridge roohng the entrance passage This passage 
has a system of three doorways The gateway is 
built of mud brick reinforced by timbers with 
massive limestone faced piers for door jambs It is 
the prototype of the gates of later Hittite cities, such 
as Carchemish and Boghaz Keui Assuming that 
confirmatory evidence of origin is forthoommg, it is 
the oldest example of Hittite architecture yet known 
Tho conclusion as to its age and the relation of the 
Buooession of remains on the north side are corro 
boratod by evidence from the south side, which 
mcludes pamted pottery and figurmes gomg back to 
the first century of the second millennium Even 
more mterestmg, if possible, is the occurrence here 
of Cypnote pottery, including a sherd dated at 
three centuries earlier than this type appears m 
Cyprus Itself This with other evidence, Sir Leonard 
suggests, appears to demand older mamland arehe 
types for the wares of Bronze Age Cyprus, and once 
more illustrates the mter relations of East and West 
m the early history of civilization 
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A Cyclotron at the Science Museum 
Prof E O Lawrence, of the University of 
California, has very kindly lent to the Science 
Museum the cyclotron, built by himself and Livingston 
in 1031, with which his first nuclear transmutation 
work was carried out in 1932 With an applierl 
oscillating potential of only 4 000 volts peak this 
instrument was capable of accelerating protons to a 
spied equal to that produced by a fall through 
1 200 000 volts The instrument was slightly inoditi^ 
afterwards by M O White for experiments on the 
siattcring of protons in hydrogen and m this modifii d 
form it has now been placed on exhibition m the 
Science Museum m close proximity to (.ockiroft and 
Waltons original apparatus, which oceth rated pro 
tons through 600 700 kilovolts by means of a d c 
voltage of this amount derived from a transfoimor 
through a special voltage multiplying rectifier circuit 
Prof Lawrence has also lent to the Museum a small 
collection of photographs illustrating the develop 
ment of the cyclotron One of these shows tlu two 
preliminary cyclotron models built by I^awrenec and 
Edlofsen m 1930 which, though relatively crude gave 
encouragement for further development because they 
showed resonance effects , a further photograph 
shows the original cyclotron of I^awrence and 
Livingston which accelerated hydrogen molecular 
ions through 80 000 volts with an applied high 
frequency potential of loss than 2 OOO volts , and a 
series of views illustrates the latest cyclotron of 
Lawrence and Cooksey, which delivers currents of the 
order of 100 micro amperes of douterons with energies 
in the neighbourhood of 8 million volts or a beam 
of alpha particles of about one micro ampere at 
16 million volts 

Waterspouts off the British Isles 
Watebspouts are not such rare phenomena in the 
seas around the British Isles as is sometimes supposed 
Many of those that have been observed from coast 
stations of the Meteorological Office far out at sea 
at times when few people are m the neighbourhood 
have doubtless been recorded only at the Meteoro 
logical Office This applies especially to those seen 
in waters off the mam shippmg routes With the 
rapid mcrease of continental air services and the 
RAF expansion, opportunities of observation have 
multiplied, and statisticians of the future may have 
to be on their guard against acceptmg as real any 
sudden apparent mcrease of waterspout activity that 
may be shown during the re armament period Apart 
from this, there has been the slower growth of seaside 
population m the last thirty or forty years The four 
waterspouts seen off the sea front at Bexhill on 
September 1 would almost oertamly have been im 
recorded had they occurred before that period, 
although some farm labourer might have returned 
to his native village after his day s work m the fields 
overlooking the sea to recount over his pmt of beer 
how he had seen the Devil m the form of a four 
trunked elephant leaning out of a thimderoloud to 
dnnk out of the sea and how the Foul Fiends 
breath had hung like a cloud over the surface of the 
sea as he drank Those readers who wish to know 


more about the phenomenon can consult a work by 
Alfred Wi goner called Wmd imd Wassorhosen m 
Europa (Braunschweig, 1917) or an account of a 
discussion by the lute M A Giblett of a paper by the 
same author in the official MeUorologi^ Magazine 
for April 1929 The waterspout is a well knowm 
manifi station if the tornado, and is roplaied by a 
dust devil if the iomatlo pusses from the water to 
a dusty land suifooc 
Institute of Brewing Researches 
biR Gilbert Morgan director f i hemical research 
m the Department of bcitntific and Industrial 
Research has been njipointed chairman of the 
Rcseardi Fund Cormnitteo of the Institutt of 
Browing F ir many \ ears thi Institute has boon 
carrying out rostarehi s cov oring a wide range chiefly 
in connexion with the raw mati rials of browing, 
namely barley hops and joost which have been 
carried out in collaboration with numerous experts 
and with tlu fillowing institiiti ms namely East 
Mailing Rescan h Station (Past Mailing) Imperial 
Council for Agrunltural R search (India) Muniripal 
Collogo of hdmology (Manchester) National In 
stitute of Agricultural Botany (Cambridge) Rotham 
stod Lxiu riinental Station (Haipoiidon) South 
Eastern Agricultural College (Wje) and in the 
University of Birmingham The offices of th In 
stitute are at Brewers Hall Addle Street London 
E C 2 It will be rocalk d that Sir Gilbert s impending 
retirement from his post under the Department of 
Scientific and Industrial Ri search was recent I v 
announced (see Naturk Tuly 30 p 200) 

Power Supply m Small-Scale Industries 
Thf Vienna Sectional Meeting of the World 
Power Conferentt which was concludoil on September 
2, was most successful Of the thirteen British papers 
presented four are coneemod with power supply to 
small scale milustrios An important pap< r on this 
subject was presented by J N Waite, electrical 
engineer of Hull and I H Clough of the British 
Thomson Houston Co Ltd They point out that 
the market depends on the particular district served 
If the local supply undertaking finds it economic to 
encourage such uses as cooking watir heating and 
space heating then the demand for jiower will 
probably be largo They estimate that the total 
market for the uses covered in their paper is of the 
order of 11 thousand million units per annum 
Distribution methods are becoming standardized and 
new uses for electrical energy are stcaddy anfiing 
Attention is duected to the change in the economic 
position that may follow active development of what 
are now normally off peak demands provided new 
peak demands are created The authors emphasize 
the value of flexible tariffs as those promote uses 
which create ‘diversity m demand Judicious ex 
penditure on canvassing is considered wise The 
paper concludes with observations on the mfliienoe 
oftaxation upon tariffs ApajierbyMr W Dieterichs, 
of the Gas Light and Coke Company, deals with 
Oas for Small Scale Industries ’ He stated that the 
gas industry has developed from a manufaoturer and 
seller of a commodity into a specialized heat service 



470 


NATURE 


Sept. 10, 1938, vol u2 


The orgaruzation being developed by the Bntish 
gag industry m order to provide such a servioe i8 
described It is emphasized that while large firms 
can bum coal efficiently themselves or use it in 
producers, and can employ technologists of their 
own, small firms must depend entirely on outside 
specialized services Hence although large firms use 
more gas, the supplying of small firms is of particular 
value to the gas industry 

Energy Supply for Electric Railways 

Anothkb paper rood at the Vienna Sectional 
Meeting of the World Power Conference, by 
Mr F Lydall, a member of the well known firm of 
Merz and McLollan, consulting engmeers, discusses 
the requirements and the supply of energy for 
electric railways It is divided mto four sections 
The first discusses the energy requirements for electric 
traction Mr Lydall shows that these are much 
smaller than usually estimated As an approximation 
ho gives 60 kilowatt hours per 1000 ton mites In 
the winter months about ten per cent has to be 
added to this for tram heating The second part 
deals with the consumption of energy for railway 
traction in Great Britain, giving figures for each 
electrified line, with the source of supply and the 
half hourlv maximum demand In the third part 
fluctuations of traction load and the ratio of the 
average to the maximum demand are discussed 
Mr I.ydall states that, m general, for a new scheme 
of electrification, it would not pay a railway to pro 
vide its own power The Southern Railway denves 
its electricity from throe sources, its own power 
station, a power company and the Central Electricity 
Board On the subject of the supply of energy for 
electric railways, fifteen papers were received by the 
Conference— four from France, two each from 
Germany and Switzerland, and ono each from the 
Argentine, Denmark, Japan, Norway, Sweden, Great 
Britain and the United States 

The Central. Armstrong Memorial Number 
Ou) Contralians, thou' children and their wives, 
their servants and even the stranger within their 
gates, will do well to read the Armstrong Memorial 
Number of The Central (36, No 83 , June 1938) to 
be rommded m simple, vigorous form of the life 
work of a nigged old man whom so many of us were 
proud to call friend The photographs of him are 
excellent and the appreciations of one whose giant 
mental stature made any attempt at appraismg his 
qualities during his lifetime a graceless task — ^was he 
not *’H E A ” f — are just Dr E F Armstrong is 
to be congratulated on his choice of material no less 
than upon his handling of his father’s documents 
The ro^t is worthy of the considerable labour that 
must have gone to the makmg, and it has the 
authentic Armstrong ring The number must have 
pleased the professor himself — had one been able to 
take it round to show him The author’s lively wit 
illummes the seotion of his autobiography moluded 
here Chemistry was to “H E A ” a philosophy of 
life, and he had a biting soom for those who thought 
It merely a means of earning a livelihood He oould 


never recommend us to suffer fools gladly, and he 
had an eagle eye for folly m scientific resecuxih His 
(to his friends) familiar advice . “Sack the lot 1” 
was more mdioative of his true insight mto the 
problems of this generation than many supposed 
One is glad to think that this almost classic phrase 
has found a place in his memorial number of The 
Centred the old man would have had it so I 

Centenary of Portuguese Medical Schools 

pHii.ATKiii8T8 and medical histonans among others 
will be mterested to know of the recent issue of a 
stamp of 26 centavos, of which a correspondent has 
sent us a specimen, on the occasion of the celebration 
on March 6, 1937, of the foundation of the medical 
schools of Lisbon and Oporto Before the establish- 
ment of these schools, as we learn from a contemporary 
account (BrUtah and Foreign Medical Remtio, p 284 , 
July 1838), the majority of medical men in Portugal 
wore very ignorant, knowing little of either anatomy 
or surgery Many surgeons indeed were in practice 
who had never studied at any school These men 
had not been exammed by professors or teachers, 
but merely by surgeons m any part of the country 
selected by the chief surgeon of the kmgdom In 
some oases, no authority of any kind had been 
given The value of the medical instruction m the 
new schools was shown not only by the presence of 
the most eminent Portuguese physicians and surgeons 
on the staff but also by the fact that shortly after 
the foundation of these schools the departure of 
future doctors for qiiaUfication abroad came to an end 
Moreover, the improvement m education and the high 
standard required of candidates before receiving their 
diploma resulted m a considerable rise m the social 
status of the medical profession in Portugal 

Bio-Morphosis 

Thb first number of a new journal, Bio Morphoau — 
International Journal of Morphology and Biology of 
Man and the higher Vertebratee, has recently appeared 
Prof Bluntschh, of Bom, is principal editor, and the 
publisher is Karger, of Basle and Leipzig The 
editorial board moludes representatives from Sweden, 
Poland, China, Hungary, Holland, the United States, 
etc , and such well known names as those of Profs. 
J P Hill, O Levi and E Faurd Fremiet In his 
general introduction, the editor points out that 
morphological and physiological researches have for 
decades been isolat^ from one another The journal 
therefore has the very laudable aim of reconciling 
and exchanging the ideas of those two ways of 
biological mveetigation Contnbutions on subjects 
possessing both morphological and physiological 
interest are therefore mvited They may be m 
English or French or German, summaries in the 
languages not used being provided at the conclusion 
of the paper In the first issue, F Weidenreioh dis- 
cusses the evolution of man in the light of new 
discoveries about Stnanthropu»t Pithecanthropue, etc , 
coming to the rather surprising oonolusion that “the 
developmental factors of Lamarckian and Darwinian 
conception are of no importance, the essence of the 
evolution being an mdependent progressive differentia 
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Books for the Autumn Term 


CHEMISTRY 

LLOYD AND SHORE S 
CHEMISTRY OF THE 
PROTEINS 

N** lUu*- 

triQons lit 

ALLENS COMM3ERCIAL 
ORGANIC ANALYSIS 
Ed byC A MITCHELL,DSc 
5*6 ^Him 10 Volt. jat. <*ch 
SUTTON’S SYSTEMATIC 
HANDBOOK OF VOLU- 
METRIC ANALYSIS 

ii/6 Edition RevitedbyA D 
MITCHELL D Sc F I C 
I >8 Uhutrationt. 35t 


By Dr HUBERT ROTH 
xrd EthtioH TnniUted by E 
BERYL DAW B Sc 7* 
Illiutrauont i8t 
MAXTED S CATALYSIS 
AND ITS INDUSTRIAL 
APPUCATIONS 
*25 Tables and 66 Illus 36t 
NIERENSTEIN S NATURAL 
ORGANIC TANNINS 


PHYSIOLOGY 

STARLING’S PRINCIPLES 
OF HUMAN PHYSIOLOGY 

7/6 Ed tun Revised ^ C 
LOVATT EVANS F R S 
554 Illus (6 in Colour) 141 


HARRISON S CHEMICAL 
METHODS IN CLINICAL 
MEDICINE 

ind Edition 5 Col Plates and 
86 Text figuiet ais 
IMMS’ RECENT ADVANCES 
IN ENTOMOLOGY 
inJEditum 94 nluttrati ns 15a 
BOLLES LEE S 
MICROTOMISrS 
VADE MECUM 

Edited by J BRONTL 
GATENBY PhD DSc & 


GATENBY S BIOLOGICAL 
LABORATORY TECHNIQUE 
An Introduction to Reaeaich 
in Embt5tology, Cytology and 
Histology 

8 Illuttrationt ya 6d 
STEAD’S ELEMENTARY 
PHYSICS 

For Medictd, Fitat Year Uni 
veraity Science Students and 
General Use in Schools 

5/6 Edition 450 Illustrations 
las 6d 

MARSHALL S EXPLOSIVES 
2iid Edition 

Vols I and II 157 Illus 63* 
Vol III 14 Illus 42s 


xtb Edition ReviaedbyW H 
NEWTON MD MSc no 
Illustrations xyt 
ROBSON’S RECENT 
ADVANCES IN SEX AND 
REPRODUCTIVE 
PHYSIOLOGY 
47 niuatrttions xu 6d 
HARRIS’ EXPERIMENTAL 
PHYSIOLOGY FOR 
MEDICAL STUDENTS 
tad EMm 130 lUuttradons 
and Plate in Col^ its 6d. 
WINTON & BAYLISS’ 
HUMAN PHYSIOLOGY 
tad Ethtton ati lUiittrauont 
*5* 

KUNO’S PHYSIOLOGY OF 
HUMAN PERSPIRATION 
38 lUuatratiana its 6d 


SMITH S TEXTBOOK OF 
PLANT VIRUS DISEASES 
loi Illustrations tie 
DARLINGTON’S RECENT 
ADVANCES IN CYTOLOGY 
Hid Edition 16 Plates 160 Text 
figures and 81 Tables tit 
' THOMAS’S PLANT 
PHYSIOLOGY 

, (Koprmted with additionoi 

mformotion ) yyllhistrauons xys 
BARTON-H^GHrS 
RECENT ADVANCES IN 
PLANT PHYSIOLOGY 
tad EMon 54 lUuatrations 
ita 6d 

HUNTER & LEAKE’S 
RECENT ADVANCES IN 
AGRICULTURAL PLANT 

breeding 

16 Plates. 15a 

> SANSOME & PHILP’S 
RECENT ADVANCES IN 
PLANT GENETICS 

56 niustrattons aivl 4* Tables 

SlditH’S RECENT 
ADVANCES IN THE 
f STUDY OF PLANT 
VIRUSES 

68 Bhutradons xya 

I Gloucester Place, London ' 


CHEMISTRY 

CLOWES & COLEMANS 
QUANTITATIVE CHEMICAL 
ANALYSIS 

Niw (14/6; Edition Revised by 
D STOCKDALE Ph D 
AlC andj DEXTER B Sc 
AIC 130 Illustrations x8s 
LYONS AND APPLEYARD S 
ELEMENTARY 
ANALYTICAL CHEMISTRY 
(Qualitative and Quantitative) 
New {t)tb) Edition 15 Illus 
trations 7s 6d 
HACKH S CHEMICAL 
DICTIONARY 

Containing the Words generally 
used m Ctiem stry and many of 
the Terms used m the Related 
Saences with the r Pronunc! 
ations New(,vtd) Editun Fully 
Illustrated 48a 
HAWK & BERGEIM S 
PRACTICAL 
PHYSIOLOGICAL 
CHEMISTRY 

New (11/6) Edition 7 Col Pla es 
and 281 Text figures 358 
GLASSTONES RECENT 
ADVANCES IN GENERAL 
CHEMISTRY 
25 Illustrations 15s 
GLASSTONE’S RECENT 
ADVANCES IN PHYSICAL 
CHEMISTRY 

yd Editm 51 Illustrauons lys 

FOOD CHEMISTRY 

COX S CHEMICAL 
ANALYSIS OF FOODS 
A Pracucal Treatise on the 
Examination of Foodstuffs and 
the Detection of Adulterants 
New (2Jid) Edition 41 Illus 
rrat ons 218 

CLAYTON’S THEORY OF 
EMULSIONS 

and their Technical Treatment 
yd Edition 91 niustrat ons ays 
CLAYTON S COLLOID 
ASPECTS OF FOOD 
CHEMISTRY AND TECH 
NOLOGY 
64 niustrat ons 36s 
UVERSEEGE’S ADULTERA- 
TION AND ANALYSIS OF 
FOODS AND DRUGS 

EiIeLMANN S TEXT BOOK 
OF MEAT HYGIENE 
6 tl Edition Trans by J R 
MOHLER AM VMD and 
A EICHHORN DVS 
162 Illustrations and y Colour 
Plates 2«a 

JAMESON & PARKINSON S 
SYNOPSIS OF HYGIENE 
ybEditun 17 Illustrations ais 
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AN ORIENTATION 
IN SCIENCE 

By Eleven Members of the University of Rochester Faculty 

C. W. WATKEYS, Editor 

S60 pa^es, 9x6, 281 Illustrations, 21/- net 

A COMPREHENSIVE survey of natural science as developed durlnil the past ten years 
at the University of Rochester. As one reader of the book put It : ' 'Science is trans- 
formed in this book from a mysterious matter Into an understandable, enjoyable and 
useful field of knowledge that is Indispensable to an understanding of the modem world” 
The book la unique In that It successfully covers the essentials of many different fields. 
Of particular significance is the discussion of the relationship of physics and chemistry, 
geology and biology, physiology and psychology, chemistry and biology, and every other 
possible combination of the flelds listed In the table of contents below. 

In all these fields the contributions of mathematics are carefully considered 
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tion of the type iteelT’ A Weber heia a short pajjer 
on the nerve fibre* of the chick after spinal cord 
injuries to the embryo , and the geometncal char 
actenstios of the head flexures, etc of the chick 
embryo are described by E Bujard A very mterest 
mg p^ier is that by A Portmann, who discusses the 
evolution of the mammalian placenta, concluding 
that although the histological classification of Grosser 
has much physiological importance, it cannot serve 
as the basis for an evolutionary scheme A new 
scheme is provided There is also an interesting 
sohematization of the formation of the amnion m 
Eutheria by B A Goetz, who describes his work on 
the early development of the Tenreooidea 

Towns and Industry 

Onk of the great merits of the broadsheets issued 
by P E P (Political and Economic Planning) is the 
way in which they direct attention to neglected 
problems or to okangmg conditions whii h are creating 
now problems A recent broadsheet on towns and 
mdustry is mtended to stimulate discussion regardmg 
the town as a background of mdustry, and as a social 
organism the development of which can be and is 
being shaped Its analysis of the different types of 
town from the village and country town, through the 
traffic town, the port, the rammg camp town, such 
as Corby, Kinlochleven and Fort William, the 
military town, the cathedral city, the school and 
university town, the resort the residential town tho 
dormitory town the planned town to the metro 
politan centres, and particularly its bearing on trans 
port questions mdioates very clearly how imperative 
IS decision whether to accept the typos of town result 
ing from the blind play of economic and social 
decisions, all taken regardless of the type of town 
they will develop, or whether to exeunme tho different 
possible types of town, to agree on the merits and 
dements of each, and to make economic and social 
decisions Within a framework which will ensure that 
the towns of tho future oombme tho maximum 
advantages and the minimum drawbacks of their 
various types In the words of the broadsheet, our 
towns are, with few exceptions, deformed and diseased 
organisms It is clear that no less than m the sphere 
of physical fitness, the conquest and eradication of 
disease depend on dispassionate scientific mvestigation 

Technical Infonnation and Research 

A PAPER by Dr E S Hedges and Dr C E Homer 
on “The Role of Technical Information in Industrial 
Research and Development”, presented at the World 
Congress on Universal Documentation in Pans 
last year, has been mcluded as No 6 m the 
Miscellaneous Pubhoations of the International Tm 
Reaearoh and Development C!ounoil The paper 
reviews the functions of an information department 
ui industrial research and development and describes 
the methods of disseminating technical information 
with particular reference to those used for the 
collection, storing and distribution of mformation by 
the International Tm Research and Development 
Council The policy of the Gounod of makmg avail 
able to those mtereated all information obtamed is 


earned out to some extent by replies to mqiuriee 
but more generally by publishing all siutable mfonna 
tion m the Technical Papers or Bulletins of the 
Council The first are issued m several senes Series 
A 18 devoted to accounts of original work earned 
out by the Council’s investigators and usually con 
sists of repnnts of papers presented to scientific 
societies , Senes B consists of comprehensive accounts 
of special subjects , Senes C is reserved for reports 
of new apphcations of tm , and Senes D contains 
reports of origmal research by other organizations 
The Miscellaneous Publications deal with general non 
technical topics of interest to the tm mdustry while 
the Bulletins, which are written in a less severely 
techmoal style endeavour to provide a survey of the 
tin consuming mdustnes 
Study of Hormones 

Wk have received A Symposium on Hormones , 
bomg the Sigma Xi Lectures for 1936 37 m the Ohio 
State University (Ohio J Set , 37 No 6 316-463 , 
1937) These lectures are delivered biennially 
and the present volume is the third of the senes 
Owing to the size of the field, only certam aspects of 
each subject have been selected by tho different 
authors for elucidation and no discussii n of the 
hormones of the parathyroids thymus or pmeal gland 
has been possible The lectures include, however, 
two devoted to the growmg field of the plant hor 
moiies, as well as discussions on the relationship of in 
temal secretion to the nervous system by Leon Asher, 
and tho less well known hormones of the gastro mtes 
tmal tract by A C Ivy C H Best gives an mtorosting 
account of the prolongation of tho action of insulm 
by addition of protamme and zinc Tho sex hormones 
are dealt with by W O Nelson and H 0 Hatenus, 
the thyroid hormone by D Marine tho hormones of 
the adrenal gland by I A Hartman and those of 
the anterior lobe of the pituitary gland bj 0 Riddle 
In each case the author has himself done much by 
expenment to advance our knowledge of the subject 
with which he deals 

Raising the Gimpulsory School Attendance Age 

LoOAn Education AuTHOBmii.8 were advised by 
tho Board of Education s cireular 1467 as to prepara 
tions for melting the situations arising when 
under tho Education Ait ef 1936 applications are 
made for exemption from the obligation to con 
tmuo attendance at school after the age of fourteen 
years The preparations recommended comprise 
a survey with tho help of juvenile employment 
committoos and inspectors it factories, of tho 
conditions and oircuinstanoes in which children 
generally between fourteen and fifteen years of age 
are at present employed the prescription of forms 
for application for exemption, school reports and 
medical reports , the adoption of procedures already 
tested and foimd useful m regard to vocational 
advice , and oo operation between authorities for 
contiguous areas The National Union of Teachers 
has issued a sixteen page pamphlet commenting 
on the circular and m^ung a number of other 
suggestions euid re afifirmmg the Union s opinion that 
there should be no exemptions 
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Vaccination and Smallpox 

In the recent liwue of The Fight against Disease 
(26, No 1 , 1938), the quarterly journal of the 

Research Defence Society, Dr Monckton Copeman 
reviews the evidence of the value of vaccination as a 
preventive of smallpox A striking instance is that 
of Soviet Russia whore vaccination was not made 
compulsory until 1918 In 191'i, there were 126 518 
cases of smallpox m 1925, 18,614, and in 1929 only 
6 406 oases In the siibseijuont quinquennium, there 
was an mcreaso m the incidence of the disease owing 
to laxity in carrying out vaccination, but more 
rigorous moasuios being adopted, the number of 
smallpox cases fell from 17 327 in 1934 to 3,166 in 
1936, and to 385 in 1936, while in the first quarter 
of 1937 not a single case was notified 

The Treatment of Malaria 
The Malaria Commission of the Health Organisa 
tion of the I,eague of Nations has published its fourth 
report a valuable and important document, dealing 
with the tnatment, and to a less extent with the 
prevention of malaria (League of Nations Bulletin 
of the Health Organisation, No 8 London Allen 
and Unwin, 1937 2s M ) Ihe Malaria Commission 
has been workmg for the last three years m makmg as 
exact a comparison as possible of the efficeuiy of qumme 
and the two synthetic drugs atebrin and plaamoquine 
for treatment of patients, for clinical prophylaxis, and 
for mass treatment and attempts at eradioation of 
malaria In treatment of an attack, quinine in daily 
doses of I 0-1 3 gm , and atebrm in daily doses of 
0 3 gm , are almost equally efficient m causing dis 
appearance of the trophoioiten of the three forms of 
fever — quartan, benign tertian and malignant tertian 
— atobrin having a somewhat more rapid action than 
qumme Both these drugs also Oct upon the gameto 
oytes of the quartan and benign tertian parasites, 
but have little or no action on those of the malignant 
tertian parasite Plasmoqume is active upon the 
trophozoites of the quartan parasite, is less active 
upon the benign tertian, and is without action upon 
the malignant tertian On the other hand, this drug 
18 active upon the gametooytes of all three parasites, 
but particularly upon those of the malignant tertian 
parasite The association of qumme with plasmoqume 
represents one of the most efficacious methods of 
treating malaria It is interesting to note that 
qumme thus still maintains its place os one of the 
most efficient drugs m the treatment of malaria, and 
it has the advantage that with the usual doses it 
has little depressive or toxic offeot, and is the safest 
drug to use without constant medical supervision 

Earthquake m the Phihppmes 
On Monday, August 29, durmg the night, an earth 
quake occurred m the Philippme Islands (The Times, 
Aug 81) The epicentre was to the south east of 
Mamla between the islands of Masbate emd Samar, 
smoe both these islands were affected, property being 
destroyed and several people being mjured No large 
ear|i^|uake hsus occurred m the Philippmes amoe 
^imhgas was destroyed just before 11 pm on the 
night of December 14, 1901, though small earth- 


qusdees are common m that part of the world The 
epicentre of the present shock is somewhat to the 
west of the most important seismic zone south of 
Manila This latter is the ocean trough known as 
the Philippine Deep lying to the east of Mmdanao 
No fewer than 102 epicentres between 1920 and 1929 
determined by Father W C» Ropetti, S T , of the 
Manila Observatory, were found to he chiefly m two 
areas concentrated on lat 6® 30' N , long 1 26° 40' E , 
and lat 7° 46 N , long 127° 10 E 

The Los Angeles Earthquake 

A STRONG earthquake is reported os having 
taken place on Tuesday night, August 30, in the 
neighbourhood of Los Angeles, but little damage is 
montioncfl A previous earthquake in Los Angeles 
occurred on January 28, 1931, at 12^ 60'" PST, 
having Its epicentre near the mterscction of 48th 
Street and 2nd Avenue, Los Angeles (34 00' N , 
180° 19' W ), with intensity 4 on the Rossi Forol 
scale, and affecting an art a of about one and a half 
kilometres radius The shock was studietl by C F 
Richter of Pasadena, who stated that the epicentre 
was on the prolongation of the abrupt north face of 
the Baldwin Hills, previously considered an erosion 
feature, but now suspci ted to be a fault The present 
earthquake boars many resemblances to its pro 
decessor, and we await further iletails with 
interest 

North of England Zoological Society 

The North of England Zoological bociety, which 
owns and controls the Chester Zoological Gardens, is 
makmg an appeal to raise funds to place the Society 
in a stronger flnanoial piosition The objects of the 
Society are to establish a public zoological garden 
for the purpose of keepmg wild animals and birds m 
spacious enclosures so that they can be admired and 
studied in safety The Society is bound by its 
memorandum of association to use all its mcome for 
the promotion of its objects , it is not allowed to 
have a share capital, hence the necessity for raising 
a fund for this purpose Further mformation can be 
obtained from the Secretary, North of England 
Zoological Society, Zoological Gardens, Upton upon- 
Chester 

Effect of Floods m East Norfolk 

Mb E V Newnham, referrmg to his letter in 
Naturb of August 6, states that the date of the 
severe gale mentioned by him should have been 
June 29, that is to say, it came nearly at sprmg- 
tide Further, in Ime 3 of the penultimate paragraph 
of the letter, sledgo covered’ shallows should be 
read ‘sedge covered’ shallows Mr Newnham oon> 
tmuea “I have not yet studied m detail the official 
statistics relatmg to the general oharaoter of the 
weather m the autumn and wmter following a spring 
drought like that of 1038, but Dr C E P Brooks 
of the Meteorologioal Office is of the opmion that the 
statistics will show that more than the average degree 
of stormmess over England is usual It is to be 
hoped that those gales that blow from the north- 
west will not come at spring tides" 
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Aeronautical Development m Australu 

In pursuance of its policy of encouraging aero- 
nautical development m the Commonwealth, the 
Australian Government announced some time ago 
that it would assist in the mitiation and maintenance 
of a chair of aeronautics at one of the universities 
The choice lay between Sydney and Melbourne, with 
much to bo said m favour of each On the balance, 
it has been decided that Sydney is the more appro- 
priate place, and steps will be taken at once to es- 
tablish a school The Government will jmivide 
£32,000 for capital expenditure and £3,000 per 
annum for maintenance The Commonwealth 
Government has also decided to lend its support to 
the further development of meteorological science, 
bemg led to this largely by the rocpiirements of air- 
craft services, both military and civil An associate 
professorship will be created m the University of 
Melbourne, the Government contributing £4,000 for 
exxiendituro on equipment and £1,500 per annum for 
maintenance 

Engineenng Public Relations 

The recently fonned Engineering Public Relations 
Committee, supported by fourtom of tho leading 
professional engineers' institutions, has arranged for 
the delivery of a senes of twelve lectures at the 
Mary Ward Settlement, Tavistock Place, WC 1, on 
Tuesdays at 8 p m , commencing on September 27. 
The first lecture is to be given by Lieut -Colonel F H. 
Budden, public relations officer of tho Committee, on 
“Tho Engmeer and tho Cominumtv” , subsequent 
lectures will be given by other eminent engineers on 
their siiecial subjects, emphasizing how engineers 
have contributed to tho welfare of the coimnimity 
m the past, how they are ploiming for present develop- 
ment, and what will be the effect of such development 
on society m the future Lectures 2-6 are specifically 
directed to the civil engmeermg of London, its roads, 
water-supply, buildmgs, and samtation The remain- 
ing lectures deal with the implications of this machine 
age , the moss-production of goods, generation of 
power, production of wealth, transport by rood, rail, 
and air, and tbe effect of these and mechanical forms 
of entertainment on economic life. A syllabus of the 
lectures and tickets for the senes (3« 6d ) can be 
obtamed from the Mary Ward Settlement 

Announcements 

Prof. C O. E. BEsaaTBANo, professor of astronomy 
m the University of Uppsala, has been elected 
correepondant for the Section of Astronomy of the 
Pans Academy of Sciences, m succession to Prof. L. 
Pioart, professor of astronomy m the University of 
Bordeaux, who has been made a non-resident 
member of the Academy , 

Dr H J. 8 Sand, head of the Department of 
Inoi^nic and Physical Chemistry at tho Sir John 
Cass Technical Institute, Lomlon, E C 3, is retu-ing 
at Christmas. Dr. E de Barry Barnett, at present 
head of the Department of Organic and Applied 
Chemistry, has been appomted head of the oorabined 
chemistry departments as from January 1, 1939 


On tho occasion of tho centenary celebration of 
Dalhousie University, Halifax, Nova Scotia, the 
honorary degroo of LL D will be liestowod on Lord 
Macmillan, Sir Walter Langdon-Brown and Prof 
Ernest Barker 

The Bavarian Academy of Sciences lias presented 
the silver medal Bene Merenh to the pharmacologist 
Dr Ernst Frickhinger of Nordlmgen 

A Dutch Congress of public health will bo held 
at Mocstriiliton September 15-17 Further infonna- 
tion can lie obtained from Prof C T Van Oyen, 
Billstraat 166. Utrecht 

The twelfth (jongross of Amesthosia will bo heki m 
Now York on October 16-20 Further information 
can be obtained fnim Dr F H McMechon, 318 
Hotel Westlake, R<-.‘kiiig River, Ohio 

The 1938 39 session of the Royal Sanitary In- 
stitute courses of lectures will begm on Monday, 
September 19 Tho courses will bo for sanitary 
inspectors, inspectors of meat and other foods, 
smoko inspectors, and will also deal with hygiene 
and sanitation in genonil and sanitary scienie applied 
to buildings and public works Further mfoniiation 
can be obtained from the Secretary', 90 Buckingham 
Palace Road, S W 1 

Dr I. Snapper, professor of medicme m the 
University of vVmsterdam and director of the clinic 
of internal medicine at tho Wilhelmina Hospital, has 
been appomted professor of medicine at the Peiping 
Union Medical College 

According to the central office of statistics of 
Poland, there has been a recent declmo in tho birth- 
rate of that country During tho first six montlis of 
1937 the births numliered 433,306 compared with 
464,437 in tJie corresjKinding period of 1936 Durmg 
the same period of 1937 tlie number of doatlis rose 
to 264,549 from 236,.'578 in tho hrst half of 1930, so 
that the increases of pojiulation fell from 217,859 to 
178,767 or from 12 9 to 10 6 jier 1,000 inhabit- 
ants 

A Lkverhulme research grant baa been awarded 
to Dr G E Friend for an inquiry mto gam and loss 
of weight of 5,000 boys in day and boarding schools 
as a possible manifestation of fatigue 

The Commission for the Special Areas has made a 
grant of £50,000 for tho centenary appeal fund of the 
Cardiff Royal Infirmary for tho purpose of recon- 
struction, on the condition that the mfirmary shall 
jom a regional schome for the co-ordination of hospital 
facilities and services in tho special area 

Erratum In Nature of August 13, p. 289, 
letter entitled “Radio Fodeouts, Auroras and Mag- 
netic Storms’’, first paragraph, last Ime, for “January 
20-22 and January 24-26, 1937" read “January 
20-22 and January 24-26, 1938” 
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Letters to the Editor 

The Editor does not hold htmaelf reeponeibU for optnums expreteed by hu correspondent* 
He cannot undertake to return, or to correspond w%th the writers of, rejected manuscripts 
intended for this or any other part of Natdbb No notice « taken of anonymous communications 
NOTBS on mints in SOMB 0» this week 8 LBTTBBS APFEAB ON P 483 
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Superconductivity of Thin Films of Mercury 
Shalnikov' in a recent letter has reported some 
results on the superconductivity of lead and tm 
films prepared by evaporative deposition Wo have 
recently obtained some measurements on the super 
conductivity of mercury films which were prepared 


3 

if 



Tcmpenturo (*E ) of film corrected for grsdi 1 1 throi 

by a technique developed by Lovell and one of us* 

A long senes of preliminary mvestigations showed 
that fiLhoos deposited at 64* K and annealed at 90° K 
were practically uniform and coherent if more than 
400 A m thickness Theu resistivity also closely 
approached that of the bulk metal So for, therefore, 
we have confined our measurements of superoon 
ductivity to annealed films exceeding the above 
thickness 

In agreement with Shalnikov s results for annealed 
lead and tin we find that their transition temperature 
in zero magnetic field (4 14° K ) closely approximates 
to that of the bulk metal (4 1 7° K ) Wo attribute 
no significance to this small consistent difference of 
0 03° K smoe the films are deposited on one side 
of a pyrex wall which is cooled on the other side by 
liquid helium, and temperatures are estimated from 
the vapour pressure of the helium bath A tem 
perature differenoe of this order can easily arise &om 
absorption of heat radiation on the outer face of the 
pyrex 

We find, also m agreement with Shalnikov, that 
the films show very high magnetic threshold fields 
If the field is applied parall^ to the plane of the 
film, complete restoration of resistance takes place 
over a considerable range of magnetic field, but the 
first onset of resistanoe is quite sharp 


The accompanying figure illustrates the dependence 
of this onset’ field upon temperature for three 
different films with thicknesses as shown The field 
changes by a factor of more than fifteen as we pass 
from the thmneet to the thickest film For com 


pended , it comcides satirfactorUy 
with the critical field for the film 
9 12 X 10-‘ cm thick But it 
must be pointed out that even for 
this thick film considerably greater 
fields are needed to restore the re 
sistance completely, whereas for the 
bulk metal the transition is sharp 
Shalnikov g^ves details of the de 
struction of superconductivity by 
large currents We have not m 
vestigated the effect of high current 
density on the films because of the 
difficulty of correcting for the tem 
perature gradient through the glass 
surface arising from the power dissi 
pated m the film This may give 
rise to large temperature differ 
ences fur example, aasiiming a 
current of 60 ma traverses a film 
0 6 cm broad deposited on a pyrex 
surface 0 lorn thick we find that a 
temperature differenoe could exist 
of nearly 0 9° C per ohm of a square 
* ® * * patch (Thermal conductivity of 

;h pyr.x .aUtnu py^x extrapolated from Stephens’ 
results' ) Shalnikov does not men 
tion the magnitude of the correction made for this effect 
It might be very large for the thinnest films, at any rate 
when the current is bemg reduced to give the transi 
tion from the normal to the superconducting state 
At first Bight it appears that smee no power is 
dissipated in a supercondueting him, there should be 
no heatmg effect at any currents when the film is 
cooled with no current flowing But the possibility 
still exists that some section of the film say, m the 
neighbourhood of the current leads may be non 
superconducting Heat will be developed here and 
wul spread by conduction so that successive sections 
of the film show normal resistance, and the process 
will be cumulative Thus we feel that the mterpreta 
tion of Shalnikov 8 results for the critical current 
should be accepted with some reserve 

E T S Aptletasd 
H H Wdls Physios Laboratory, 

Bristol 

A D Misbnbb 

Royal Society Mond Laboratory, 

(Wbndge 
July 26 
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Transfer Effect m Liquid Helium II 
We have recently reported on observations of a 
‘transfer’ of liquid helium II on glass' Since then 
a great number of various experiments on this effect 
have been earned out, and, as the observed phenomena 
seem not only of mterest m respect to theory but also 
m their influence on experimental conditions*, a short 
summary of the more important results follows 
The rate of transfer depends only on temperature 
and IS practically tndependent of the difference in 
height between two levels (except if the higher level 
18 very near — 1 6 om or loss — the top of the barrier) 
This shows that although such a difference in height 
gives nse to a transfer, the gravity is not the drivmg 
force We oonolude, therefore, that the rate of transfer 
18 a characteristic quantity which only depends on 
the thermal state of liquid helium II 



Although a higher rate of transfer per unit 
surface was observed on drawn copper wires, the 
rate on polished copper was found to be exactly the 
same as on glass We attnbute the high rate on 
drawn wires to the mfluenoe of surface inhomo- 
geneities, and oonolude that the rate of transfer is not 
influenced by the underlying material 
The transfer between two levels is limited by the 
narrowest part of the connecting Surface above the 
higher level. A constriction below the higher level 
does not restrict the flow, as at places below the higher 
level drops of free liquid can be formed 

The thickness of the helium fllm m which the 
tientfer takes place was determmed directly by the 
amount of liquid deposited on a known surface It 
was found to be about 6 x 1(H om thick and seemed 
not to obcHOge m order of magnitude between S*!" 


and 1 6° K Above the X pomt it was not more than 
10-* cm thick 

Experiments on the heat transport through the 
film showed that less than three pier cent of the trans 
ported heat was duo to ‘conduction’ m the film, and 
that the whole heat transpxirt could be accoimtod for 
by the transfer effect, that is, by actual flow of helium 
along the surface m the direction towards higher 
temperature This means that the high amount 
which ovajxirates from vessels oontammg liquid 
helium II IS not due to heat conducted through the 
film mto the vessel os was suggested by Kikoin and 
Laaarew*, but is due to helium being transferred along 
the walls of the connecting tube out of the vessel 
This explanation agrees well with an assumption of 
Roilui and Simon* 

A discussion of these phenomena m rospiect to the 
various theories of the propierties of helium II lias 
to be left to a detailed repiort It is evident that our 
observation of an actual transport of moss m the 
film lends weight to the suggestion* that the high 
heat conductivity of the free liquid is also due to 
a similar process Such a heat transpiort would depend 
on the transported mass and on tho specific heat 
Assummg that tho amount transpxirted in the free 
liquid IS propsirtional to the rate of transfer observed 
m our exporimoiits, we arrive for the heat transport 
08 a function of temperature at a curve with a 
maximum at 2° K (see acoompianying figure) It 
must be added that such a picture has, of course, 
to be considered as a first approximation only 
J a Daun r 
K Mendelssohn 

Clarendon laboratory, 

Oxford 
July 29 

■ Daunt »adMeD<iels«ihn NuTtHS 141 911(1938) 

* Burton Natuki 141! 73 (19<I8) Glauquo Stout and Banau Phyi 

Hn M 147 (1986) 

* KIkulD and Lasarew NaTHKK 141 913 (1938) 

* Kollin and Simon to lie publUlied aliortly 

'kaulua Matlrk 141 74 (19S8) Kceaom Kectom and Saris 
Phytwa t 281 (1938) 


Search for Exchange Phenomena m Cosmic Rays 

Accobdinq to the exchange theory' ’, a collision 
between a suftii lently swift free proton (or neutron) 
and a nuclear neutron (or proton) may result in a 
reciprocal transformation of the oolliduig piarticles 
into each other A radiation consisting of protons 
of very high energy should therefore behave 
as if its particles alternately lost and recovered 
their ionizing faculty The mean distance separatmg 
such successive events, calculated on non relativistic 
theory, should be equal to about 2 om m lead and 
should be some five tunes longer if relativity is taken 
mto account 

Jacobsen and, mdependently. Clay* have tried to 
discover an exchange effect of this typie m the 
penetrating component of oosmio rays Double and 
triple couicidences wore compared between counters 
(1, 2) and (1, 2, 3), all counters bemg disposed, with 
their bxes parallel and horizontal, m a vertical plane 
and the paiw (1, 2) and (2, 3) being separated by 
10 om of lead If a proton goes mto a neutron m 
the upper port and this neutron goes mto a proton 
m the lower part, then there should be more oo- 
inoidenoee (1,2) than (I, 2, 8) After subtraction of 
accidental oomoidenoes, however, the two senes gave 
identical results 
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Although it 18 practically certain that the protons 
can constitute only a small fraction of the penetrating 
cosmic particles, we thought that the repetition of 
this experiment, m an improved form, may present 
some interest On one hand, it may lead to the 
appreciation of an upper limit of the relative number 
of protons m cosmic rays On the other hand, the 
properties of the heavy electron being very little 
known, one cannot exclude a pnon the existence of 
an exchange effect exhibited by the new particles of 
the tjrpe described above 




We have used five counters as shown m the 
accompanying figure, havmg an effective area of 
about 100 cm* The uppermost pair (1,2) was 
separated by 35 cm air, the pairs (2 3) and (3 4) 
by 30 cm lead and 5 cm air and the pair (4 5) by 
7 cm air The experiment consisted in comparing 
quadruple coincidences of the set (1 2, 4 5) with 
those of the set ( 1 , 3, 4, 6) The first case corresponds 
to the case (1, 2) of Jacobsens experiment and the 
second case to the arrangement (1, 2, 3) We have 
preferred to count in both coses comcidences of equal 
multiplicity, instead of oomparmg double to triple 
comcidences The pair (4, 6) has been added, in 
order to select mily those particles travelling m a 
nearly vertical direction, because some previous 
experiments have shown that, owing to the scattermg 
and showers taking place in lead, there may bo 
pcurticles coming obliquely through the ooimters 2 
and 4, but not through the counter 3 
In order to reduce statistical errors, the sets (1,2, 
4 , 6) and (1, 3, 4, 6) were connected ttimdtaneowly 
to two separate amplifiers Aj and A, and counting 
was made m alternating series m which the roles of 
A I and A, were mterchanged The figures given below 
represent, for each set, the average value of the 
numbers of comcidences obtamed with the two 
amplifiers (which were very nearly equal) 

Set (1,2, 4,5) . 3 44 dr0 2hour 

Set (1,3, 4, 5) 3 53 ±0 2hour 

We can conclude from this experiment that if the 
particles constituting the bulk of the penetrating 


component give rise to any exchange effect, the 
mean free path in lead for this effect is much longer 
than 30 cm On the other hand, takmg mto account 
the statistical error of the ratio of the two figures, 
which is certamly less, owing to the simultaneous 
counting, than the error of ecMih series that is, than 
6 7 per cent, and assuming the mean free length for 
the exchange proton neutron to be as laige os 10 cm , 
we calculate that the relative number of protons 
present in cosmic penetratmg radiation must be 
smaller than 0 2 

jS WAsnrry:^8KA 
L Webtbnstbin 

Mirosfaw Kembaum Radiological Laboratory, 
Warsaw Society of Sciences and Letters, 

Warsaw 
July 20 

B the and Baoli r Ren Mod PAyi 8 122(1930) 

• Bhal ha Nvtore 188 1021 (1937) 


The Adsorption of Deuterium on some Promoted 
Molybdenum Oxides 

Some very piteresting results have been obtained 
durmg the course of an mvestigation mto the 
adsorption of deuterium and hydrogen on surfaces of 
zme nickel and cobalt molybdenum oxides 

With all three adsorbents pronoimced Van dor 
Woals adsorption occurred at 77° K , deuterium 
being adsorbed to a greater extent than hydrogen 
These results are in accordance with the work of 
Taylor and Smith*, who deduced a 2 9 per cent mcrease 
in the adsorption of deuterium over that of hydrogen 
on zinc oxide at 80° K Taylor explained this increase 
in adsorption by the greater ease of condensation 
of the deuterium 

The low temperature heats of adsorption for 
deuterium on the three mixed oxides were found m 
every case to bo some 600 cal lower than those for 
hydrogen These values were determined from the 
low temperature isotherms 

Differences wore also found between the aulsorption 
of the two isotopes m the region of activated adwrp 
tion (184-444° C ) At 218° C the rate of adsorption 
of deuterium was lower than that of hydrogen for 
all three adsorbents Before studymg the adsorption 
of deutenum, it was proved esaenticd first to flush 
out the adsorbent with deutenum at a high tempera 
ture (c 400° C ) If this treatment WEts omitted, that is, 
if adwrption experunents with deutenum were earned 
out immediately after experunents with hydrogen, it 
was found that the measured adsorption of deutenum 
was the same as that of hydrogen The object of this 
preluninary treatment was the displacement of residual 
hydrogen from the surface, this hydrogen not being 
removable by evacuation It has been demonstrated 
that if this procedure is not undertaken, erroneous 
results are obtamed due to the HD reaction occurring 
at the surface These results therefore strengthen 
Maxted and Moon’s criticism* of Taylor and Pace s 
results* 

The results obtained for zmo and cobalt 
molybdenum oxides were very similar, and each 
exhibited the ‘mversion’ found by Klai^, and also 
by Beebe and co workers' Below about 300° C , 
deuterium was adsorbed to a smaller extent than 
hydrogen, whilst above this temperature the adsorp 
tion of deutenum was greater thw that of hydrogen 
With the highly active mckel molybdenum oxide, 
however, the activated adsorption of deutenum 
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never exceeded that of hydrogen. The rates of 
adsorption were shghtly lower in every case, but, 
above 218° C after a period of two or three hours, 
the rates became identical. Apparently the factors 
influencing the adsorption differences of the hydrogen 
isotopes are • (1) surface area of the adsor^nt for 
Van der Waals’ adsorption, and (2) the chemical 
constitution of tho adsorbent in the case of activated 
adsorption 

The high-teinperature heats of adsorption for 
hydrogen on zinc-molybdenum oxide, cobalt- 
molybdenum oxide and nickel-molybdemun oxide 
were 21,400, 31,400 and 21,600 cal. rospoctivoly, 
compared with tho corresponding values of 30,100, 
34,200 and 31,125 cal for deuterium. These values 
were calculated from the adsorption isotherms at 
400° C and 444° C. Differences in activation energy 
have also been found 

These results are to be published m greater detail 
in the near future. 

J H Hudson 

I.C I (Fertilizer and O. Oodbn 

Synthetic Products), Ltd , 

Billingham-on-Tees 
Aug 17. 

' T»ylor »nd Smith, J Jmtr Chem Sot , 60, 367 (1»88) 

' Maxted and Moon, J Chem Sot , 1542 (October 1S36) 

' Taylor and Pace, J Chem Phyt , 8, 67s (1S3t) 

• Klar, NalMTvnu , 88. 822 (1934) , Z phyt Chen , 87, B, 819 (1935) . 

174, A, 1-14 (1935) 

• Beebe «< oj , / Aner Chem Sot , 67, 2527-32 (1936) , 68, 1703-6 

(1936) 


Ratnan Spectra of Compounds with Three Benzene 
Rings 

In this mvestigation we have succeeded for the 
flrst tune m obtainmg the Raman spectra of o-diphenyl 
benzene and m-diphonyl benzene. Wo have studi^ 
these compounds with the view of obtammg some 
evidence about the nature and symmetry of their 
benzene rings and also to record their R^an lines 
and to assign their frequencies eorroctly These 



a, O-DrPHKNyL BBNZENE , 6, m DlPHKNYI. beitzknb 


two Bubstanoes are solid at the ordmary temperature 
and they present the difficulty of showing such power- 
ftil fluoteecenoe under tho total radiation of the 
mercury arc that the Bamon Imes are almost all 
wmpletely masked, leaving scarcely any trace of such 
lines on the plate. Using these substances in the 
molten state and taking other groat precautions, we 
have been able to suppress, as the acoompMiying 


photographs show, a good deal of the continuous 
fluorescent background, which was found to be even 
more marked in the coho of m-diphenyl benzene. 

0-diphenyl benzene has yielded 33 now lines not 
recorded before, at frequencies 3196, 3069, 1608, 1696, 
1677, 1603, 1471, 1430, 1288, 1247, 1180, 1168, 1069, 
1032, 1006, 993, 874, 839, 774, 744, 708, 708, 8l6(br.), 
668, 621, 601(7), 406, 369, 319, 263, 238(br.), 144(br), 
112(br) and 73(br) cm-'. 

In addition to those frequencies, o-diphonyl benzene 
shows on our plates seven anti-Stokes Imos not 
rei-orddl Ijefore, at frequencies 993, 708, 616, 406, 
369, 238 and 144 cm ' 

Af-diphenyl benzene, in spite of very marked 
fluorescence obscrveil on tho plates, has also yielded 
27 now lines not recorded before. Tho frequency 
shifts observed in this ease are 3062, 1607, 1697, 
1666, 1494, 1463, 1403, 1346, 1309. 1279, 1241(br), 
1163, 1098, 1039. 1000, 964, 901, 838. 801, 766, 707, 
611, 406, 276{diff ), 238(diff ), 151(diflr and br ) and 
80(diff and br ) cm 

Further investigation is proceeding on those verj 
interesting results, and we hope to give all the 
details and discussions in a pajier which we are 
oflfermg for publication very soon. 

8 K Mukerji 

Agra College 
July 8 


Electrolytic ‘Polishing’ of Zme 
P A Jacquet has described a process whereby 
‘polished’ copper surfaces, resembling m smoothness 
and brightness those yielded by onhnary mechanical 
polishing, could be obtamod by anodic treatment m 
a suitable electrolyte, under prescribed conditions 
of current and e m f * He has since extended his 
method to load and tm* and to aluminium*, and the 
same principle has been applied to tho polishing of 
nickel', but no work appears to have lieen published 
on the electrolytic ‘jxilishmg’ of zinc 

Recently, m tho course of an investigation on the 
oxidation of zmo sheet, wo have sought a method of 
preparation whiidi would avoid production of a 
flowed or disturbed surface layer such as lesulta 
from mechanical polishing, and at the same time be 
free from possible objections of chemical etching, 
notably the nsk of traces of reagent remammg in 
crevices produced by the etc King process itself 
Employing a similar electnwil circuit to that used m 
the earlier work, wo have obtained quite smooth and 
bright Burfacos from the following procedure. The 
specimen receives a preliminary abrasion with eincrv 
paper followed by de-groasmg in benzene or other 
suitable solvent It is then mode the anode (a strip 
of copper serving as cathode) in an electrolj'te 
consisting of a 26 fier cent solution of potassium 
hydroxide ; this is used at room temperature, and 

15 agitated by the passage of a stream of air or 
mtrogen as an alternative to the rotating anode 
recommended by Jacquet. Electrical relationships 
(b.m.t /current-density) aro shown m the accompany- 
ing graphs for electee distances of 2'5 mm. and 

16 mm. respectively The shape of the curve is 
similar to tho typical curve established by Jacquet 
for other metals end electrolytes ‘Polishing’ ooours 
characteristically, without evolution of gas, m the 
range represented by tho nearly horizontal portion of 
the curve, that is, at a current density of approxi- 
mately 16 amp./dm.', the effective B.M.r. being 
spread over a wider range at the shorter d i stance. 
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At low( r and higher b M f values, etching or roughen- 
ing of the specunen takes place, with gas evolution, 
blit at still higher values (beyond the fioint P) the 
phenomenon of ‘polishing’ (now accompanied by gas 
evolution) reappears For specimens previously 
abra<led with fine emory paper (hnishing with 
Hubert 0000) as in our experiments, 16 minutes at 
6 volts suffices for the electrolytic treatment , coarser 
initial surfaces can, however, be satisfactorily dealt 
with in appropriately longer times 



We liB\o followed Jacquet in the use of the term 
‘polishmg’ , neither of the alternatives that have 
been proposed ( brightening’ and ‘smoothing ) is 
adequate, smce each refers to one component only 
of the process actually involved 

W H .T V ERNON 
E G Stroud 

Cliemical Besoarch Laboratory, 

Toddington, Middlesex 
Aug 10 


■ BaU Soc dim I 70S (1930) 

'(.Km izts (10^7) tlRO Tram hUelroehem Soe W. 020 
(I93«) J Eltdniep Teek Soc Fvdlntemat tonf 1947 
* Miktrokimlika Aktlebolsint Ocrmin Pat 646 079 (June 0 1037) 


Melbng Point of High-Punty Silicon 
Hoffmann and Schulze* have recently determmed 
the meltmg pomt of high purity silicon (99 89 per 
cent) and of commercial sdioon (98 per cent), and 
give the values 1,411° ± 2° C and 1,409° ± 2° C 
respectively 

When high-punty silicon was first prepared at the 
National Physical Laboratory by Tucker*, I deter- 
mined the melting pomt of a very pure sample, but 


the results were not published In comparison with 
the above, the data I obtamed are of considerable 
interest 

The silicon, m granular form, was packed tightly 
in a silica pot, the top of which was sealed, with a 
silica thermocouple sheath passing through to a 
depth of about a quartor of the height from the 
bottom of the pot The temperatures of melting 
and of freezing were measured by means of a call 
brated 6/20 rhodium platinum thermocouple 

The results obtametl were as follows 


(а) Oonling 

(б) Hestinx 
(<•) Cooling 
(<() Heating 


The analysis of the silicon after the above experiment 
had boon carried out is given below and was the 
same as that of the original batch of material 





U9 9) 


The meltmg point of silicon of purity 99 93 per 
cent IS therefore given os 1,416° ± 8° C 

The silicon used by Hoffirnann and Schulze was 
slightly less pure (99 89 por cent) and it would 
therefore bo expected that the melting point of that 
sample, namely, 1,411° i 2° C , should be a little 
lower than that described above 

M L V Gayifr 

Metallurgy Department, 

National Physical Laboratorv , 

Teddington, 

Middlesex 


PkVi / 33(22) 001 (19) ) 

•J InnaidSMlmt US 412(102-) 


Photochemical Equivalent in (Optical Sensiuzing 

In a communication to Nature* entitled “Meehan 
ism of Optical Sensitizing of Silver Halides by Dyes ’, 
we described bnefly some experimental results show 
mg that sensitizing dyes adsorbed to silver halides 
pi^uce by absorption of light m their own absorption 
bands deoomposition of the silver hahdo into metallic 
silver and free halogen In the presence of adequate 
halogen acceptors, the dye remains chemically 
unchanged 

The mechanism of the energy transfer m this 
process has not yet been explained adequately 
O Scheibe*, following the sug^tions of Oaffron, 
Weiss and others, has applied the idea of queuitum 
summation to dye sensitizmg of photographic plates 
According to this, large polymeric aggregates of dye 
molecules may absorb several quants simultaneously 
and, in some unexplamod fashion, mtegrate smaller 
quants to form larger ones In some such nmrmer 
it IS suggested that a quantum large enough to 
decompose silver halide is obtamed from smaller 
quanta absorbed by the dye 

There are a number of reasons from jAotographic 
observationa and theory which argue againM this, 
but it 18 evidmt that a primary experimoital datum 
is the photochemical equivident In continuing under 
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improved conditions the experiments referred to 
m our letter, we have been able to show with both 
erythroeine, an acid dye, and with polymethme 
(cyanme) basic dyes, that the values for the photo 
chemical equivalent cluster clouely around unity 
That IS to say, for each quantum of light absorb^ 
per dye molecule, one atom of silver is produced, in 
any event m the initial high efficiency region of the 
adsorption* This result shows that Scheibe s hypo 
thesis 18 unnecessary, as an explanation of the 
energetics, and, for the region studied is incorrect 
S E Sheppard 
Research Laboratories B H Lambert 

Eastman Kodak Company, R D Walker 

Rochester, N Y 
Aug 8 

\AIU11B 140 1096 (T) (■ 25 1937) 

■SrMb« U Natunui 86 795 (19)7) 


Diffusion in Non- Ideal Medu 
In 1934*, It was suggested that the high temperature 
coefficients frequently found for diffusion processes 
in biological systems wore a simple and ncccssarv 
concomitant of the high potential energy barriers 
which prevent free diffusion in such systems It has 
now b^n found that the underlying theory can bo 
put mto a useful quantitative form 
In an ideal diffusion mcdnim, diffusion is a cm 
tinuous process, and its late is defined by the classical 
equation 

Dmi •» constant (1) 

where D is the diffusion constant and m is the mass 
of the diffiising molecules In real liquids and solids, 
diffusion 18 retarded by potential energy bamers 
hence of the total number of molecules in a system, 
only those are free to difftise which have kmetio 
energy sufficient to permit passage through the 
potential energy barriers Hence diffiision alternates 
with periods of vibration about a mean position 
If the simplest possible assumptions are made about 
such a system, that is, that the potential barriers 
surrounding the molecules concerned are uniform 
and do not vary with time, and that all molecules 
having sufficient energy to diffuse through the 
potential energy bamers have m fact an equal chance 
of doing BO, then it is easy to prove the followmg 
relationships, (2) for molecules diffusing m a con 
centration gi^ient, (3) for ions diffusing in a potential 
gradient 

DmiQ« - A (2) 

“ B. (3) 

where n -« (T + 10)/10, T is the absolute tempera, 
ture, I IS the mobility of the ions, and Q„ is the 
ratio of the rates of the diffusion process concerned 
at the temperatures T and (T + 10) A and B are 
constants mdependent of the diffiising species, but 
varymg with temperature and with the nature of the 
diffiiBion medium These equations are reasonably 
satisfactory over a wide range of conditions 
Another method of verifying equation (3) is to use it 
for the calculation of liquid junction potentials If the 
equation » oorreot, B/Q* can be substituted for I 
If this is oarried out m Hendewon’s procedure, it is 
found that liiiuid junction potentials can be calculated 
if the aottvitiss and the Qu» of the mobilities of the 


ions are known The difference between the calcu 
lated and the observed potentials is of the order of 
0 2 millivolts , this is considerably better agreement 
than 18 obtamed by calculating directly from the 
mobilities There is no theoretical reason why the 
calculation based on should be more accurate 
than that based on mobility , the advantage probably 
arises from the fact that m the measurement of Q„ 
systematic errors tend to cancel out 

Equations (2) and (3) can bo applied to biological 
systems for the elucidation of membrane structure 
If a morabrano behaves as a homogeneous structure 
towards penotratmg moloculos, equations similar to 
(2) and (3) hold It is found that red blood coll 
membranes are far from homogeneous, whereas 
Arbacta egg membranes are probably homogeneous 
Fxjienments are now being made to obtain similar 
information for nerve and muscle cells 

J i Daihelli 

Department of Physiology and Rk chemistry. 
University College London W C 1 
Tuly 26 

UsnielU ftod Uava n / Cdt Comp I hyg ol 5 5(2(1934) 


Isolation of Progesterone and AlJopregnanolone from 
the Adrenal 


The presence m the adrenal gland of material 
posstSHing progestational activity was reported by 
Engelhart*, who obtained lipoid extracts which pro 
dueed cestrous and progistational effects in the utenis 
of the immature rabbit Callow and Parkes* con 
farmed these findings and showed tliat a fractionation 
of the active materials was jiossiblo by the method 
of Allen and Meyer* They suggested, in view of 
the structure of the substances already isolated from 
the adrenal cortex, that the material responsible for 
the progestational activity might be progesterone or 
a closely allied compound 

Using pentane soluble material kindly supplied by 
N V Organon Oss prepared by extracting ox 
adrenals by the modified method of Swmgk and 
Pfiffner*, followed by distribution of the crude t xtract 
between pentane and 30 per cent alcohol, wo have 
each succeeded independently m isolating pro 
gestorone (m p 121°) and allopregnanol(3) one(20) 
(m p 198 200° cor ) The 1 itter which is without 
obvious biologiuil activ ty, oocuired m the greater 
amounts Bk assavs earned on throughout the work 
by one of us (D B ), with the kind co operation of 
Dr A b Parkes suggest that much, if not all, 
the activity can bo accounted for by tho progesterone 
content , , . 

Experimental details of tho methods used b> each 
of us for the isolation of these compounds will be 
published independently in full detail shortly 
D Beall 

(Beit Memorial bellow ) 
British Postgraduate Medical School, 

London 

T Rkichstrin 


Chomisohes Institut, 
Eidg Tech Hochschulc 
Zfarich 
Aug 3 


' Fngelhait E Shtt Woehr 9 2114 (1930) 

•CHlow R K PMke« AS,/ PhpHcl 17 28P (1936) 

• Allen W M Meyer R K Amtr J Pkytwl KM 66 (1983) 
•Pflllner J J Ym H M Taylor A R ^ *«! Ckom 106 626 
(1984) 
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Changes in the Lymph Glands of Tumour-Bearing 
Mice 

Dubino experunenta m this Institute as previously 
described* *'*, a spindle-celled sarcoma (Mai. sarcoma 1 ) 
was obtained m a mouse after 133 days’ treatment 
with a carcinogenic compound Mice bearing grafted 
generations of this tumour showed blood changes to 
accompany the growth of the grafts, and on five 
occasions cell-free filtrates giving rise to sarcomas 
resemblmg the jiarent tiunour were obtamed and 
grafted for many generations In the 1 22nd genera- 
tion of the original sarcoma, a cell-free filtrate of this 
tumour, together with blood from the mouse bearing 
the grafted generation, was introduced into an 
irradiated mouse, which produced a sarcoma (Mai 
Fd 6) at the site of inoculation This tumour and 
its descendants have provided the material for the 
experiments to be described 

Mice bearing these tumours show the following 
changes : 

(1) In many, the lymphoid tissue becomes m- 
volved in a widespread neoplastic change affecting 
the glands of axillee, grom, lumbar and mesenteric 
regions Tho degree of involvement shows no relation 
to tho proximity of the grafted tumour. Microscopic 
examination of tho glands shows four conditions, 
namely : 

(a) The gland may differ little if at all from 
normal. 

(b) Changes sunilar to those seen m mice after 
X-rcidiation, or during mduction of a sarcoma by a 
chemical agent*-'. 

(c) The lymphoid tissue is more or leas wholly 
replaced by spmdio-cells similar to those of the 
tumour grafts In these cases, such glands may or 
may not show enlaigoment Mmute and remote 
glands givmg no macroscopic evidence of change may 
be composed of tumour cells Comparison of sections 
suggest that this change begins at the periphery, for 
the medulla may bo entirely surrounded by a band 
of large, pale cells which extend down the trabecule 
in close masses The appearances 
do not suggest tho spre^ of these 
cells from a metastatic focus They 
seem rather compatible with some 
further development of process (b) 

The simultaneous changes m glands 
on both sides of the body are diffi- 
cult to explain by any process of 
metastasis. 

(d) The normal lymphoid cells 
appear to undergo hyperplasia with 
enlargement of the glamte, suggest- 
ing a lymphosarcomatouB change 
difficult to explain 

(2) Subcutaneous mjections of 
blood from these mice produce sar- 
comas — one of which is now m its 
sixth grafted generation 

(3) Portions of glands, or whole 
glands from mice bearing grafted 
generations of Mai. FU. 6 and 
other tumours similarly obtained, 
when grafted mto mice, induce tumours at site 
of mooulation — which sarcomas have been propa- 
gated by grafting. In seleotmg glands for trans- 
plantation those appearing to be enlarged were 
avoided, and, where microscopic examination was 
made of other halves of glands grafted, many of these 
appeared normal. Hence the capacity for neoplastic 
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growth on transplantation does not seem to depend 
on previous sarcomatous changes as described iinder 
l(o). It might be suggested that the process of trans- 
plantation per se encourages growth*. The rapidity 
of changes mvolved is remarkable — a lymph gland 
transfer^ from mouse A to mouse B five days 
after grafting the sarcoma in A has been found 
fifteen days later to have produced a tumour histo- 
logically similar to the parent graft m A. Normal 
mice grafted with normal glands liavo not developed 
tumours. 

Similar results have also been obtained with the 
mouse sarcoma S 37. 

The factors concerned in those changes m lymph 
glands are under mvestigation here, and quantitative 
estimations of iron in such glands are being carried 
out by Mr Warren The metabolism of lymph 
glemds 18 bemg oxammod by Mrs Boyland 
These inquiries have been assisted by grants from 
the International Cancer Research Foundation, tho 
British Empiro Cancer Campaign, and tho Fmnoy- 
Howell Res^rch Foundation. 

Dorothy Parsons 

Research Institute, 

The Royal Cancer Hospital (Free), 

Fulham Road, S W 3 
July 28 

■ Cook, J W , J Clum Soe , 3277 (1931) 

• Cook, J W , »nd Butrows, H , Amtr J Ctnftr, 27, 267 (1#36> 

• Panoiw. Jj l),J Path and Bad , <», 46 (1935) 

< Mayneord, W V , and Panon*, L D , ifrirf , 86 (1937) 

• Clarkaon, J R , Stayneord, W V , and Paiwns, L D , tfcii , M, 

221 (1938) 

• KUoner, A , Amer J Canetr, M, 1 (1937) 


Assay of Thyrotropic Hormone 
The thyroid gland of the gross snake (Tropvdonotw 
natnx) is readily affected by subcutaneous mjections 
of small amounts of thyrotropic hormone, showing 
hyperplasia and a strong colloid loss As it presents 
a very constant histological picture under conditions 


where the thyroids of animals such as rats and 
guinea pigs often show considerable histological 
variation, this is suggested as a possible means of 
assay of thyrotropic hormone. Although effective at 
temperatures so low as 13° C., thyrotropic hormone 
reacts more strongly at 24° 0. Grass snakes are 
mexpensive and easily handled in a laboratory. 



Thyroid or control non-hibbrnatino snakb (a), and or a 
S llOLAR SNAXB IN9KOTXD WITH TMYROTBOFIO HORHOKH (t). 
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The accompanying photomicrographs show the 
thyroid of a control non hibernating snake kept at 
24° C (a) and the gland of a snake kept under 
similar conditions which had been twice injected 
with half a umt of thyrotropic hormone at 24 hour 
intervals, and killed twenty four hours after the 
final mjection (b) 

E M Mason 

Bowott Research Institute 
Aberdeen 
July 26 


Cholinesterase at the End-Plates of Voluntary Muscle 
after Nerve Degeneration 

Thk concentration of cholmestcrase is im reased in 
voluntary muscle of guinea pigs after nerve de 
generation^ It has been suggested* that this 
increase results from the considerably dtenased 
volume (F) of muscle fibres The number of fibres 
and end plates remams constant at least during 
the period examined (five weeks) Wlulst the volume 
of muscle fibres decreases the unchanged volume of 
end plates becomes relatively more important Due 
to the high concentration of the enzyme at the end 
plates a change in the relation V end plates/F 
muscle fibres in favour of V end plates must produce 
an increase of the enzyme concentration of the whole 
muscle as taken for tho determinations 

We have measured the relation between the \ olume 
of normal and denorvated muscle fibres and deter 
mined at the same tune the concentration of tho 
enzyme Two weeks after cuttmg the sciatic nerve 
of gumea pigs the moreaso of tho concentration of 
cholinesterase is approximately mversely proper 
tional to the decrease of volume of the denervated 
muscle fibre This indicates that tho concentration 
of enzyme at tho ond plates at this tune is nearly 
unchanged Four to five weeks after denervation tho 
dunmution of volume of the denervated muscle fibre 
IS more important than tho increase of the enzyme 
concentration The concentration at the end plates 
at this date seems to be a little smaller than m 
normal end plates But even then there is still a 
very high concentration 

In the peripheral part of the cut sciatic the con 
centration of cholinesterase after two weeks is 
decreased (about 30 per cent) whereas in the neuroma 
formed at the central end of the out sciatic the 
concentration increases to a value which is twice as 
high as m the normal nerve* The endings of tho 
nerve fibres m muscle at this date have disappeared 
These experunents provide evidence that the enzyme 
IS localized at a high concentration in the ond 
plates of muscle and not m the enduigs of the nerve 
fibres 

This work has been made possible by a grant of the 
Ella Sachs Plotz Foundation 

R CouTEAtrx 

* D Nachsiansohn 

^boratou^ de Biologie exp^runentale et 
Lsboratoire de Physiologic g6n6rale do la 
Sorbonne, Pans 
Aug 4 

Kunsr, A sad Wsobmsiisolin D O X Soe BtU US 786 (1M7) 

■ SschaaiMoba, D 0 R 8 m Mat IM 6M (1»88) 

■ Wsd na smo l m D not jret pnbttahed 


Vernalization of Excised Embryos 
In a previous letter* attention was directed to the 
fact that tho process of vernalization could be carried 
out BiiccesHfully on excised embryos of wintir rye 
var Petkus (fuller information has been published 
elsewhere*) Tho embryos m the case referred to 
were rernoveil fiom grains previously soaked for 
6 hr m a storiliring solution and were kept on an agar 
medium contaming nutrient salts and glucose 

More recent work has shown that even during 
the first fow hours after soaking far reaching changes 
occur in tho grain leading to oxi hanges between 



AbOVS PulSTH OBOWN from FXI ISKD KMBRYOS 
KEPT AT l°C FOB SIX WEEKS ON NUTBIENT AOAR 
WITHOI T CABBO&YllBATK 

Below Plants grown tbovl similar embryos 

TREATED IN THE SAME WAY BUT ON NUTBIENT AOAB 
CONTAINING 3 PER CENT SUtBOSK 

aleurone layer endosperm and embryo resulting in 
large variations m growth of roots and coleoptile 
The experiment here reported mvestigates the possible 
role of such exchanges by utilizmg embryos excised 
from the dry gram Such exchanges were found to be 
inoperative m vernalization On the other hand the 
presence of carbohydrate supply (3 per cent sucrose) 
has been found to be essential 

In the accompanying photographs plants are 
shown grown from excised embryos removed after 



482 


NATURE 


different periods of soaking, otue set placed on agar 
and nutrient salts only, the other set receiving 3 per 
cent sucrose m addition All were kept at 1° C for 
SIX weeks, at the end of which period sugar waa added 
to the control set now kept at room temperature 
until largo enough to transplant to soil It will be 
seen that, m the absence of sugar durmg the low 
temperature exposure (upper photograph) almost 
complete failure of vernalization has result^ Clearly 
therefore the vernalization effect is concerned with 
some change in the absorbed carbohydrate occurrmg 
at low tempierature only (lower photograph) 

Further work will be undertaken with different 
concentrations of various sugars and aho on the effect 
of omitting inorganic nitrogen from the culture 
medium 

F O Orboory 
R S DE Bopp 

Research Inatituto of Plant Physiology 
Imperial College of boienco and Technology, 

London, S W 7 

' Orugory P 0 »nd Purvl* 0 N NAruKI! IM 240 <1036) 

• Gregory F G »nd PurvH ON Anit Hot N 3 8 237 251 (1»38) 


Discovery of Cceloplana sp at Krusadi Island Manne 
Biological Station, Madras 

After tho silver jubilee session of the Indian 
Science Congress m Calcutta, to which I was a 
delegate, was concluded, I went down to tho south 
of India to the Maruie Biological Station Krusadi 
Island, at the kind invitation of the director of 
fisheries fur Madras, Dr Simdara Raj to study the 
fauna of that coral island 

While there I was fortimate to collect a single 
specimen of Caioplana, which I detected crawling m 
a dish containmg seaweeds, chiefly Hahmeda opun 
ttadea The specimen was about 6 mm in length 
translucent and famtly suffused with green to tone 
m with the weed on which it was living I made 
several observations on and sketches of the living 
animal, but was unable to preserve it os it frag 
mented when I attempted to kill it with ooirosive 
sublimate Unfortunately, I had to leave for Colombo 
tho next day and was unable to obtain euid study 
any further material 

The anunal resembles C bocki Komai, described 
from Japan, but certain differences compel me to 
thmk that it represents a new species The work of 
describmg the anunal has been entrusted to- Dr 
D W Devanesan, assistant director of fisheries for 
Madras, and his research assistant, Mr S Vara 
darajan I have smee heard that these two workers 
have secured a good deal more material and we may 
hope for a full description before long In the mean 
time. It seems desirable to place on record this 
mteresting find, the first from Indian waters, and m 
a locality far removed from any other m which the 
genus has been found The species is evidently not 
uncommon and the clue to its habitat may bo useful 
to others who may have the opportumty of biological 
work m the tropics 

W M Tattebsaix 

Zoological Department, 

Umvorsity College, 

Cardiff 
Aug 6 
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Function of the 'Gills' m Mosquito Larva 
It has been assumed until quite recently that the 
‘gills, or anal papilloe, of mosquito larv» serve for 
respiration and I accepted this view m a previous 
publication*, though with some misgivings m view 
of Dr Wigglesworth s demonstration*, that the 
respiratory function is at most secondary 
Wigglesworth (1938)* has summed up work of his 
own and of others and has shown beyond doubt 
not only that the mam function of the gills is the 
absorption of chloride but also that the size of these 
structures in a given species of mosquito is largely 
governed by tho concentration of chloride m the 
water, the gills bemg considerably larger m -water 
of low chloride content than when the concentration 
of chloride is comparatively high 

Tliough, however, Wigglesworth mentions that 
this phenomenon provides an explanation for tho 
largo sausage shap^ type of gill characteristic of 
larvte breeding m small contamers (tree holes, plant 
axils, etc ) and, by inference for the small rounded 
gills of those which breeil in saline waters, ho has 
omitted to note that it also explains tho anomalous 
case of those larvee which breed m small contamers 
but which are predaceous These latter have very 
short rounded papilla) (ref 1, p 21) instead of 
the largo sausage shaped typo which is found m 
nearly all other species occurring m small containers 
In the light of tho discovery that the chief function 
of tho anal piapilla) is to absorb chloride, tho explana 
tion of this apparent anomaly becomes obvious 
predaceous larvn obtain their chloride from the bodies 
of their victims and thus do not require large gills 
wherewith to absorb it mdependently 

G II E Hopkins 

Agricultural Laboratories, 

Kampala, Uganda 


Hipkiiu Uwqultoea of the KthiopUn Regiou Part 1 (1036) p 12 


' Wlggldwortb, The Kesuletlon of Ounotlo Pteeeur 
OoDdentimtlOD lo the Hamolrmph of Mosquito L 
Jiua U 235 247 (1038) 


A Curious Atmosphenc Phenomenon 

On July 23, at 5 p m , while visiting Ranelagh, a 
friend and I were sitting m the small temple which 
18 at the highest pomt m the grounds It -was a 
bright day with little -wind, but there were haze and 
some cloud I do not know the bearings from this 
temple, but considering a hne at right angles to the 
door of the temple as zero, the phenomenon to be 
described occurred at an angle of azimuth of 48° or 
80° to our left, which may have been E 8 B 

The occurrence was first noticed at 8 pm and 
Went on until 6 18 and later, and was again seen at 
9 16 from another station at the general ground 
level 

What we saw was a tali and very narrow, vertical, 
grey column subtending a vertical angle of 20° or 
26° In the foreground about a quarter of a mile 
away were tall trees and the column appeared 
behmd these at perhaps a third of a mile away from 
us There was a slight wave motion up the oohnim, the 
amplitude of the waves bemg say two or three diam^rs 
of the column, which was perhaps fifty or more dia> 
meters high The diameter was constant all the way 
up The column persisted for a time always m the 
same place except whm there were two ( 1 three)oolanui8 
separated by an angle of azunatb of say 2* or 3® 
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When the colvimn dieappeared, as it did frequently. 
It did so along its whole height at the same tune, 
and formed again suddenly along its whole height 
Occasionally a top short length would break off, 
float away and disappear 

I directed the attention of two women (strangers 
who happened to visit the temple) to the occurrence 
and they too saw it easily, so in all four saw it 
Ihe only cause I can think of is that there was a 
whirlwind, or a senes of whirlwinds which eon 
centrated the haze Smoke seems unlikely Jho 


straightness, verticality, uniformity of diameter, 
constant position and repeated occurrence were most 
marked 

It would be mteresting to know if such a phe- 
nomenon has been seen before and what explanation, 
if any, has been suggested 

A S It Aokkbmanv 

17 Victoria Street, 

Westminster 
London S W 1 
Lily 28 


Points from Foregoing Letters 


A GRAPH showing the variation with timperaturo 
of the intensity of the magnetic field needed for the 
onset of resistance in very thin suporc onducting films 
of mercury (400 1000 and 10,000 A approximately) 
18 submitted by Dr F T S Appleyard and A D 
Misener The intensity of the field changes by a 
factor of more than fifteen on passing from tho 
thinnest to tho thickest film 

Drs J G Daunt and K Mendelssohn find that tho 
him of liquid helium II which forms on solid surfaces 
18 about 6 X 10^ cm thick, and that the heat trans 
pirt through tho film is a transfer of mass They 
conclude that the rate of transfer depends only on 
the thermal state of liquid helium II 

Using five counters separated by various thick 
nesses of air and lead, Miss Z WMiutyiiska and Prof 
L Wortenstem have sought for evidence of neutron 
proton exchange phenomena in cosmic rays They 
conclude that if the particles constitutmg the bulk 
of the penetrating component give rise to any ex 
change effect, the mean free path m lead for this 
effect 18 much longer than 30 cm , and they calculate 
that the relative number of protons present m cosmic 
penotratmg radiation must bo very small 

Tho difference between the absorption of hydrogen 
and of deuterium on promoted molybdenum oxides 
IS found by J H Hudwn and G Ogden to vary with 
temperature and type of promoter (zinc, nickel or 
cobalt) At 77° K tho deuterium is absorbed to a 
greater extent than hydrogen by all three absorbents , 
at 218° C the absorption of the deuterium is lower 
than m the case of zinc and cobalt molybdenum 
whilst above 300° the absorption ogam becomes 
greater 

Photographs of Raman spectra of ortho and weto 
diphenyl benzene m the molten state are submitted 
by Prof S K Mukerji Thirty throe new lines were 
recorded for the ortho oompoimd and 27 new Imes 
for the meta compound, and these may throw some 
hght on the nature of tho symmetry of the benzene 
rings in their structure 

Dr W H J Vernon and E O Stroud describe 
a method for obtammg ‘polished fearfaces of zmo 
(comparable m smoothness and brightness with those 
produced by mechamoal polishing) by means of 
onodio treatment m an aqueous solution of potassium 
hydroxide tmder preeonbod conditions of current 
density and a x r 

The melting pomt of a high-punty silicon sample 
(99 93 per cent) was found by Dr M L V Gayler 


t » bo 1 416 ( this being 4° hight r than that recently 
found by Hoffmann and hchul/i for a sample of 
slightly lower purity 

Measurements of tho photoi hi mioal equivalent in 
the optical sermit /mg of silver halidos by dyes have 
boon made by Dr S T Sheppard Dr R H Lambiit 
and R D Walker 1 ho abs irption of one quantum of 
light per dyo molicule gives one atom of silver A 
quantum equivalent of unity is hold to contradict the 
hypothesis of quantum summation for the process 

Formnlie for molecular diffusion in a concentration 
gradient and for ions diffusing in a p ti ntial gradient 
are submitted by Dr J I Daniclli These equations, 
he states aro reasonably satisfactory over a wide 
range of conditions and may be used to in 
dicato whether biological membranes such os egg 
membranes anil those of the red blood cells are 
homogeneous or not 

D Beall and Prof T Reichstoin have each isolated 
progesterone anti alloprogiiaiit lone from ox adrenal 
concentmtes 

Changes in the lymphatic tissue m rats which have 
devoloptnl a tumour, originally induced by a cancer 
producing substanoo are desonbod by Dr Dorothy 
Parsons The tumour can bo protluced in other rats 
by transplantation of a lymph gland or by inject ion 
of blood and cell free filtrates from tumour lioarmg 
animals 

Photomicrographs of thy roid gland sections of the 
grass snake, showing changes brought about by 
mjection of small ami nits of thyrotropic honnone 
aro submitted by Miss L M Mason who suggests 
that the effect observed m iv be suitable for the 
biological assay of tho honn mo 

Following upon the cutting and dostructi m of the 
sciatic nerve, tho concentration of the enzyme 
cholmestoraso at the end plates of the v oluntary 
muscle of guinea pigs is fount, by R Couteaux and 
D Nachmansohn to docrease in mverse jiroportion 
to the volume of tho muscle This indicates that the 
enzyme is localized at a high concentration in the 
end plates of the muscle and not m the endings of 
tho nerve fibros 

Photographs of rye plants obtained from embryos 
excised from seeds and grown after keeping at 1° C 
for SIX weeks on agar plus nutrient salts, with and 
without the addition of 3 per cent sugar solution, 
ore submitted by Prof F G Gregory and R S de 
Ropp They show that m the absence of sugar durmg 
the low temperature exposure, almost complete failure 
of vernalization results 
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Research Items 


Viking Figure Head from the Scheldt 

Thf wooden figure head from a Viking <>hip pur 
ohaued by the British Museum (Bloomsbury) with 
the aid of grants from the National Art Collections 
Fund, and regarded as the most important relic of 
the Vikmgs outside Scandinavia has recently been 
di scribed and figured by Mr T D Kendrick (Brtl 
Mu» Quart , 12 3 , 1938) It is the figure head or 
stem pout of a V iking ship, made of oak and measuring 
four foet rune inches in length It was found about 
two years ago with slop s timbers durmg dredgmg 
operations in the Bivcr Scheldt at Appels, near 
Termonde, Belgium The carving consists of a beaked 
head on a long neck, with a perforated tenon at the 
end It 18 the only example of the aoomorphic 
terminals frequently mentioned in the Sagas and 
represented m the sculptures on Scandinavian tomb 
atones It is dated tentatively at not later than 
A D 800 Its attribution, it is anticipated, will bo 
a matter of much discussion It is obviously north 
Gorman work, and may be Danish , but that it is 
Norse is unlikely It bears only a distant relationship 
to the carving which adorned the Norwegian ships , 
while on structural and morphological grounds it can 
be shown that it could not have adorned the prow 
or stem of a vessel of the Oseberg or Qokstad kind 
Willie there is nothing precisely like it m Danish 
archerology it has to be remembered that little or 
nothing 18 known of Danish boats, while there is strong 
probability that a Viking ship sunk off Termonde 
would be Danish Not only cLd the Danes for long 
assail the Frisian coast but they also heul a base at 
the mouth of the Scheldt If this attribution should 
be correct the Termonde carving is the only consider 
able fragment that has siirviveil of the ships m which 
the Danes attacked the Low Countries and the coasts 
of England 

Navaho Ceremonial 

In a study of the agricultural and hunting methods 
of the Navaho of Arizona and New Mexico, Mr W W 
Hill pomts out the unusual amount of ritual that 
has been integrated in the affairs of everyday life 
among this people {Yale Un%v Pub AtUhrop , No 
18 , 1938) To understand their reasons for this, 
regard must be paid to the salient physical conditions 
of the Navaho country The difficulties of the 
physical background, due to its aridity and the 
distribution and quantity of rainfall, have been over 
come by the Navaho m two ways first by the 
practical adjustment of agricultural methods, and 
second by moorporation mto the agricultural round 
of a senes of ceremonies, which attempt to realize 
for the mdividual a control over phenomena that 
actually he cannot control So in huntmg, which 
was the second most important econotme pursuit of 
the Navaho next to a^culture, they practised a 
ritual and a non ntual form lliey believed that 
game, when killed, did not die but returned to its 
own country, while they themselves wore under the 
observation of the Talking Qods Hence they were 
carefiil to observe all ntual and taboos The observ' 
anoe of ritual made it possible for them to accomplish 


more than on ordinary occasions For example, m 
the Wolf Way of hunting they actually ceune to 
possess many of the attributes of the wolf, mcliiding 
his prowess in the hunt A peculiar feature of the 
ritual hunt was the complete reversal of the psycho* 
logy of the participants Their demeanour, habitually 
gay, became dour, and no joking or levity was pier 
mitted In agriculture the ceremonies wore definitely 
magical and religious in content but m contrast to 
the bulk of Navaho ritual, they were primarily 
esoteric m character As attributes of agricultural 
procedure, they took a role of vital imjiortanoe m 
every stage of cultivation and they were most often 
fotmd interwoven with the actual procedure at jximts 
where it hod failed to meet the necessities of an 
inhospitable environment and served to Oompensate 
for the lack of technical development 

Orthopaedic Aspects of SaaUca 

Db Abthtb Wesson (Reports on Chronic Rheumatic 
Dieeaees, No 4 , 1938 H K Lewis) deprecates the 
view that sciatica indicates inflammation of the 
sciatic nerve, and maintains that the so called 
sciatic fiam is a referred piam from pathological 
conditions m the muscles, ligaments and lumbo sacral 
and sacro iliac joints He describes three mam groups 
of sciatica The first two groups have m common a 
jiositive Las^gues sign and spuial deformity, while 
in Group III these signs are absent The characteristic 
features of Group I, which is due mainly to acute 
and chronic trauma are piam, deformity and lumbo 
sacral tenderness, and the treatment consists in 
restoration of alignment, restoration of normal muscle 
balance and mamtenance of full mobility The char 
octenstic features of Group II, which is due to a 
chronic muscle imbalance, arising from piostural and 
occupiational causes, are piam of a more gradual onset, 
deep tenderness m the area between the iliac crest 
and groat trochanter due to changes m the regional 
muscles, marked weakness m the abductor muscloe 
of the hip and a functional scoliosis The treatment 
of this group consists in the production of muscular 
relaxation and restoration of normal muscle balance 

SUDsucs of the Halibut Fishery 
Dk P Jespebson lias recently given a compre 
hensive statistical survey of the halibut fishery in 
the waters round the Faroes, Iceland and Greenltmd 
(Mtddeleleer fra Kommteetonen for Danmarke Fiaherx 
og Havundereegelter, Sene Fi^n, 10, No 6) The 
27 tables and 20 figures show the changes m the 
yield of the Faroeee and Icelandic fishery since the 
year 1906 and of the Greenland fishery smee 1928 
The propxirtions of the total yield of the fishery 
taken by different countries are given and it can be 
seen that m all three areas the E^lish catch greatly 
exceeds that of other countries Scotland takes 
second place m Faroese waters 1907 and 1908 and 
the immediate piost War years of 1922 and 1928 
were 'peak penods' m the fisheries of both the 
Iceland and Faroeee areas, and each of these peaks 
has been followed by a marked and steady dMline 
m the total yield of the fishery total 
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>ield the peak of 1922 and 1923 reached 
a minimum m 1929 and 1930 m the loelandio and 
Faroeee waters, and was thereafter followed by a 
fairly steady increase m the Faroose fishery and a 
slight one m the Icelandic fishery Data concerning 
the Greenland fishery were obtainable only from the 
year 1928 The year 1929 showed the greatest total 
yield, since when there has been a decline so that m 
1936 the total catch amoimtod to only half that of 
1929 The statement that “these fluctuations in the 
catches are certainly due more to accidental circum 
stances connected with the fishery tlian to any 
change m the size of the fish stock ’ may bo some 
reassurance, but the figures of the statistical tables 
and the g^phs which Dr Jespersen has prepared 
from them certainly do not present the picture of a 
stock of fish which is being rationally exploited 

The Cultivated Mushroom 

No plant taxes the skill of the gardener so much as 
the common mushroom , its croppmg is often erratic, 
oven with expert commercial treatment Miss D M 
Cayley has experimented with various composts for 
the growth of several kinds of wild and cultivated 
mushrooms (J Roy Hort &oc , 63, Pt 7, 326-333 
July 1938) A loose mixture of chopped straw, chopped 
hay, crushed oats and sand, watered with a solution 
of sulphate of ammonia, was found suitable for spawn 
production Cultivated mushrooms would pr^uce 
fruiting bodies upon a wide variety of fermented 
and unfermented composts Most of the wild species, 
however, would not fruit upon artificial composts, but 
a kind of mushroom which grows around old hay 
stacks provides an exception It can be grown upon 
a simple, cheap compost of naturally rott^ material, 
and offers considerable possibilities for commercial 
development Mias Cayley also describes (Oard 
Chron , July 16) the history of mushroom cultivation 
Marchant le P6re was apparently the first to discover, 
m 1678, the mycelium of the organism, and m 1707 
Toumefort first described its horticultural propaga 
tion Other records bring the history to modem 
times 


Early Ecbiaodemis 

Two new ochinoids (AtdecAtnws and Ectweehmua) 
from the Upper Ordovician of Oirvon are described 
by E W MacBnde and W K Spencer {Phtl Tram 
Roy Soc , B, 229, 91 , 1938) Some of their features 
recall those seen m the early stages of development 
of living echmoids, such os the undivided or incom- 
pletely divided ombulacral pores, the arrangement 
of the plates on the peristome, and the incomplete 
radial symmetry of the apical dl^ due to the presence 
of only one inter radial plate, the madreponte The 
test was thm and flexible with two columns of 
ambulaoral and seven to nine of interarabulaored plates 
m each area The pores m the ambulaoral plates are 
near the per radial line A striking feature is that 
the radial water vessel was enclosed in the test, thus 
resembling the Asterozoa The lanterti is of a simple 
type, oonsieting of jaws and teeth only, and there 
ore no auricles In the penproct there is an anal 
pyramid with valvular plates — a character previously 
unknown m the Eohmoidea Both genera are regular 
forms, but one (EottnecAtnus) is stated to be elongate, 
but with the plane of symmetry different from that 
«n the heart urohms Even more remarkable than 
the eohinoida is Eothuna which, although resembling 


in many respects the two Echmoids, is regarded as a 
holothurian, since it is without ocular plates, and 
possesses five pairs of oral plates instead of jaws 
Unlike other holothurians Eothuna has a complete 
tost formed of thin plates, a condition comparable 
with the post larval stage of Cucumarta The mree 
in the ambulaoral plates differ from those of the 
echmoids in having many openings 

Ltad-Uramum-Thonum Ratio m Clevcite 

Recbnt analyses of different layers of crystals of 
iiranmite show that the composition may not bo 
uniform throughout a single crystal Ruth Bakken 
and Ellon Gleditsch have now oxammod a single 
clovoite crystal from Ausehnynri m Norway (Am«r 
J Sci, 96-106, 1938) Analjses wore made of 
yellow and reddish alteration products (I) , adherent 
gangvie mattnal (II), outer layer of the black 
lustrous cleveite (III), middle lajer (IV), and 
core (V) It 18 interesting to find that PbO, which 
18 about 13 per cent in V-III, rises to more than 20 per 
cent m I Iron oxide similarly rises from about 1 per 
cent to nearly 4 ThO, vanes but little in V-III , 
but 18 more than doubled in I Uranium, on the 
other hanil, shows a niarketl decrease in I From 
III to V the colour deepens and the ratio UO,/UO, 
increases from 1 35 to 1 48 Tho lead ratios and 
corresponding (approximate and uncorn>cted) ages’ 

PI) lif IV \ Avnmtfe 

v +0 JSTU 0 *««« ® 

MUUoMOfs.am 1283 1294 1208 1293 

In a similar investigation of a Canadian uroninito 
from Wilberforoo, Alter and Youill (J Amer Chem 
Soc , 390 , 1937) found the load ratios for the outer 
and middle layers and core to be 0 1668, 0 1678 and 
0 1864 respective ly 


Thuotropy 

SoMF new experiments on thixotropy have recently 
boon described by C W Corrons and H G F Winkler 
(Naturwise , 26, 517 , 1938) Powders of a known 
nuclear sire (mirroscopio and sub microscopic) were 
placed m tubes with different quantities of liquids 
The degree of thixotropy is given by the ratio of 
tho volume of liquid to the volume of solid for which 
the system after one minute’s rest just shows no liquid 
flow when the tube is inverted, though the system is 
liquid when shaken It was found that of the particles 
examined, those which wi re flat or rod shaped 
showed thixotropy in water The following sub 
stances of this type were used kaolin, halloysite, 
metahalloysite, muscovite, glauconite, graphite, 
molybdenum glance and trernolite Quartz, felspai 
and fluorspar, on the other hand, are approximately 
isometnc, and do not show tho phenomenon in water 
The degree of thixotropy is greater tho finer the 
particles The presence of electrolj tea is not necessary 
for tho occurrence of the phenomenon Their effect 
varies and does not follow the coagulation series 
Thixotropy occurs not only with aqueous sols, but 
also m organic media In fact, some substances, 
such 08 quartz, felspar and fluorspar, which do not 
show the phenomenon m water, do so in benzene 
provided the particles are of the right size It may 
bo oonoluded that every substance, if the particles 
are sufficiently fine, will show thixotropy in a suitable 
liquid 
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Mcchaiunn of Mutarotation 
B Kuhn and L Birkofer have lecently diaoussed 
the catalytic reduction of ({lucoaidee derived from 
secondary bases and the bearing of their experimental 
results on the theory of mutarotation (Ber deutach 
chem QeaeUa July) Jacobson and Stelznor regarded 
the mutarotation of sugars as a process of oxo oyclo 
desmotropy, or ring ohaui tautomerism, which m 
volves the change from one ring structure to another 
through an mtermediate open form, in which a 
doubly linked oxygen atom appears Since the 
resulting carbonyl group is readily reduced by the 
addition of two hydrogen atoms, it would appear that 
the mutarotation of a sugar derivative is intimately 
associated with easy reduoibility Thus the alkyl 
gluoosides and the fully acetylated hexoses, which 
do not exhibit mutarotation, cannot bo reduced in the 
some way as the free hexoses The authors have 
already described (Ber of March) two compounds 
namely, the d glucosides of piperidme and dibenzyl 
amme, which unexpiectedly exhibit mutarotation 
As denvatives of secondary amines they are incapiable 
of yielding SchiiTs bases, and it would be reasonable 
therefore, to suppose that they would not be easily 
reduced In fact under the usual conditions reduction 
at lOO" C leads only to the formation of free base 
and d sorbitol, but by keeping the temperature 
below 76° C and usmg nickel as catalyst it has been 
found possible to isolate N 1' sorbityl piperidine, so 
that mutarotation and alcoholic reduction are again 
shown to be mtordependent Further explanation 
of the mechanism of mutarotation is furnished by a 
study of the glucoside derived from dibenzylamme, 
which has an extremely low mutarotation velocity 
The latter was enormously increased by the addition 
of water and to an oven greater extent by hydro 
chloric acid Thus the authors conclude that in 
such cases cither bases or salts must be formed 
before mutarotation can occur, so that it is not the 
glucoside itself but rather its cations which undergo 
this transformation This seems to bnng their views 
into harmony with those expressed by Lowry 

Thermal Data for Organic Compounds 
The heats of combustion of some compounds 
which are important in carbohydrate metabolism 
have been determined by means of the bomb calori 
meter by H M Huffman and S W Fox {J Amer 
Chem Soc , 60 1400 , 1938) From the results at 
26°, the values of the lieats of formation { AH) and 
the free eneigies of formation ( AF) m k cal are 
calculated to be as follows 

- AH - 

Fmnaiio acid 194 88 157 23 

Halclo arid 189 46 161 32 

Hucclnit acid 226 SS 179 SS 

a i OlucoM 305 73 218 72 

a-d Olucoac bydratc 376 32 273 76 

f-d Olucote 304 23 218 32 

Sulphur Dioxide 

Some thermal properties of sulphur dioxide have 
been accurately measured by W F Qiauque and 
C C S^honson (J Amer Chem Soc , 60, 1389 , 
1938) The melting and boiling pomts were found 
to be 197 64* K and 283 08* K , respectively 
(0° C •> 273 10° K ) The heats of fusion and evapora 
tion per mol are 1769 1 gm oal and 6960 gm cal , 
respectively The vapour preasures were determined 
and represented by an equation From oalonmetno 
measurements, the entropy of the gas at the boilmg 
pomt was found to be 69 23 units per mol, which 


agrees with the value found from speotrosoopio data, 
showing that the entropy approaches zero at the 
absolute zero The bond angle (between 8 and O) in the 
sulphur dioxide molecule is calculated as 129 ± 4°, 
with the 8 — O distance os 1 46 ± 0 02 A 

Galcrkin’s Method in DifFerentul Equations 
This method was given by V Q Oalerkm m his 
treatise Rods cuid Plates’ (Vestnik Ingeneroff) so 
long ago as 1916 but owing to language difficulties is 
little Imown m Great Britam The account by Prof 
W J Duncan (Atronauttcal Bes Com Rep and 
Mem , No 1798 , 1937) will therefore serve a useful 
purpose The method starts by choosing a certam 
number of fimotions which satisfy the given boundary 
conditions, and taking a linear combination of these, 
with coefficients chosen so that the mean square 
error shall be as small as possible In praotioe, the 
minimum condition gives a set of simultaneous 
linear algebraic equations The method is particularly 
suitable for meohamoal problems oonoemmg elasticity 
or oscillations, such as occur m engmeenng and 
aerodynamics The equations obtained have a direct 
dynamical significance, namely, that of the vanishing 
of the virtual work m an appropriate displacement, 
and the method itself can bo regarded as equivalent 
to the employment of Lagrange s dynamical equations 
with a special oo ordmate system It is mteresting 
to notice that, to make the beet choice of certain 
multipliers it is necessary to know the physical 
meaning of the differential equation to be solved It 
IS probable that the Galerkin method can be applied 
to every mechanical problem concerning elastic or 
other continuously deformablQ bodies, as well as to 
ordinary problems m the numerical solution of 
differential equations 

Constants of Star-Streams 

Some years ago. Prof W M Smart published a 
paper concommg the constants of the star streams 
derived from the photographic proper motions of stars 
m which an analysis was made of the photographic 
proper motions of 3,029 stars (Mon Not Roy Soo , 
87, 122 , 1926) The plates, on which the detormma 
tion of proper motions was based, were mainly 
parallax plates, tedeen with the Sheepshanks equa 
torial of Cambridge Observatory The material for a 

S ier by Prof W M Smart and T B Tannahill 
on Not Roy Aetro Soo , 98, 7 , May 1938) is 
derived from the measurement of similar Cambridge 
plates of 21 regions, and the photographic proper 
motions of the 1776 stars have been analysed accord 
ing to the two stream theory by Eddington s 
method Stenquist found that there was a rapid 
moreaae of the probable errors for stars beyond a 
certain distance from the centre of each region, and 
m accordance with his procedure the present authors 
have rejected stars with images in the comer of 
plates Although the intervals are rather longer, on 
the average, than those used m the first paper, it is 
considered that the above refinement has so reduced 
the probable error that they are practically the same 
m both oases It was concluded m the first paper 
that the average probable error of the centennial 

n ier motion aras dbO 4* m eaoh co-ordinate. The 
ysiB diowB that 909 stars belong to Drift i and 
794 to Drift ii, and the position of the vertex m 
galactic 00 ordinates is 337°, — 1 4°. The solar motion 
isith respect to the effective total of stars Is diraoted 
towards the position, BA 261° 1, Deo + 4S°-5. 
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Chemistry 

A n international symposium on the ohemistiy of 
cements, organiz^ by the Royal Swedish 
Institute for Engineering Re^roh and the Swedish 
Cement Association, was held m Stockholm on July 
6-8 and attended by representatives from Great 
Britain, Canada, the Unit^ States and many of the 
Europecui oountnes A short tour was arranged to 
precede the meeting, to enable visitors from abroad 
to see the cement and concrete industry m southern 
and central Sweden 

The meeting, which was limited to a discussion of 
soientifio problems and from which questions of 
testing and utilization were excluded, was the first 
international discussion of its type smce the meeting 
held m London by the Faraday Society m 1918 A 
comparison of the papers presented at these two 
meetings shows how great have been the advances 
made m fundamental knowledge durmg the last 
twenty ye«u»f 

After an opening address by Prof A F Enstrom, 
president of the Royal Swedish Institute for Engineer 
mg Research, two mtroductory lectures were given, 
one by Prof The Svedberg on ‘The Study of Giant 
Molecules by Means of Ultra centrifugal Sedimonta 
tion, Diffusion and Electrophoresis , and the other 
by Prof A lied vail on “Reactions between Sub- 
stances m Solid State with Special Regard to Systems 
< ontaiiung Silica” At an early stage m the subse 
quent proceedings of the congress an act of homage 
to the memory of Le Chatelier was paid m the form 
of the following telegram sent to the Sorbotme, 
Pans 

“A I’occasion du ‘Symposium on the Chemistry of 
Cements' tenu & Stockholm le 6-8 Juillet but mvita 
iion de L’Aoad4mie Royale des Sciences Poly 
techmques et do la Socid^ SuMoise du Ciment, lea 
participants au Congrte, venus d'Allemagne, d’Angle- 
terre, de Belgique, du Canada, du Dcmemark, des 
Etats Unis, de Fmlande, de Norvdge, de Pologne, de 
8u6de et de Suisse sont heureux d’acoomplir un 
devoir de profonde reconnaissance en rendant 
hommage k la m^moire du grand savant fran^ais 
Henry le Chatelier, qui par son gktue a tant oontnbuA 
k la pro8p4rit4 de la Science chimique et de la 
Teohmque en frayant sp6cialement la voie k la 
Chiime des Giments par ses travaux pro^mments et 
fondamentaux ” 

The papers presented to the congress, which 
together with the disotission will later bo published 
in one volume by the Royal Swedish Institute for 
Engineering Reseimh, were as follows ‘ Constitution 
of Portland Cement Cinder” by Dr R H Bogus 
(Bureau of Standards, USA), “X rays and Cement 
Chemistry” ^ Dr W Bussem (Kaiser-Wilhelm 
Institfit ftir Sihkatforsohung, Germany), “Calcium 
Ahiminate and Silicate Hydrates” by Mr G E. 
Beesey (Building Research Station, Great Bntam), 
‘The Oalcium Aluminate Complex Salts” by Mr 
^ B. Jones (Building Research Station, Great 
Bntam), “Portland Cement and Hydrothermal Re 
actions” by Prof T Thorvaldsen (University of 
®®*k*tohewan, Canada), “Reactions of Portland 
Cwnent with Water” by Prof P Sohlftpfer (Teoh- 
nisohe Hoehsc h uls, Ztlrloh, Su^serland), ‘‘The Chem- 
■“tiy of Retarders and Aooelerators" by Dr L 


of Cements 

Fors^n (Skanska Comentaktiebolaget, Limhamn, 
Sweden), ‘ Constitution of Alummous Cement Clinker” 
by Dr N Sundius (Geological Survey of Sweden), 
Reactions of Aluminous Cement with Water” by 
Dr O Aasarsson (Geological Survey of Sweden), 
‘ Chemistry of Pozzolanas ’ by Dr F M Lea (Building 
Research Station, Great Bntam) and “Physical 
Structure of Hydrated Cements ’ by Mr S Giertz 
HedstrOm (Royal Sweilish Institute for Engmeering 
Research, Stockholm) The discussions, moluding 
written contributions submitted by authors unable 
to be present, wore maintained at tlie high level set 
by the papers 

Particular mterest attached to the glass phase 
present in Portland cement duiker Under very 
rapid cooling conditions, homogeneous stnicturdess 
glasses can bo obtamod, but, with rather less rapid 
quenching, products are obtamod which, although 
apparently glassy, give a strong X ray diffraction 
pattern This seems to be identical for glasses con 
tammg lime, silica and alumma, or lime, silica and 
feme oxide, and also almost identical with that of 
the compound 3CaO A1|0|, which has been found 
to have a structure of the perovskite type The 
suggestion was mode by Boguo and Brownmillor that 
this pattern may be attributed to the formation of 
oxygen polyheilra, giving rise to the periodicity 
necessary for a strong X ray pattern, but that the 
accessory atoms are still randomly distributed, and 
only when cooling is slower do thi se atoms take up 
definite lattice positions and give rise to crystallme 
compounds It has been suggostcsl that the patterns 
may be due to sub microscopic crystallization of 
alumina and iron compounds of very similar structure 
of the perovskite type While the oompound 
3CaO A1,0, 18 well known, however, the corre 
spondmg compoimd 3CaO Fe,0, has not been found 
m either binary or ternary systems contaming lime 
and feme oxide 

No hydrated calouira alumino silicates of the more 
basic type liad previously been prepared m the 
laboratory, but Bussem reported that evidence of 
the formation of compounds 3CoO A1,0„ 2SiO, aq 
and 2CaO A1,0, SiOi aq in tho quaternary system 
Ca0-Al,0,-bi0,-H,0 have now bW obtamed It 
was evident that knowledge of the ternary systems 
involved in this quaternary 8> atom is now siiffloiently 
far advanced to render a sysiomatio mvestigation of 
it possible The complexity of tho crystal line oaloium 
silicate hydrates is mdioatcd by the finding that, m 
addition to the naturally occurring mmoral hille- 
brandite, 2CaO Si0»H,0 three other crystalline 
hydrated dioalcium silicates, differmg m their X ray 
pattern and optical properties, can be prepared by 
tho action of high pressure steam on the anhydrous 
oompoimd It is also noteworthy that, though no 
more basic oompound than that with a 2 1 CaO SiO| 
ratio has been obtained from aqueous reactions, a 
hydrated crystallme tricaloium sihcate can be ob 
tamed from the correapondmg anhydrous compound 
by similar means 

The general subject of the retardation of ohemioal 
reactions has been discussed recently by Prof K. V 
Bailey m his book “The Retardation of Chemical 
Reactions” The new work on the action of retarders 
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and accelerators on Portland cement, reported by 
Dr L Fors^n, has shown that their effects are 
dependent on the rate at which they cause preoipita 
tion of alumina from solution, and that the action 
of a wide variety of substances can be explained m 
this manner 

The mmeralogy of aluminous cement is complex, 
and the nature of the iron oompounds present is still 
controversial A largo part of the ferrous iron is 
found in that portion of the clinker which solidifies 
last, forming a dark and usually opaque glass X ray 
evidence suggests that free ferrous oxide is present 
as wustite in sub microscopic form, thus accounting 
for the high refractive index of the glass The im 
stable fonn of the compound 5CaO 3A1|0| (probably 
more correctly formulated as 12CaO 7A1,0,) is some 
what remarkable in that it is the only member of 
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the iimfi alumina senes showing pleoohroism It 
seems probable that, m alummous cement at least, 
this 18 not a pure compound and that ferrous and 
other oxides are also present 

Many difficult problems still remam m the study 
of poxzolanas and of the physical structure of 
hydrated cements, but m connexion with the last 
of these there now appears to be a definite trend 
towards the view propounded by Le Chateher that 
the hardening of Portland cement is pnraanly to be 
attributed to crystal formation 

During the period of the meetmg and the tour 
which preceded it, visitors were entertamed with 
much generosity by their Swedish hosts, and they 
owe to them a debt of gratitude both for this and 
for their work m the organiration of a vory successful 
mooting 


Hydro- Kinetic Power Transmitter* 

By Prof F C. Lea 


T he problem of devising a hydro kinetic power 
transmitter capable of perfonnmg effectively 
the functions both of a clutch 6md of a chango speed 
gear has not infrequently been declared to be in 
capable of solution Tests of a transmitter evolved 
by Conunendatore Pioro Salerm mdioate that the 
problem has now been satisfactorily solved Within 
the range of variation of torque ratio requisite m an 
automobile or a heavy lorry the transmitter in 
question performs the two functions effectively and 
has an advantage over the orthodox clutch and gear 
mechanism m efficiency, performance, sunplicity, 
soundness of construction, and also cost Further 
more, due to its inherent smoothness it relieves the 
whole of the transmission system, from engine to 
road wheels, of shock loads and thus reduces genera] 
mamtenance 

A variable ratio hyxiro kinetic transmitter consists 
essentially of three vaned elements, namely, a centri 
fugal pump or driving element, a tiirbme or driven 
element, and a reaction element In the new trans 
mittor the design of each of these elements involves 
important ongmal conceptions, and of these eon 
ceptions that which relates to the centrifugal pump 
18 of a fundamental nattu« and has important 
implications 

In a hydro kinetic power transmitter which has 
to function imder conditions varying as widely and 
unprediotfdily as m an automobile or a locomotive, 
the major causes of loss of energy have heretofore 
been (I) unsteadiness of motion of the liquid 
medium within the duets constituting the hydraulic 
circuit of the trsnmiitt«‘ , (2) shook at the inlet of 
the driven element Of these two causes of ineffi 
ciency, the first, although per ee the lesser, is funda 
mental, since the second, though considerably 
graver, is m consequence of the first 

Smoe the liquid medium has to pass from a vaned 
driving element to a vaned driven element rotating 
relatively to one another at greatly differing and 
constantly varying speed, it is evident that, tf losses 

*8ubiUiie« of a paper read before Sectioii O (Kogtneertag) of 
UM BfHliti AaoeUtton on Angnat 2S 


of prohibitive magnitude are to bo avoided, the 
rotational velocity with which the liquid emerges 
from the driving element must be so controlled that 
the direction m which the liquid impinges upion the 
receiving ends of the vanes of the driven element is 
maintained under all conditions, at an angle at which 
the liquid can be received without appreciable shock 
Hitherto such control has not been achieved Control 
of velocity variations implies, as a pre requisite, 
stoadmess of motion of the liquid, and it was held 
tliat in a centrifugal pump — and therefore in a 
hydro kinetic power transmitter — the motion of the 
liquid could not be other than unsteady Hence 
the accepted theory that under variable conditions 
a hydro kmetio power transmitter can function 
with acceptable efficiency only within a com 
paratively narrow range of variation, and that 
efficient performance by a single transmitter of the 
widely differing functions of a clutch and of a 
variable ratio gear is an impossibility 

The fundamental characteristic of the new trans 
raitter is that its driving element is a centrifugal 
pump of such a construction that the motion of the 
liquid withm its duets remains steady for the veloci 
ties that obtain in the ducts, with the result that a 
steady stream can be maintained within the hydraulic 
circuit of the transmitter imder all conditions, and 
velocity variations can be, and are, adequately con 
trolled By virtue of this oharaotenstio, both the 
fundamental and the consequential causes of loss of 
energy ore virtually eliminated 

A senes of laboratory tests have been earned out 
directed towards establishing the soundness of the 
hydraulic principle which governs the design and 
functioning of the machme, and 1 have had oppor- 
tumties of observing and testuig the performance of 
it in an automobile The automobile tested was a 
standard 21 3 h p 1936 model fitted with the standard 
sue tyres and the standard back axle ratio of 4 1 to 
1, the unladen weight of the vehicle being 29 ewt 
The tests included trials under all dnving conditions, 
that IS, in traffic, m hilly country and on the open 
road 



N6 3593 Sept 10 1938 


NATURE 


489 


The hill olunhing capacity of the vehicle, and the 
rate of ita ewceleration at get away and Under all 
other condition*, have proved to be appreciably 
greater than is advertised by the makers ew achievable 
by the same model when driven with the standard 
clutch and gear* , and, though acceleration was 
lively, it was always smooth and progressive, the 
torque ratio decreasing gradually as road speed 
increased Inasmuch as with the transmitter there 
I* neither de clutching nor gear changing, optimum 
performance is achieved without involving gear 
changing skill on the driver s part Passage from 
drive at the ratio of 1 to 1 to drive at higher ratios 
and tftce t>ersa is controlled solely by the accelerator 
so that even at very low speed the car is driven at 
the ratio of 1 to 1 when swceleration is not needed 
while torque mcreaae takes place whenever needed 
the moment the accelerator pedal is pressed hard 
The hill climbing performance of the vehicle weui 
particularly impressive A special lull climbmg tiial 
was made on the 1 in 4 portion of the Brooklands 
test lull The car was loaded with progressively 
greater weight until the final teat when a net load of 
22 cwt was put on the car The car was then driven 
on to the 1 m 4 portion of the hill was stopped and 
then restarted without difficulty on the same gradient 
and was driven comfortably to the tip of the hill 
This particular feature should prove of great advan 
tago in heavy lorries caterpillar tractors and the like 
I have carried out also a prolonged road test to 


Progress in 

forty thud report of the Committee of 
JL Seismological Investigations of the Bntish 
Association has just appeared and shows great 
activity on the part of the members and others m 
numerous directions The six Milne Shaw seismo 
graphs belonging to the British Association have 
remamed on loan to the seismological stations at 
Oxford (2), Edinburgh, Perth (Western Australia) 
and Cape Town (2) During the year a dagger shock 
recorder has been made for the Committee at Bnstol 
under the supervision of Dr C F Powell, and this 
instrument is to be set up at Dunira, near Comne 
(the village m Perthshu« which is famous for the 
prolonged senes of ramor earthquakes m the last 
century), thanks to the co operation of Messrs 
Macbeth and White At Kew Observatory, the three 
Gahtzin and two Wood Anderson seismographs have 
been rehoused m a new undeiground building, and 
it 18 very satisfactory to learn that in their new 
position they are not affected by the wmd a* they 
were previously, due to the rocking of the building 
A fhll deeonption of the new housing is being pub 
luhed m a memoir written by Dr A W Lee 

It is very setiafaotory to learn that the work on 
Bntish earthquakes which was earned on so long and 
so assiduously by Dr C Davison is now being eon 
tmued by Dr Dollar with the support of the Com 
mittee Dr Dollar is organising the collection of 
data very thoroughly, and already has ooHeoted 
mfoimation from numerous collaborators concerning 
SIX earthquakes, four subsidences and mmo shakes, 
two ex^osions and six earth tremors felt by people m 
Great Bntam smoe July 1, 1937 The earthquakes 
had the following dates and epieentrea 1987, July 9 


asoertam the fuel consumption of a car fitted with 
the transmitter as compared with the fuel con 
sumption of the same model when fitted with the 
standard clutch and gear box mechanism This test 
has proved tliat with the transmitter a saving m 
fuel 18 effected 

As a result of tests in the laboratory and on the 
road and of an examination of tho working parts 
after they had been in use in an automobile over 
66 000 miles I have come to tho conclusion that 

(1) Tho transmitter resolves in a satisfactory 
manner the problem of transmission of power at a 
torque ratio varying automatically and gradually 
within the whole range c ivered by tho orthodox 
friction clutch and change speed gear mechanism 

(2) Its application in an automobile in substitu 
tion for tho orthodox clutch and gear mechanism 
results m an improvement of the performance of the 
vehicle in get away general acceleration, hill 
climbing drive in traffic and drive on the open road 

(3) The mechanical constniolion of the trans 
nutter is m every way simple and sound , as com 
pared with tho orthodox clutch and gear mechanism 
it 18 simpler and less costly and its overall efficiency 
(as measured by petrol consumption on a long nin) 
IS appro< lably greater 

(4) Its scope transcends the field of the auto 
mobile and should include vcliides of every kind 
driven by internal combustion engines Ixith of the 
jietrol and of the heavy oil t>p 


Seismology 

at Walsall in Staffordshire 1937 July 20 m Perth 
shire 1937 September 8 at Horsham in Sussex , 
1937 December 4 at Ccmrie m Pertlishiro 1938, 
March 21 in S£ Edinburgh and 1938 Time 11 
with epicentre at Ghent in Belgium The latter 
was bv far the most important though the only 
damage done m Groat Bntam appears to have 
been a smgle fail of a few tiles at Heme Bay, 
in Kent The low nimbling earth sound was iiaper 
ceptible west of London In tho West Indies earth 
quakes for the time being appear to be less frequent 
The Weichert seismograph and eight dagger shook 
recorders are still in operation m thi care of Mr 
Kelsick wh > is making wgiilar reports From 
August until November 1937 about forty earthquakes 
were reported by observers in D iminica and valuable 
reports on the geological structure of the island and 
on the distribution of earthquake centres wore 
written by Mr A O Maogregor and Dr C F Powell 
The work of the titemational Seismological 
Sununary is being actively pursued at Oxford by 
Mr J S Hughes and Miss L F Bellamy The 
I S S has now been prepared in manuscript as far 
as July 1933 and January, February and March arc 
m the press From January 1933 onwards an attempt 
IS being made to distmguish between anaseisms and 
kataaeisms Theoretical work on, southern earth 
quakes and the core waves periodicities and deep 
focus shocks has been done by tho mdefatigable Dr 
H Jeffreys, and on the travel tunes of P and & 
waves by Dr A W Lee Dr E C Bullard is likely 
to undertake work on the thickness of the strata 
ovwlymg the oontmental shelf round the Bntish 
Tales 
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Science News a Century Ago 

A Record Balloon Ascent 

On the evening of September 11, 1838, Charles 
Green (1785-1870) the aeronaut, made The Second 
Experimental Ascent with the great Nassau balloon, 
aoooropamed by a Mr Rush In his account of the 
journey which he described fully in TAe Ttmea of 
September 16, he said that the balloon and its 
appendages weighed 4056 lb of which the balloon, 
netting and oar aooounteii for 702 lb the ballast for 
1,600 lb , he and Rush 146 lb each, the grapnel 32 lb 
and the elastic rope to the latter 20 lb The remainder 
was due to the weights suspended from the car and 
released on starting The telloon was set free from 
the Vauxhall Gardens at 6 30 and landed near 
Lewes an hour and a quarter later The barometer 
used was made by Mr Jones, of Channg Cross ‘ The 
greatest altitude we reached was 27,140 ft , indicating 
an elevation from the earth of 6 miles and 746 ft 
the barometer having fallen from 30 60 to 11 and 
the thermometer from 61 to 6 or 27 degrees below 
the free^mg pomt 

Ure'f "Dictionary of Arts and Manufactures" 

In 1838 Dr Andrew Ure (1778-1867), a Scottish 
chemist, published the first part of his Dictionary 
of Arts, Manufacture and Mines' In a notice of this. 
The Ttmea of September 12, 1838, said This was 
a book much wanted The first number or 

part appears to be very well done, and con 

tains a mass of information, important to the 
generality of readers, divested of the difficulties of 
technicaUty and the pedantry which generally 
confuses s^ deters the mere common sense and 
common capacity student Ihe first part has some 
articles of very general interest — viz , Acetic Acid, 
Alcohol, Assay, Beer, etc ’ Quotmg from the 
article on ‘ Baths,” m which reference was made 
to the water supply of London, the reviewer 
added the extract I am led to these remarks 
by observing the filthy state of the water 
usually supplied at very extravagant rates by the 
water companies It often parties more of the 
appearance of pea soup than of the pure element 
and he who reflects upon the miscellaneous contents 
of Thames water, wdl not have his appetite sharpened 
by a draught of the Grand Junction beverage nor 
feel reemimated and refreshed by bathing m a com 
pound so heterogeneous and unsavoury ’ 

Loudon's "Arboretum et Fruticetum Bntaniucum" 

On September 16, 1838, the Athenceum reviewed 
the Arboretum et Fruticetum Bnteumicum , or 
the Trees and Shrubs of Bntam, Pictorioally and 
Botomcally delmeated, etc , with their Propagation, 
Culture, Management, etc “The English gardener,' 
the journal said, is the best m Europe , the English 
forester the worst nowhere has art more 

generally neglected the advantages of a favourable 
climate than m English woods 

"Mr Loudon 8 object has been to enable the 
landed proprietor to avail himself of the discoveries 
of modem soienoe, and to show him the real value 
of the many new species and varieties of trees and 
shrulM now m this country He has performed his 
task with great industry and perseveranoe, the 
results of which are eight octavo volumes, oontammg 
2,694 pages of closely pnnted letterpress, 297 figures 
of plants and 2,646 woodcuts The appearance 
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of the plants themselves, the value of their tunber, 
the kmd of soil they require, the manner of multi* 
plying them, their period of flowering and bearing 
fruit, the climate most favourable to their growth, 
their botanical distmotions are all discussed m ample 
detail So useful a book upon trees and shrubs 

IS not to be found m any language 
John Claudius Loudon was bom m Lanarki^ire m 
1783 and died m Bayswater m 1843 He was brought 
up as a landscape gardener, and between 1813 and 
1828 made many visits to the CTontment In the 
writmg of his later works he was assisted by his wife 
lane Loudon (1800 68) 


Soaeties and Academies 

Pans 

Academy of Saences (OR, 207, 101-195, 

July 11 1938) 

H Vincent Influence of protected' inoculations 
on the accession to virulence and on the morphology 
of the typhoid bacillus An impregnated plug 
in a glass cylinder open at the ends is inserted mto 
the peritoneum of the experimental animal Such 
a culture moreasea rapidly m virulence and many of 
the organisms product are smaller than normal and 
enclos^ by a clear capsule 

L Danibi, Variations in colour of the rush eind 
borage grown m a calcareous soil 

O Benneton Representation of numbers by a 
sum of e distmct squares 

K POPOJT An extension of the notion of a 
derivative 

M SoHinrEB Minimal domains m the theory of 
pseudoconformal transformations 

R Gabnier Extension of the Euler Savary 
formula to the most general movement of a solid 
A Toussaint and M Gdaliaru Experimental 
realization of solid boundaries without a limiting layer 
P Chadknson A wave theory in celestial 
mechanics 

A VAronnbt Theory of natural and artificial 
radioactivity based on the constitution of the atomic 
nucleus 

P VsBNOTTB Distribution of a heat flux arising 
at the interface of two limited media m imperfect 
contact Paradox on the propagation of heat 

M Pauthbnibb High tension [electric] generators 
employmg a current of gas 

J ViRorm Determination of the form to be 
given to high tension oolleotors 

V Majebu Propagation of eleotno waves in 
ionized gases between two coaxial cylmders 

T Boaoio New mtegral of the equations of 
movement of an elootrifl^ particle in an electric 
field and in a superimposed magnetio field 
E Bbyi.in8ki Symmetries of the magnetio field 
F J Tabouby Bole of the degree of ionization 
of electrolytes in the structure of the transition zone, 
Beilby layer electrolyte Gompanson with analysis 
by the Raman offeot 

A Miohei, and Mlle M Galussot Thermo 
magnetio anomaly presented at ordinary temperature 
by mioToorystallme ferromagnetios 
A Rottsset and R Qabnueb Molecular diffiision 
of light by liquids variation of the diflused mtensity 
with the wave-length 

J Jakin Emission speotnun of ozone m the 
ultra violet region 
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A Kastueb Principle of a new method of 
separation of isotopes ^testable atomic levels of 
isotopes of an element may have very different life 

C iods A scheme for the separation of isotopes is 
ed on this fact The methc^ should be applicable 
to all elements having metastable levels 

I ZlxiTOWSKl Disintegration of boron with 
emission of deuterons Bombardment of boron m a 
Wilson chamber in a field of 16 000 gauss gave a 
few tracks which are assigned to deuterons The 
reactions are 

'gB + jHe -*■ 

+ JHe — >gC + }H 

the former prodommatmg 

M Pai6 a gloss electrode for differential titra 
tion It consists of a U tube with constriction at 
the bottom across which is a membrane of (^nming 
glass OIS 

Mixe M Gkx Variations of different physico 
chemical properties of naphthalene as a fimction of 
the pH 

G Aeditti Autoxidation of normal hexadeoano 
W Hellee and E Vassy Optical study of iso 
thermal and non isothermal transformations sol -* gel 
R Eaivbk and A Michel Variations of the 
crystalline parameter of cadmium oxide by the mser 
tion of oadmium atoms m its lattice 
Mllb L Chaumetoh Copper salts of imidodi 
aulphomo sioid 

V Ahoer a and p Monohydrates of molybdic 
anhydride 

A Boaoooo Contribution to the study of the 
action of ultra violet rays on mercury fiilmmate 
A change of colour occurs, which is accompanied by 
partial deoomposition Other physical properties are 
not appreciably affected 
J Laval Scattering of X rays by a crystal 
M Gautixb and M Rocbaitlt Crystalline rooks 
of the Nemours region (Algeria) 

F Tboiub Wells and subterranean rivers of the 
Haut Comminges (Haute Garonne) 

Mllb L L^ina Modifications of the diffusion 
of glucose m presence of salts the case of vegetable 
tissues 

P C&Ani Embrogeny of the Loboliaoe® De 
velopment of the embryo of Labdvi syphilttuM L 
P Castel and M Boao Localization of copper 
in the foliar tissue of the vmo after treatment with 
copper sulphate The cuticle appears to have groat 
powers of retention for copper 
J Dalmon Different modes of sexuality among 
lamellibranoh molluscs of the family Pectmid» , 
change of sex and transitory hermaphroditism m 
CMamya vana L 

I Gbukhland and H Buluaed Demonstration 
of the existence of fluctuations m the physical and 
chemical aspect of lipo protem complexes (chemical 
Brownian movement) 

J Lo ibbl b uh Variations of the viscosity of 
antivenom serum m presence of its antigen 
M POLONOVSKI and M Jaylb Study of the 
peroxidative action of hsmoglobin 
Mmb Y JAboioi JjftvY Influence of various 
carbons on alcoholic fermentation 
R Hxspin and R DtrusoorET The role of a 
microbial membrane in the effectiveness of paints 
J“®d to protect the bottoms of boats agamst foulmg 
by organisms The film u gelatmous and contains 
mfusonans, flagellates and bactena , it is physically 
'uieuitable for the fixation of larv®, and further, it 


contains Bacillua subitlu which by removal of 
oxygen creates unfavourable conditions for aerobio 
organisms 

Brussels 

Royal Academy (BuU Claeae Set 24 No 3 1038) 

O Rozet Abelian involutions of order nine be 
longing to an algebraic surface 

R Ledbus Application of the cathode ray 

oscillograph to the direct registration of the char 
acteristics of probes in periodically variable plasmas 
M G E CosYES Study of the azimuthal distribu 
tion of cosmic radiati ri Measurements on the 
Pic du Midi have shown that for 0° longitude and 
a height of 3 000 m the critical magnetic latitude 
IS 48° at most 

M bLORKiN Concentration of the external 
medium and hydration m a soft water lamelhbranch 
(Anodonta cygnaea L ) 

G A HomAs Surface phenomena in the cold 
working and recrystalii/ation of metals 

G A Hom^ and P Duwez Distmction between 
the crystalline mechanism of static rupture and that 
of dynamic rupture While static rupture is produced 
by a progressive deformation if all the crystals 
fatigue rupture is produced by the progressive de 
formation of only a part of the crystals 

Melbourne 

Royal Society of Victoria July 14 
B Is Hills Age and physiograiihio relationships 
of the Camozoio volcanic rocks of Victoria These 
rooks fall into two distinct groups an older vulcanic 
series of Oligoc no to I ower Miocene age and a 
newer volcanic senes of Middle Pliocene to Recent 
age Certain of the newer volcanic locks in western 
Victoria underlie consolidated d me r icks which arc 
regarded as ranging throughout the Pleistocene and 
arc correlated with the Helicidce sandstones of the 
Bass Straits islands Newer volcanic rocks are recorded 
from several localities m the eastern highlands 

F I INDSAV Tw ) Grogann s fr in Ctmolepirma 
Um0cattdata with notes on forms in other silvorhsh 
T eptamalophtla clenolepisince sp ni v and Gregartna 
cUtnoleptama sp nov have bixin described and the 
former was found only in CUnoUptsma hneala var 
pthfera Luc 

Tokyo 

Imperial Academy {Proc 14 No 7 July 1938) 
Akttsvoa Kawaguchi On the eontractions of 
extensors 

Skizub Kakutani Two fixed point theorems 
concerning bicompact convex sets 

Katsutada Sezawa and Kiyobhi Kawai Anoma 
lous dispersion of Rayleigh waves 

San ICHIRO Mizubhima Yonezo Morivo and 
Syuha Sugiuba Ramon effect m totradoutero 
1 2 dibromoothane 

Habuyosi Huzimoto Radiolarian remains dis 
covered in a crystalline schist of the Sambagawa 
system 

SHfisHiafi Hanzawa An aborrtuit type of the 
Fusulmid® from the Kitakami moimtainland, north 
eastern Japan Fossil forammfera from the Permian 
formation Three new species of Ntpponttella n gen 
are figured and described 

Taxed Kamada Intracellular calcium and ciliary 
reversal m Parameotutn 
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The Science Museum, South Kensington 


T he rapid extension of scientific knowledge 
and of its appbcation to industry during the 
past fifty years and most particularly in the post 
War period has exercised a tremendous mfluenee 
on our social and economic life We are not yet 
able to utilize and control this to full advantage 
and therefore its source and development require 
to be revealed in as comprehensive and compre 
hensible a manner as possible to those who seek 
to understand The Science Museum at South 
Kensington aims to provide a proper representa 
tion commensurate with its importance of the 
scientific and technical aspects of human endeavour 
and achievement m the national life by means of 
exhibits which provide a contmuous story from 
the birth of a new idea expressed m a now material 
instrument or machme up to its most modem 
development It differs from other national 
museums m that it deals with an aspect of life 
which 18 essentially dynamic and rapidly jiro 
gressive and its task necessanly becomes an 
increasingly complex one 
The continuous growth of scientific knowledge 
and the progressive reduction m the tune lag 
between its discovery its appbcation m mdustry 
and its transformation mto goods and services 
vvailable to the public present a formidable 
problem to those responsible for recording the 
process of historical evolution This is particularly 
the case smoe many modem mdustrial develop 
ments have arisen not so much an mde 
pendent expansion of one branch as from the 
interaction of several branches of scientific know 
ledge BO that seotionalization m presentation is 
rendered moreasingly difficult 
The object of the Museum is m the first place 
eduoational It u inevitable that the community 
Will become inoreasmgly aware of the reaction of 


science on its cv rydiy life and a well equippo 1 
museum is the best means of ensuring in mtelligont 
appreciation of scientific and technical develop 
ments and of the benefits which they bestow It 
IS very important that the Science Museum should 
keep abreast of these developments so that the 
average visitor may see clearly the relation to 
what has gone before of the devices which he is 
called upon to use m his normal activities In 
performing this function the Museum does a very 
great service t ) the mdustry of the country 
In order to deal with this complex situation the 
Science Museum has adopted the practice of 
combmmg with its permanent historical and 
seotionahzed exhibition oxhibiti >ns of a tern 
porary character doabng with special mdustrial 
developments of considerable present importance 
from which mdividual exhibits m ly be withdrawn 
afterwards for incorporation m the permanent 
collection The interest which these temporary 
exhibitions arouse may bo judged from the fact 
that the most recent one on Electrical Illurnma 
tion was attended by more than a quarter of a 
million people while durmg 1 )J7 the total number 
of visitors to the Museum as a whole was more 
than one and a quarter millions The vast 
majority of these are not idle sightseers but 
persons genumely interested and keen to learn 
something from what they see and it would be 
impossible to over estimate the educational and 
mspirational benefit which acemes particularly to 
young people from this visual exposition of 
scientific and techmeal development 

It has become inoreasmgly evident however 
that the space available is quite madequate to 
enable the Museum to develop in a manner be 
fitting its importance At the present tune the 
existing ooUeotion is badly overcrowded and it is 
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not possible to house or display it with the dignity 
which has been given to our arts and humanities 
to find accommodation for objects m store or 
acquirable which should rightly be exhibited or 
to advance towards the creation of several new 
sections for which there is a pressmg need 
In 1911 12 a Committee under the chairman 
ship of Sir Hugh Bell recommended the con 
stniction ( f new eastern and central portions and 
visuabztd thoir completion by 1922 the eastern 
portion was finally completed m 1928 but no 
start has yet been made on the centre portion 
Fven however if the latter wore available m the 
form suggested by the (. ommittee the total space 
then available would permit of only a partial 
satisfaction of the present needs and woild 
therefore leave no provision for such natural 
growth 08 18 to bo expected dunng the next fifty 
years Ihe total exhibition space which the 
Advisory Council of the Museum has estimated 
to be necessary amounts to some fifty per cent 
m crease over that envisaged by the Bell Com 
mittee It is realized that this estimate is con 
servative but it has been kept down to this figure 
deliberately m order that the collections m the 
Museum should not exceed what can be usefiilly 
displayed in the convenient compass of one 
buildmg The Couned advocates that the mam 
exhibition galleries should be confined to not more 
than three floors a system which has been wisely 
adopted m both the older and the newer museums 
of Great Britain and other countries 
These considerations constitute the basis of 
recommendations which have been put before the 
Board of Education recently by the Advisory 
Couned and with the full support of the Federa 
tion of British Industries for a considerable 
extension of the present space allocation in South 


Kensington The present time is opportune smoe 
the site adjacent to the existmg buildmgs on 
which any extension must neoessanly occur if 
decentralization is to be avoided may soon 
become avadable by the project now under eon 
sideration for the readjustment and expansion of 
the Government and collegiate institutions situated 
on the area between Kensington Gore and Crom 
well Road The calculation of the site area neces 
sary to provide the estimated floor space required 
and allowmg for the mclusion of some central 
courts to admit light mto the galleries covers the 
area enclosed by the Natural History Museum 
boundary Exhibition and Imperial Institute 
Roads and Queen s Gate excl isive of the two 
bloeks occupied by private residences and the 
Meteorological and Post Offices The acquisition 
of this site 18 m the opmion of the Advisory 
Council essential if practical effect is to be given 
to that long view of the future function and 
progress of the Museum which its national impor 
tanoe and value to the mdustry demand 

It 18 to be hoped therefore that the Board of 
Education will give the most sonous consideration 
and its ultimate endorsement to these reoom 
mendations the value of the Museum as a means 
of educating the general pubhe and of demon 
stratmg the contmuous development of our 
national resources is beoommg mcreasmgly ap 
preciated by mdustry and there need bo no doubt 
as to the enthusiasm with which mdustry would 
support and give assistance towards their full 
subsequent realization 

The example has been set m Germany by the 
Deutsohes Museum m Mimich and m the United 
States by the Rosenwald Museum m Chicago m 
Great Bntam we need not and should not suffer 
as we now do m comparison with them 


Kinetic Theory of Gases 


Kinetic Theory of Gases 
with an Introduction to Statistical Meohamos 
By Prof Earle H Kennard (International Senes 
m Physios ) Pp xm + 483 (New York and 
London MoGraw Hill Book Oo Inc 1938 ) 30s 

N ew books on the kmetic theory of gases are 
rather rare phenomena The best early 
oomprehensive works on the subject were wntten 
m German by O E Meyer ( Kmetisohe Theone 
der Gase first ed 1877) and L Boltzmann 


( Vorlesungen fiber Gastheone vol 1 1896 
vol 2 1898) the former book was meant for 
physicists and the latter for mathematicians The 
second edition of Meyer s treatise translated into 
English by E E Baynes was published m 1899 
and even now is worth reading It has not been 
repnnted probably beoause of the appearance m 
1904 of the first edition of Sir James Jeans s 
Dynamical Theory of Gases 
The expressed aim In Jeans a first edition was 
to develop the Theory of Gases upon as exact a 
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matbematioal basis as possible The fact that 
further editions of this book were called for m 
1916 1921 and 1925 shows that the book proved 
widely useful and acceptable In the second and 
later editions the ongmal aim was combined with 
an attempt to make as much of the book as possible 
mtelhgible to the non mathematical reader for 
which reason the plan of dividing the book to a 
large extent mto mathematical and physical 
chapters which was already partly adopted m the 
first edition was more extensively followed The 
later editions grew m size but not because the 
developments of the classical Maxwell Boltzmann 
theory maile between 1010 and 1917 were mcor 
porated only their results were quoted Little 
was added moreover concemmg the new expen 
mental researches on gases the new matter 
mainly referred to the quantum theory which gave 
an entirely new outlook on the difficulties concerned 
with the equipartition of energy discussed at 
length m the first edition Much ot the chapters on 
quantum theory m the later editions had hut slight 
bearmg on gas theory 

In 1927 L B Loeb published the first edition 
of his Kinetic Theory of Gases which made a 
considerable break with the Jeans tradition He 
omitted altogether most of the difficult mathc 
matios for which he substituted an account of 
many topics nearly or wholly omitted by Jeans 
suoh as the experimental and theoretical work on 
the Browman motion by Pemn and Emstein the 
studies of rarefied gases by Knudsen and a dis 
oiisBion of magnetism m gases 

Now agam from across the Atlantic comes 
another Kmetio Theory of Oases m English by 
b H Kennard Ihis resembles the book by Loeb 
much more than that by Jeans The treatment is 
actually more mathematical than that of Loeb 


but the difference between the two is small com 
pared with the great gulf that would separate 
cither book from one giving a systematic mathe 
matical presentation of the pure kmetio theory of 
gases Few physicists however will wish to pene 
trate far mto the mathematical labyrinth of the 
theory of gases 

Justification for a new book on the subject on 
the same general Imes as were followed by Loeb 
may be found m Prof Kennard s mclusion of work 
both experimental and theoretical that has 
appeared smee 1927 Among the additional topics 
or topics treated m a materially different way m 
Kennard b book are statistical mechanics loading 
up to statistical wave methanus the wave 
meihanies of gases and molecular beams and 
scattermg I he author also goes further mto 
th( approximate theory of the mean free path 
phenomena and fillovs Jeans —somt what dis 
tantly m referrmg to terrestrial an I planetary 
atmospheres 

If one book could be mido out of the two by 
T ocb and Kennard the reader s con\ cmen e might 
he still better met than by the possession of the 
two separate works But it will certainly be worth 
the while of many possessors of I lobs troitise 
also to read the new I ook by Prof Kennard The 
book IS well documented and will materially help 
readers wishing to follow recent work although 
the kmetic theory is now as Prof Kennard says 
in a state of staid maturity it retains unportance 
m modem physics which has many interesting 
interactions with it an example is the theoretical 
calculation of the accommodation coefficient duly 
referred to in the book under review \ novel and 
commendable feature is the molusion of a number 
of exorcises for practice 


Petrography of the Igneous Rocks 


A Descriptive Petrography of the Igneous Rocks 
By Prof Albert Johannson Vol 3 The Inter 
mediate Rocks Pp iiv+360 Vol 4 Part 1 
The Feldspathoid Rocks Part 2 The Pendotites 
andPerknites Pp xvii +623 + 1 plate (Chicago 
Umversity of Chicago Press London Cam 
bridge Umversity Press 1937 ) 21« net each 


■y^OLUMES 3 and 4 of this work complete what 
^ must be the most compendious handbook of 
petrography ever issued In the first volume 
Johaansen gave an admirably illustrated aooount 
of rook textures ahd struotures, together with an 


aooount of the many systems oi classification in 
use He himself has deviseo a quantitative mineral 
olaseifioation and this is used m the descriptive 
part of the work In this system rooks are first 
divided mto classes according to the relatne 
amounts of light and dark coloured mmerals 
present and then mto famiUes and sub families on 
the percentage ratios of eertam other mmeral com 
ponents actually present 
To some extent the divisions thus mode out 
across those generally used Thus the seoond 
volume mcludes all the rooks with more than 5 per 
oent of modal quartz and quartz bearmg vaneties 
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of basic rooks are found in the same volume as 
the acid granites and rhyohtes Those vrith less 
than 6 per cent are described in the third volume 
under the title of “The Intermediate Rocks”. 
They oompnse syemtes, monzomtes, diorites, 
nontes and gabbros together with their hypabysaal 
and volcanic equivalents In the older classifica- 
tions many of these are termed basic, and indeed 
such rooks, norites, gabbros, dolontes and basalts, 
occupy half the volume Volume 4 is divided into 
two parts The first part, “The Feldspathoid 
Rooks”, includes the so-called alkali-syenites, 
essexites and gabbros with the correspondmg lavas 
and intrusi ves In the second part, “The Pendotites 
and Perknites”, the ultrabasio rocks, are descn bed 
One of the author’s aims is to bnng precision 
to the nomenclature and classification of igneous 
rocks Accordmgly, in his treatment of the famibes, 
the umts for descriptive treatment, he first 
reviews the history and definition of the rock 
name He is able to show that with the passage 
of time many rooks have been given names to 
which they are not entitled, and that many new 
names have been given to rooks that would con- 
veniently fall mto types already defined Where 
ambiguity occurs he suggests a re-definition of the 
type, or m some cases that the name should be 
abandoned and another adopted He is fertile m 
the mvention of new names He then proceeds 
with the macro- and micro-scopic characters of the 
rocks in the family, and m all the principal groups 
gives a full account of the mineralogy Tables of 
chemical analyses, of norms and of modes are 


abimdant In the author’s olassifioation the mode 
is all-important, and where the original desoription 
of a rook lacks this, Johannsen has firequently 
supplied it &om typical material The treatment 
is very full and comprehensive 

Some idea of the scope of the work is given by 
the indexes, of which three are given at the end 
of the last volume More than 800 authors are 
cited, some of them being referred to many times 
Locakties number more than 2,000, and there are 
more than 1,200 rock names. Though many of 
these have been devised by Johannsen to smt his 
classification, there can be few, if any, old names 
omitted These are all adequately referenced, and 
it 18 pleasing to note that the author has personally 
verified all references to which he has access. The 
few that he has been unable to check are mdicated. 

The value of the work is mdependent of the 
classification or the nomenclature An enormous 
amount of data, gathered from world-wide and often 
relatively inaccessible sources, is made available 
in one work. To petrographers it will be a mme 
of information and a great time-saver. It is the 
fruition of the life-work of a great petrographer 
and scholar 

The general get-up of the volumes is excellent 
They are well pnnted on good paper, with pleasing 
type Proof reading has been well done, the few 
corrigenda for the early volumes being mamly in 
the spellmg of place-names The bmdmg is such 
that a volume of 600 pages will remam open at 
any page The book will be a welcome addition 
to any geological library 


Astrophysical Methods and Problems 


Astrophysik 

Herausgegeben von B Stromgren (Handbuch der 
Expenmentalphysik, herausgegeben von W. Wien 
und F Harms, Band 26.) Pp. xv -f 998. (Leipzig • 
Akademische Verlagsgesellschaft m b H , 1937.) 
76 gold marks. 

the authors point out, the vital pomt in 
a presentation of astrophysics in one 
volume, such as offered here, is the limitation of 
the material dealt with. In accordance with the 
character of the “Handbuch der Experimental- 
physik", of which it forma volume 26, in 
planning this volume the methodology of the 
observing astrophysioists has been brought to the 
fore. Therefore, the main emphasis is given to a very 
complete representation of the methods and in- 
struments of astros})eotroscopy and astrophoto- 


metry To perform this task it was necessary, of 
course, also to look into the problems of 
theoretical astrophysics, in order to elucidate the 
purpose and value of the multitude of spectroscopic 
and photometric observations which are now 
available 

In emphasizing this, Prof. Strdmgren points out 
very clearly his and his collaborators’ aims. The 
book is intended for both the physicist and the 
astronomer. It furnishes the former with the 
latest information regarding the methods of astro- 
physioe. The general principles of astronomical 
spectroscopy and photometry are the same as 
those used in the laboratory. But, to solve the 
special astrophyMoal problems, a number of quite 
mdependent methods of interest to the phyrioist 
have been developed, and the method of 
laboratory physios have been refined. 
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For the astronomM' the book is intended to 
serve as a textbook and a handbook of practical 
astrophysics ' This is a great promise for a one 
volume work on a subject of such wide scope not 
hitherto treated m one volume as a homogeneous 
whole But the promise is kept and it is difficult 
to avoid superlatives m referring to the work 
The introductory chapter by J Stobbe of the 
Kiel Observatory gives m 178 pages an outhne of 
those astronomical subjects which do not find 
a place elsewhere in the book Here we have 
paragraphs on co ordinates and time on the 
positions and motions and radiation of the stars 
giving the essential prmciples Stobbe goes on to 
give an exposition of the theoretical fountlations 
of photometry and spectroscopy adding a 
description of the optics and mechamos involved m 
the construction of astronomical instmmonts and 
observatonos An instructive chapter on the 
physiological and psychological components of the 
observer s activity concludes this clearly written 
and well condensed summary the value of which 
is enhanced by ample references 
The followmg 139 pages cover spectial analysis 
so far as it is conceme<l with qualitative con 
siderations In this chapter W Sohaiib first 
outhnes bnefly the problems mvolvoil m the 
classification of the stellar spectra and refers to 
spectroscopic parallaxes radial velocities rotation 
of the stars etc But the position of greatest 
importance is occupied by an excellent desi nption 
of the mstrumonts m use namely the different 
types of spectrographs measuring microscopes and 
spectrocomparators and a full account of the 
mothexis for measunng and reducing the spoctro 
grams Here we find also especially useful the 
detailed survey of the ways of testmg the optical 
and mechanical parts of the spectrographs and of 
all the various corrections to be allowed for m 
practical radial velocity work 
The photometne part of the work is naturally 
the most extensive of all its treatment being 
livided up between B Stromgren (Copenhagen 
ind Chicago) H Kienle (Gottingen) and J 
Hellench (Hamburg) Stromgren s two chapters 
— one on the tasks and problems of astrophoto 
metry, the other on objective photometneal 
methods — 362 pages m all form more than one 
third of the whole contents of the book Not only 
m quantity but also m quality these chapters form 
the key of the whole and umte m an article of 
unique construction a wealth of material hitherto 
scattered m countless sources 
The wide variety of problems and the hmita 
tions of astrophotometne measures are elucidated 
ui great detail Comprehensive sub chapters 
deal with the present photometne systems and 
o»taIoguee, with the results of the work on colour 


indexes and on other colour equivalents A full 
and stimulating discussion is devoted to the 
problems of spectrophotometry towards which so 
much of the present day mterest m astrophysics 
18 directed Hero Stromgren shows how the con 
tmuoiis spectrum has recently been opened up to 
far reachmg quantitative investigations and how 
the resulting different types of temperatures etc 
are related to each other Then he proceeds to the 
measurement and re luc tion of line contours and 
finally treats with a number of special problems 
such as the spectrophotometry of surfaces of tht 
sun of gal V tic nebulae etc Vtmosphoric extmc 
tion belongs also to tstromgren s subject and is 
disposed of in a short but interesting manner 
whilst a full account is given of the instmmcnts 
used foi the measurement ff the total radiation 
of sun planets stars such as pyrhehometors 
bolometers thermo phf to electric and selenium 
cells 

Photographic photometry is dealt with in a 
masterly way by H Kienle The well known 
abibty of this author for clear concentrated and 
vmd writing helps greatly to make this chapter 
not only a most important but also a very pleasant 
one The widely scattered data on the properties 
and the treatmint of photographic plates are to 
be foimd hen critically summarized and the 
reader finds references to appropriate literature 
1 he same may be said of the discussion of all the 
many chfferent types of photometers designed for 
measunng photograph i effects Thus Kienle s 
146 pages give mvaluable information to the 
astrophysicist m a field of over growmg mterest 

It 18 logical and useful that two shorter chapters 
of 1 14 pages have been separated from Stromgn n s 
and Kienle s work namely the treatment of the 
methods and the results of visual photometry and 
of colour mcasuiement with colorimeters effective 
wave lengths etc Both articles have rightly 
been entnisted to J Helleuch of the Hamlmrg 
Bergedorf Observatory wh iso own successful 
work hes in this hue thus enablmg him to give 
an authontative and well wntteii survey 

The same remark applies indeed to the whole 
book A very restnet^ n imber of well chosen 
representatives m their own special fields have 
sucoeeded in avoidmg the weaknesses of some 
siimlar undertakings in other branches of science 
where too great a number of collaborators pre 
vented the necessary co ordination thus leading 
to unnecessary repetitions or omissions and to 
discord m style and presentation But m the 
new Astrophysik Rosenberg’s thoughtful plan 
mng and S^nigren s firm direction have created 
a book which will impress the reader as being a 
first class standard work 


A B 
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A Manual of Psychological Expenments 

By Edwin Gnrriques Boring, Herbert Sidney Lang 
feld, Harry Porter Weld, and collaborators Pp 
IX + 198 + 3 plates (New York John Wiley and 
Sons, Inc London Chapman and Hall Ltd , 
1937 ) 8« 6d net 

T his is an elementary manual of psychological 
experiments suitable for first year students and 
contauiing about sixty experiments mostly new 
Besides the editors, seventeen other psychologists 
have collaboiated to pnxluce the book work is 

designed apparently to accompany the widely used 
general text book in psyi hology by the same authors, 
but it can also bo used together with any good text 
book 

Many of the fifty nine exjiei iinents are planned on 
traditional linos , twenty three are concerned with 
psychophysics and sonsation, seven are on perception, 
eight on learning and the rest on emotion, action 
thought and personality Tlie methodology of each 
pxperunent is given bneflj and clearly together with 
a number of questions and a few essential references 
An advantage of the course of experiments is the 
simple and inexpensive apparatus that is required 
A disadvantage is the absence of the more recent 
experiments used in researches m Oestalt psychology 
There is only ono experiment on memory and none 
on attention, will imagmation, perseveration, oseilla 
tion or fatigue It is a relief to soo that the plethys 
mograph is not introduced as a measure of affectivitj 
Must of the experiments are planned to take about 
one hour , a few take about two hours and can be 
jierformed with largo or small groups 

A short chapter is included on the computation of 
a few statistics, but no instruction is given m the 
psychophysical methods 

The manual is to be recommended for use by 
students in England, and could also be used to much 
advantage in tutorial and extension classes in 
psychology I I Cohen 

A Textbook of General Botany 

for Colleges and Umversities By Bichard M Holman 
and Prof Wilfred W Bobbins Fourth edition Pp 
xvii+664 (New York John Wiley e«id Sons, Inc , 
London Chapman and Hall, Ltd , 1938 ) 20s net 

T he subject matter m the fourth edition of this 
familiar text book has not been materially 
changed, though m the hght of most recent research 
it has boon brought up to date It is a pity that the 
Subject-matter has not been modified for it is based 
essentially on the morphological concept Physiology 
receives scant treatment the chapter on evolution 
and heredity is wellnigh out of date and genetics 
18 practically ignored Besearch on the more practical 
Bide of botany, and especially strictly economic 
botany, is going on apace, especially m the ooimtry 
of ongm of this book, yet it scarcely reoeives a 
mention 

These blemishea are unfortunate, for works by 
the late Prof Holman and Prof Bobbins are well 
known and widely used The book, as it is, bnngs 
that narrow oonoeption of botanical science to the 


reader which was peculiar to the academic student 
of twenty years ago Substantial changes are slowly 
taking place, and it is to be regretted that such an 
otherwise authoritative and well written text gives 
so little attention to them 


The Fanning Year 

By Prof J A Soott Watson Pp 144+64 plates 
(London, New York and Toronto Longmans, Green 
and Co , Ltd , 1938 ) 7« 6d net 

T his excellent little book lias been written at 
tho request of the National Federation of Young 
Farmers Clubs Tho farmer « son may be famihar 
with tho tyjie of farming practised m his district 
hut in most cases ho will not have had the opportunity 
of taking at first hand a general view of our very 
varied husbandry Ihe next best thing is to have 
tho situation briefly and accurately set out b> a 
competent observe r Prof Spott Watson has written 
his account m very sunplo stylo, and continually 
directs the attention oi his readers to tho ca isos that 
have operated to mould agriculture into its present 
form The mam styles of farmmg each form the 
subject of a chapter, and the scope is wide enough 
to mcludo vegetables and flowers farming under 
glass and fruit An outstanding feature of the book 
■8 the quality of the numerous illustrations, which 
With their well phrased captions are full of informa 

Beaders other tlian young fanners will bo found 
for this hook 1) or the townsman young or otherwise 
it will provide a very readable account of an mdustry 
that makes as big a demand as any on the technical 
skill and business ability of its members 

A Swahili Dictionary of Plant Names 

By P J Oreenway Pp xvi + 112 (Dar es baloam 

Government Prmter 1937 ) Ss 

M b GBEENWAY has performed a very valuable 
service to all interested m tho life of the East 
African native by the preparation of this dictionary 
Hitherto the available mformation was scattered 
through larger dictionaries or recorded only m 
botamoal papiers or on herbarium sheets Now the 
accurate identification of the native names of 
medicinal, food and other plants will be greatly 
simplified 

Under each native name the English equivalent, 
if any, is given, followed by a brief description and 
tho scientiflo name and family Notes on tho uses 
of the various species are also given, and there is a 
list of native morphological terms and a botanical 
glossary 

As Mr Greenway remarks m his mtroduotion, the 
vegetable kingdom plays a very important part m 
the economy of the Afnocm native A thorough 
knowledge of native usage m plant nomenclature is 
therefore a valuable asset m understanding the African 
mentality, and the pubbcation of this well-prepared 
and handy dictionary will be welcomed by edl those 
oonoemed with study and administration m Bast 
Afhoa 
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Radio Transmission and Solar Activity* 
By Prof E V Appleton, F R S. 


I PROPOSE to review very briefly the progrts» 
made in certain branches of radio research 
since the last General Assembly of the International 
Scientific Radio Union in 1934 In selecting such 
topics for consideration I have been constantly 
struck as many others doubtless have been by 
the way m which the range of the interests of the 
radio worker has been gradually expanding so 
that now it overlaps almost every field of physical 
knowledge In that everyday tool we employ the 
implifying valve we find problems of thermiomcs 
electrostatics and electrodynamics The study 
of aerials and their radiative properties involves 
problems entirely analogous to those of physical 
optics The mvestigation of the travel of radio 
waves excites our mterest m fundamental atonuc 
processes by way of which the electron population 
m the ionosphere mcreases and decreases The 
profound control mamtamed by the sun on the 
ionosphere and especially the response of upper 
atmospheric conditions to events on the suns 
surface identifies our interests closely with those 
of the solar physicist while by way of the tropo 
sphere which is the seat of atmospheno dis 
turbanoes we find much of common concern with 
the meteorologist 

Radio researches depend fundamentally on the 
liehaviour of the electrical circuits we employ at 
both sending and receiving stations To make 
measurements on long waves and on low frequency 
oscillations is comparatively easy but with ultra 
high frequency oscillations where the wave length 
18 comparable with the size of the apparatus such 
measurements have demanded the development of 
a new technique of great elegance in which our 
Itahan colleagues have played an outstandmg 
part The result is that with the availability of 
new valves and new circuits a nch field of research 
has been opened for our exploration 
The study of the travel of ultra short waves to 
listanoes beyond the horizon has agam directed 
attention to the classical problem of the trans 
mission of waves around an imperfectly conducting 
earth The pioneer work of G N Watson on this 
subject has bfeen used as the starting pomt of more 
recent mvestigations, but while the solution of 
the problem reached by him was formally complete 
Its appboation to practical oases has encountered 
oonsidarahle practical difficulties Elucidations 
and extensions of Watson s analysis have been 

_ sdiiteH to tbs Intenuttonsl SoteatUls 

Vnioa dsUvtnd la Venice on September 4 


recently made by Fckersley Wwedcnsky and van 
der Pol and Brerniner which rtidily permit the 
< ompanson of theory with experiment m practical 
cases where the sen hr and receiver are elevated 
alxjve the ground As the last two authors have 
shown the theory predicts no marked dimmution 
m the mtensity of television signals on wave 
lengths of the order of 7 metres when the receiver 
passes beyond the optical horizon of the sender 
The attenuation of such signals is in fact deter 
mined by the finite conductivity ot the earth rather 
than by lack of beudmg over moderate distances 
Whether atmospheric refraction further assists the 
mfiuenoe of the diffraction is still not quite certam 
and further systematic experimental investigations 
on the subject are desirable 

Ihe systematic mvestigation of the ionosphere 
by means of radio waves has been actively pursued 
during the last four years The critical frequency 
method of measuring such upper atmosphere 
loiuzation densities has now received widespread 
adoption and the register compiled by the lono 
sphere Sub Commission shows that as many as 
twenty four stations are at present making 
measurements of this type in different parts of the 
world Observations have for example been made 
within ten degrees of the North Pole and within 
forty seven degrees of the South Pole In some 
cases both sender and receiver are manually 
operated m others part or all of the apparatus is 
automatic and requires merely maintenance atten 
tion But m all cases there is obtamed the relation 
between equivalent height of reilection at vertical 
mcidence and electric wave fre pienoy from the 
features of which the maximum electron concen 
trations in the various ionospheric regions may be 
calculated 

Observations made by the critical frequency 
method are now sufficiently extensive to permit 
us to make various deductions concerning the 
major ionospheric variations There is now ample 
evidence to show that dunng the dajrtime the 
behavioiu: of Regions b and Fj is such os can be 
explained by a simple theory mvolvmg the simul 
taneous operation of photo ionization by solar 
radiation and reoorabmation Region on the 
other hand behaves abnormally smoe experunents 
conducted m the northern hemisphere hare 
shown that over a period of years the summer 
noon ionization is actually less than the oorre 
spondmg wmter value Valuable additional 
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information on this pomt has more reoently 
resulted from the comparison of results made at 
the two stations of Washmgton and Watheroo 
which are situated at approximately the same 
distances north and south of the equator At 
first it appeared that Region F, ionization varied 
similarly at both of these stations inlicatmg an 
annual eflfect but a more extended senes of 
observations showed that this was not the case 
The nature of the anomaly was clearly elucidated 
by Qoodall who m a very important discussion of 
the available Washington and Watheroo data 
showed that there is a seasonal vanation m both 
hemispheres together with non cychc changes which 
appear to affect both hemispheres similarly and is 
related m some way to the general solar activity 
It will be thus seen that there are two problems 
associated with Region F, One is to explam the 
anomalous seasonal effect first recognired m the 
northern hemisphere and the other is to explam 
the non seasonal variation which has boon found 
m the examination of the valuable observations 
in both hemispheres made by Berkner and his 
colleagues under the auspices of the Department 
of Terrestrial Magnetism of the Carnegie Institu 
tion of Washmgton 

Advantage has been taken by members of the 
International Scientific Radio Umon to make 
ionospheric observations on the occasion of three 
out of the four solar eohpses which have taken 
place smee 1934 The results have amply confirmed 
the earher conclusions that the electrons m 
Regions E and Fi are hberated by solar photons 
and are captured accordmg to a reoombmation 
law On the occasion of the total echpse m Japan 
m 1936 an opportumty also arose to mvestigate 
the ongm of the so called abnormal or sporadic 
Region E echoes which appear to be due to 
locally ionized clouds or strata embedded witbm 
the normal Region E From the results obtamed 
there is a suggestion of a partial solar photon 
ongm but it would perhaps be wiser to regard 
this more as an moentive to further work on the 
subject than as a definite conclusion The ex 
tensive results for the same echpse have unfor 
tunately not solved the vexed question of the 
ongm of Region F, for while some observers 
mterpret the data as mdioatmg ionization by 
photons others argue equally plausibly m favour 
of ionization by corpuscles There is evidently 
need for a further ontical examination of the 
available data m the light of the known abnormal 
behaviour of Region F, as well as for the harvest 
mg of farther experimental observations The 
forthcoming solar echpse of October 1 1940 m 
South Africa and South Amenoa should provide 
us with an excellent opportunity for the latter 
The preparatory oaloulations oonoeming both 


optical and corpuscular eclipses m the ionosphere 
for this occasion have already been made by H M 
Nautical Almanac OflSce Great Bntam 
I now turn to a fasomatmg story m the history 
of solar physios the first chapter of which was 
written many years ago On September 1 1869 
a histone observation was made by R C Car 
nngton a Bntish astronomer While makmg m 
the forenoon of that day his customary examma 
tion of the forms and positions of spots on the sun 
he was startled to note two patches of mtensely 
bright and white light associated with a particular 
group He hastily left his apparatus to call some 
one else to witness the phenomena with him but 
on returning withm sixty seconds was to use his 
own wonls mortified to find that the outburst 
was already much changed and enfeebled On 
calhng at Kew Observatory a day or two after 
wards Camngton was mterested to learn that at 
the very moment he had seen the solar fiare the 
three magnetic elements at Kew were similarly 
disturbed About 17 ^ hours after these dis 
turbances there occurred one of the most violent 
magnotic storms ever observed It should be here 
noted that the year 1869 was one of sunspot 
maximum 

This mteresting story has acquired fresh signifi 
cance m recent years as a result of the fertile 
collaboration of many workers on the subject of 
solar and terrestrial relationships In 1930 Mbgel 
m an undeservedly neglected paper analysed a 
senes of short wave radio observations made 
during the years of sunspot maximum 1927 29 
In this paper he desenbes the occurrence of what 
he calls short disturbances or interruptions of 
radio communication over circuits traversmg the 
illuminated side of the earth Such short dis 
turbances were found to affect oommumoation for 
penods up to an hour and were accompamed by a 
oharactenstio disturbance of the earth s magnetic 
field Mogel suggested that the radio and magnetic 
effects were due to abnormal ionization in the 
lower layers of the atmosphere 

It would of course scarcely be permissible to 
deduce from the single observation of Camngton 
and the work of Mdgel that the three phenomena 
solar fiare radio fade out and charaotenstio 
magnetic disturbance were associated That 
connexion has been satisfactorily established only 
as the result of the oombmed efforts of many 
observatones and radio stations Such collabora 
tion was prompted first by the French National 
Committee of the International Umon which 
through its chairman M Jouaust directed the 
attention of other national committees to the 
reappearance of Mdgels short>di8turbaaoes m 
1936 From that year onwards an extensive 
research has been conducted by numerous 
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organizations and individuals At the request of Dr 
J H Dellinger for example special solar observa 
tions were made at Mount \^^lBon Observatory at 
times when fade outs were expected to see if any 
visible solar efifeot could be associated with them 
while an exaimnation of old spectrohebograms 
immediately revealed the fact that a number of 
fade outs already recorded had been acoompamed 
by bright chromospheric eruptions But perhaps 
the first really stnkmg example of these mter 
related phenomena occurred on April 8 1936 
when a very mtense solar flare photographed at 
Mount Wdson was found to occur simultaneously 
with a widespread radio fade out and the charao 
toristic magnetic variation As the solar activity 
has increased in recent years many more examples 
of such correlations have been noticed 
To the student of the ionosphere the temporary 
abnormal absorption of radio waves dunng a 
fade out is a phenomenon of great interest When 
the disturbance is not too severe and weak echoes 
can still be received it is generally found that the 
height of reflection is not materially altered The 
fade out must thus be due as Mogel suggested to 
increased ionization at levels below those normally 
responsible for the reflection of medium and short 
radio waves Such moreased electron content m 
what was identifled many years ago as Region D 


would be expected to have three effects It would 
temporarily mcrease the conductivity of the lower 
ionosphere for the overhead currents which cause 
the daily magnetic variations and so account for 
the observed magnetic disturbance It would 
mcrease the normal Region D attenuation of radio 
waves passing through it and so explam the 
occurrence of the short and medium wave fade 
out At the same time however it would mcrease 
the reflection coeflicient of Region D for the very 
long waves which are deviated by its lower 
boundary Such enhanced reflection of very long 
waves on the occasion of a short wave fade out 
was first noted by R Bureau m his study of the 
propagational characteristics of atmospherics 
Ihere can be little doubt that the enhanced 
ionization in Region D dunng a solar flare is 
electronic m character and that the exaggerated 
attenuatmg properties of this region as a radio 
transmission medium is due to the high frequency 
with which the electrons oolbde with the neutral 
molecules Smte the attenuatmg stratum is pro 
duced at a low level the atmi spheric absorption 
coeflScient of the solar photons responsible must 
be relatively high Possibly the electrons m ques 
tion are liberated by photo detachment from the 
negative ions which we suspect are present m 
large numbers durmg the diytime m Region D 


Archaeological Sequence in North-West Honduras 


ir^URINQ 1936 a jomt archseological expedition 
^ of the Smithsonian Institution and Harvard 
Umversity excavated a number of sites m the 
Departments of Cortes Yoro and Santa Barbara 
m north west Honduras The expedition which 
was m the nature of an archseological recoiinau 
sance rather than a systematic exploration had as 
its objective m part the extension of the explora 
tory work earned out by Dr W D Strong in 
north eastern Honduras on behalf of the Smith 
soman Institution m 1933 m part and more 
immediately to carry farther the work of Byron 
D Gordon (1895-97) and of the late Mrs Dorothy 
H Popenoe (1928-29) Mrs Popenoes pioneer 
work at Playa de los Muertos where Gordon also 
excavated in affording valuable and much needed 
evidence of the stratigraphioal relatjons of early 
cultures in this region had opened up new vista« 
m the study of the arohnology of Honduras This 
evidence it was the purpose of the expedition to 
licst and extend 

A detailed report of the results of the exoava 
tions of 1986 u in course of preparation , but as 
the mass iff material precludes early publication, 


a prelinunary report has been prepared by Dr 
Strong the somor member of the expedition and 
his colleagues m which an account is given of the 
major results emerging from the mvostigation • 
The sites mvostigated lie m what may be termed 
the drainage area of the Dlua River (including the 
Chamelecon River which firmerly dramod into 
it) north eastward from Lake Yojoa The environ 
mental conditions of this region belong to two 
types On one hand are the broad alluvial 
valleys of the lower Ulus and Comayagua Rivers 
with dense ram forests on the other hand are 
the elevated mountam valleys with clear flowing 
streams m which the ram forest is limited to the 
border of the stream or m the Lake Yojoa area of 
the lake while raised plateaux with oak and pme 
afford a background 

The sites exanuned are distributed geographic 
ally m three groups the Chameleoon group, of 
which Naoo is the most extensive the Uhia and 
Comayagua group of which Playa de los Muertos 

InititattoD Ebrrard 
li WMtora Honduni 
Udder 11, kod A 1 
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IS the most important and for the early culture 
the type and the Lake Yojoa group This last 
includes only the northern shore of the lake 
where is situated the most southerly ancient 
Mayan settlement The reconnaissance thus 
covered the northern half of a natural transition 
area between tl e Pacific highland and the Atlantic 
lowland regions At this pomt occurs one of the 
easiest passages across the central Amencan isthmus 
from Tehuantepec to Panama a factor of consider 
able archaeological and historical importance 
Charactenstically the sites are found either in 
the alluvium of the broad lower nver valleys or 
on the banks of the streams of the elevated 
valleys Hence while in the latter mounds affording 
evidence of habitation sites sometimes with burials 
added are accessible to excavation in the alluvial 
valleys owmg to tl e depth of the nver silt the 
investigation was most readily earned out by the 
examination of cultural deposits in the steep river 
banks exposed by the action of water 
At the time of the Spanish conquest it would 
appear from early documentary and Imgiustic 
evidem e this part of Central Amenca was occupied 
by Jicaqm and Lenca speaking peoples but 
vanous Nahuatl speakmg (Azte an) pueblos existed 
along what would seem to have been trade routes 
extendmg mto this region from southern Mexico 
and the Pipil (Nahuatl) temtory m Salvador 
One such Ime of settlement crosses the Chamelecon 
near Naco and extenls east to a short distance 
south of Trujillo West of the Ulua there were 
groups of Mayan people their influence also 
extendmg well into Lenca territory The region 
m fact was a contact area m which advanced 
Nahuatl and Mayan peoples impmged from the 
west upon less advanced peoples to the east 
whose linguistic affinities were with the south 
and ultimately centred possibly through the 
Chibchan stock m northern South Amenca The 
archteological data now made available bear out 
this evidence of contact 
The artefacts obtamed were predominantly 
ceramic — monochrome and polychrome pamted 
ware There was also a large number of pottery 
figunnes m human and ammal form some of 
which are whistles or had been attached to 
whistles Artefacts of other matenal are 
comparatively speaking rare Obsidian flakes 
are ubiqmtous but nowhere in large numbers 
Knife blades one projectile pomt and a few small 
celts were found Stone pohshers pestles of large 
size hammer stones and broken metates with a 
few beads of jade jadeite and other matenal 
occurred on vanous sites Stone statues much 
mutilated are found m the Lake Yojoa area 
where the sites are particularly rich m pamted 
pottery and have bem a prolific hunting ground 


for collectors One specimen only of metal was 
found a small fish hook of copper from Las 
Flores Bolsa m the Ulua area Charcoal with 
hearths or lire pits is found on the floors of 
habitation sites while burnt clay shows the 
imjression of wattle and daub The evidence of 
the numerous animal bones m the early culture 
of Playa de los Muertos pomts to a hunting people 
Human skeletal remains from the numerous bunals 
were in too bad a condition to provide much if 
any matenal of evidential value 
The excavations revealed a strikmg general 
resemblance m the stratification and contents of 
the dejKisits Two distmct cultural horizons are 
separated by a period of stenhty The upper 
cultural level marked by the occurrence of pots 
herds begins on the stratified sites other than 
mounds at a depth below the surface of usually 
from forty to eighty centimetres but sometimes 
more It is charactenzed by two distmct classes 
of pottery pamted and a coarse domestic ware 
On the pamted pottery the decorative designs 
ore either conventionalized animal or human 
forms or goometnc They are of various oloiirs 
red black white purple and sometimes blue on 
a background or shp of white black orange buff 
or yellow This ware is polished some to a high 
degree In some mstances mcised ornament also 
appears On most if not all of the sites however 
the second class or domestic ware predominates 
This 18 normally a monochrome varymg from a 
deep or bnck r^ to grey or black but a con 
siderable number of sherds show crude Imear 
designs m brown deep red or black 
The upjier cultural level is superimposed on a 
sterile level of a sand and/or clay extending from 
approximately two to as much as four metres 
down On certam sites a cultural honzon appears 
below the sterile deposits It belongs to an earher 
culture and at Playa de los Muertos comprises 
from the four to the six metre level The dis 
tmguishmg feature of this culture is a form of 
pottery falhng mto a number of types or classes 
according to surface fimsh and decoration The 
ware is found both with shp and without and is 
mostly highly polished One class however u a 
}>amt^ ware black and red or red and buff and 
rarelv a white shp with red fines Not only is 
this pamted pottery rare but also it is highly van 
able and has an experimental appearance Certain 
finds suggest that Usulatan ware such as is found 
m Salvador the earliest pamted pottery found 
m Central America , forms a part of this early 
cultural complex At Los Narranjos on Lake 
Yojoa occurs what is apparently an ear^ form of 
the Playa de los Muertos early culture It shows 
a very primitive type of |)ottery but its ohrono 
logical relations are not yet deflmtely established 
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Tho mam significance of these results bes not so 
much m the character of the finds on individual 
sites, as in tho bght thrown as a whole on the 
cultural sequences and affiiuties of north western 
Honduras and ultimately as a contnbution 
towards tho solution of the archaeological problem 
of Central Amenca more especially m the matter 
of cultural and ethnic ongms 

In determining the sequence and chronological 
relation of the cultures revealed by the results of 
this archaeological reconnaissance, a point of 
departure is afforded by the excavations at Naco 
on the Chamelecon River, an important native 
settlement, also occupied for long by tho Spaniards 
Here m awsociation with evidence of Late Nahuatl 
influence and a painted pottery culture wore foimd 
two pieces of European pottery of which, if one 
may have been a later mtrusion the other wm 
probably contemporary with the early Spanish 
occupation 

From this point tho cultures determined may 
bo arranged in a chronological sequence as follows 
First m tho upper cultural level comes the Ulua 
Polychrome, comprising the domestic mono 
chrome and two (or three) classes of pamted ware 
of which one, showing conventionalized human 
and animal forms, both from the character of tho 
decorative motifs and tho form of tho vessels, is 
undoubtedly of Mayan derivation and with this 
18 the class, or classes, termed Bold Geometric and 
Bold Animabstic, the latter from Lake Yojoa in 
which certain ammal forms appear but nevertho 
less to be associated closely with Bold Geometric 
In both the Mayoid and the Geometric and 
Animalistic clewses there is evidence of a lower 
and an upper type, mdicated by a development 


from a more naturalistic to a more highly con- 
ventionalized style m which animal forms found 
m early Geometric disappear The Mayoid pottery 
occurs m such quantity as to justify the mforence 
that it IS the product not merely of Mayan mfluenco 
but also of an actual association of Miyan settlors 
with the makers of the Geometric and Animalistic 
classes each group pursuing its own tradition 
Tho Geometric of the Ulua River is attributed to 
tho Jicaque tho Animalistic of Lake Yojoa to the 
related Lonca 

As connecting links between the Ulua Poly- 
chrome and the earlier culture of tho lower level 
of Playa do los Muortos are plac od tentatively the 
Ulua Bichrome from Santa Rita and the early 
painted ware, Pla^a do los Muortos Bichrome, 
between which there would apjicar to be some 
evidence of relation The occurrence of Usulatan 
ware in this level at Santa Rita is a hnk with 
Salvador while tho painted ware oi Playa do los 
Muertos is referred to early levels at Uaxactun 
The early Playa de los Muertos culture from the 
lower level on this site, which precedes the sterile 
deposits may itself be preceded by tho apparently 
primitive Monochrome from Lake Yojoa — a point 
still to be determined 

As rega’xls the absolute chronology of this senes 
of cultures it is suggested not without reason, 
that tho Ulua Polychrome represents a develop 
ment which took place after the fall of Oopan, 
whore the dated monuments accordmg to one 
computation come to an end at a D 800 The 
Mayan element in north western Honduras, on 
this argument, would represent settlements made 
on the dispersal which followed the fall of the 
Mayan Old Empire 


Obituary Notices 


Mr A J Greenaway 

J OHN GREENAWAY, for so he was known to his 
numerous friends, died after a long illness at Mill 
Hill on August 26 He was bom at Islington on 
July 12, 1862, the youngest of four children and only 
son of John Greenaway (1816-80) well known as 
a wood engraver and draughtsman from whom that 
great artist, Kate Qremiaway (1846-1901) — the 
greatest and closest fneud among many her brother 
over possessed — derived her artistic lAspiration 
After hiB early education at a local pnvate sohool, 
Greenaway was apprenticed to his father, but later 
by his own wish he was allowed to study chemistry 
and entered the Royal College of Chemistry m Oxford 
Street, and was appomted demonstrator under Sir 
Edwart Frankland when the College was trsnsferred 
to South Kenamgtoa. Among his pupils during that 


period (1872-81) were tho late Profs W H and A G 
Perkin, with whom Greenaway maintained lifelong 
and mtimate friendships In 1880, Greenaway 
became an abstraotor for tho Chemical Society, 
beginning an editorial connexion which lasted until 
his retirement in 1924 In 1886, he was appomted 
sub editor m charge of the Abstracts and after the 
death of his fnend. Dr J C Cam, in 1921, ho became 
editor 

Durmg the early part of hia work for the Chemical 
Society, Greenaway lived with lus sister, Kate, in 
tho house at Frognal, Hampstead, which had been 
built for her After her death, he went to live at 
Tho Orchard, Chertsey, which was owned by Miss 
Ethel Boyoe, a well known musician Throuj^ most 
of h» life, Greenaway knew mtimately great artists 
and musicians, partiouliwly friends of his sister 



504 


NATURE 


Sept 17, 1938, voi. U2 


Had it been poasible for Greenaway to complete 
hi8 chemistry training m Germany, as was then the 
Custom, there is evidence that he might have become 
distinguished in hia chosen profession There is also 
evidence that had he not devoted his life to chemistry 
he might have become a distinguished artist As it 
was, he wm overburdened in his younger days with 
routme and irksome teaching from which he had to 
break away In 1877, he published a paper, with 
the late R J Friswell, on thallous platinooyamde, 
and m 1881, while still teaching, he translated and 
edited, with the late Prof W R Hodgkinson, 
WislicenuB s Short Text book of Organic Chemistry 
At a time when he must have been fully occupied 
with editorial work he edited m 1891 the translation 
of the fifth edition of MendeldefTs Pnnciples of 
Chemistry , ho also edited with the present writer 
a volume of the Faraday Lectures for the Chemical 
Society and he wrote a charming personal account 
of his fnend, Prof W H Perkin, who died in 1929 
Greenaway became a fellow of the Chemical Society 
in 1874 and was elected a vice president m 1924 
Ho was an original follow of the Institute of Chemistry 
(1877) 


For the Chemical Society, John Greenaway did 
outstanding and self sacnficing work and to him the 
Society must always be greatly mdebted He will 
long be remembei^ for his personal charm and 
modesty by many whom he taught to appreciate, as 
ho did so mtensoly, beautiful thmgs 

OHaBLBs S Gibson 

Wk regret to announce the followmg deaths 

Prof S Alexander, OAI , F B A , honorary pro 
feasor of philosophy m the University of Manchester 
on September 13, aged seventy nine years 

Dr Charles Carpenter, C B L , formerly president 
of the South Metropolitan Gas Compiony, on Septem 
bor 7 aged eighty years 

M do La Baumo Pluvinel, member of the Section 
of Astronomy of the Pans Academy of Sciences, 
known for his solar researches and for numerous 
instrumental developments, on July 18, aged seventy 
seven years 

Sir Basil Mott, C B , F R S , president m 1924 of 
the Institution of Civil Engineers, on September 7 
aged seventy eight years 


News and Views 


Herman Boerhaave (1668-1738) 

Heruan Boerhaave, eminent alike os physician 
chemist and botanist, was bom at Voorhuit, a village 
near Leyden, on December 31, 1668 He first intended 
to become a clergyman like his father, and after 
studying philosophy, theology and mathomatios, 
qualified as a doctor of philosophy at Leyden m 1690 
with a thesis on the distinction between the mind 
and the body He then took up medicine, in which 
he qualified m 1693 with a dissertation on the 
importance of examining the excreta in disease In 
1702 he was appomted lecturer in the institute of 
medicine, his inaugural address being devoted to the 
importance of the study of Hippocrates In 1709 he 
was made professor of botany and medicme, and 
five years later suoceeded Bidloo m the chair of 
practical medicme, becoming m the same year rector 
of the University of Leyden In 1718 he became 
profeesor of chemistry, on which subject he published 
several works, the most notable '^ing ‘ Elementa 
ohenoiss” (1724), regarded by Garrison as the best 
work on chemistiy m the eighteenth century His 
other prmcipal works are ‘ Institut tones medicse” 
(1708) and “Aphonstm de cognoecendis et ouraadis 
morbis" (1709) Moreover, m conjunction with 
AlbmuB, the greatest contemporary anatomist, he 
edited the collected works of Vesalius In addition 
to Peter the Great, he counted among his pupils 
such eminent pbysiciana as Haller, Pringle, Cullen, 
De H<u»« and von Swieten, the lost of whom pub> 
lished a commentary on the Aphorisms Boerhuive 
enjoyed a world>wi^ refiutation, and many of his 


works were trwislated mto different languages 
mcluding Tiukish and Chmese His many honours 
mcluded that of fellowship of the Royal Society and 
membership of the Academy of Sciences of France 
His death took place on September 23, 1738 

Boerhaave Celebrations 

The Dutch Medical Association, the Leyden 
Faculty of Medicme and the Society of the History 
of Natural Sciences of Leyden are organizing a 
celebration beginning on September 23 to com 
memorate the two hundredth anniversary of the 
death of Herman Boerhaave Visits will be paid 
to the old St Cecilia Hospital, where Boerhaave gave 
chnioal lectures, his country house ‘ Poelgeest” near 
Leyden and the village of Hardewyk on the Zuyder 
Zee, the seat of the anoimt university where l^r 
haave presented his inaugural thesis on July 16, 1698 
A commemoration volume will be published 

The Royal Flemish Academy of Belgium 

Ktno hEOPOLD or Bkloiuu has recently appomted 
the first thirty members of the Royal Ilraaish 
Academy of Belgium The Academy comprises three 
classes Sciences, Letters (includ^ Political and 
Moral Sciences) and Fine Arte A decree creatmg a 
Flemish Academy of Medicme may be expected to 
follow soon This will form a complete equivalent 
of the old Acadtoue Royftle de Belgique, the official 
language of which is French By thus putting both 
Academies on the same footing, msteod of merely 
organising a bilingual system withm the Aoad4inie 
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de Belgique, the Belgian authontiee have achieved 
a further step towards cultural autonomy of the 
Flemish and French speaking parts of the kingdom 
— followuig upon the creation of the Flemish Uni 
versity at Ghent soon after the Great War For the 
present, each of the three classes of the new Flemish 
institution will consist of ten members appointed 
by royal decree Further members will be oo opted, 
the total number being confined to twenty per 
class 

The original members are Science* J De 
Smedt, A Dumon, W Robyns, G Vemest (all of the 
Umversity of Louvain) , J Gillis, J Meuwissen, A 
Sohoep, H L Vanderlmden, A J J Vandevelde (all 
of the University of Ghent) , H Schouteden (director 
of the Congo Museum) , Lettert, etc P Bellefttiid 
(University of Nymegen), E De Bruyne, H J De 
Vleesohauwer (both of the University of Ghent), 
E Van Dievoot (University of Louvain), H de Man 
and B Victor (both of the University of Brussels), 
J Denuc5, C Huysmans, F Pnms and F Van 
Cauwelaert (all of Antwerp) , Fine Arta P Gilson, 
L Mortelraans, J Van Nuffel, composers , C 
Permeke, A Servaes, W Vaes, pamters , H Vande 
velde, architect , E Wynanta, sculptor , S Leurs, 
University of Ghent , B Maere, University of 
Louvam Provisionally, Messrs Van Cauwelaert 
and Sohoep will act respectively as president and 
seoretaiy of the Academy, the full title of which is 
Koninkhjke Vlaamsche Academie voor Weten 
schappien, Letteren en Sohoone Kunston van 
Belgie ' 

Control of Nickel Distribution 

In a valuable paper on “The Control of War Metals 
as a Peace Measure”, by F E Lathe and S J Cook, 
of the National Research Laboratories, Ottawa, the 
view 18 expressed that, although Canada produces 
more than 80 per cent of the world’s output of nickel, 
control of distribution would not bo a simple matter 
because only about 20 per cent of the annual pro- 
duction IS used for war purposes, and the metal 
frequently passes through several hands before reach- 
ing the ultimate consumer The calculations are 
based on 1984 figures, but the estimates are believed 
to be still substantially correct The pamphlet ha# 
been forwarded to Natuks by way of comment on a 
suggestion made m the course of an article on Science 
and a World Foundation” published m our issue 
( f August 6, p 227 Two further possibilities must 
be borne m mmd Reserves of the metal could bo 
readily accumulated by the Government of a country 
which anticipated war , and, m the event of shortage, 
no effort would be sptued to discover substitutes for 
essential metals For an extended war, however, 
extremely large stocks would bo requued of such 
metals as mm and steel, copper, xino Mid lead The 
aim, therefore, should be to mtroduce rostnotions of 
a temporary or unexpected character But the only 
real hope of afifootive reetnotion lies m mtemational 
action, and it would be most effective m the case 
of tm, antimony, nioksl, copper and iron This con- 
clusion adds point to tlw fwoposal that soientifio 


workers of all nations should as a group, combine 
with other groups to give whot help they can m 
promoting the evolution of a World State, capable 
when necessary of exeroismg suitable oontrol over the 
distribution of such ooromoditiee 

Smoke-like Swarms of the Harlequm Fly 
BErEBRiNO to the letter from Mr A S E Acker 
mann entitled A Curious Atmospheric Phenomenon , 
m Natubf of September 10, several correspondents 
suggest that the curious grey columns described by 
him were due to swarms of Chvronomua, the Harlequin 
fly Swarms of these insects dance about m the air 
St evening time and are commonly called ‘ gnats ’, 
to which they have considerable resemblance, though 
they differ from them in being entirely harmless 
Tliey often appear in columns on a calm evening 
and the columns may break up and re form with a 
wavy motion Capt C f P Cavo writes “I once 
saw a number of such ooliimns on a very still evemng 
in Lombardy At first I took them to be very 
small narrow pillars of smoke from burning weeds, 
but a closer view showed them to be swarms 
of gnats The whole description given bv Mr 
Aokermann tallies with my reo ileotion of the 
phenomenon " 

National Museum of Southern Rhodesu 
Dr G Arnold, director of the National Museum 
of Southern Rhodesia, Bulawayo, writes to point out 
that some confusion would appear to have arisen m 
reference to the proposal to establish a museum for 
Zimbabwe, reported incorrectly to bo intended as a 
National musoum (see Nature, July 9, p 66) The 
proposed museum Dr Arnold states is to be a 
small one roomed budding, m which will be exhibited 
some of the original antiquities which have been 
found m that neighbourhood, and also plaster casts 
of finds which are now the property of the British 
Museum and of other museums in Southern Rhodesia 
and Cape Town The National Museum of Southern 
Rhodesia, already m existence at Bulawayo, was 
formerly the Rhodesian Musoum, which was founded 
m 1901 by the Rhodesia Scientific Association and 
the Rhodesia Chamber of Mmee jointly From 1902 
the Government of Southern Rhodesia contributed to 
maintenance an annual grant equal m amount to the 
subscriptions guaranteed by the foundmg bodies and 
an annual oontnbution from the Bulawayo Mum- 
oipality , but m 1936 the Government, acting on a 
reoommendation made by the Museums Commission, 
of which Sir Henry Miers was chairman, took over 
the Museum under an Act of Parliament of Southern 
Rhodesia, and constituted it the National Museum 
of Southern Rhodesia The oontrol is vested in a 
Board of Trustees appomted by the Governor It 
moludes departments of Ecology, entomology, geology, 
and ethnology, prehistory and national history 
Under the provisions of the Act, the Board is also 
empowered, subject to the approval of the Governor, 
to acquire by agreement any existmg museum m 
the Colony, and also, if directed by the Governor, 
to establish and mamtam any new museum m tim 
Colony The number of visitors in the first year 



506 


NATURE 


Sept 17, 1938, vol 142 


imder the Board of Trustees was 24 686, excluding 
natives, and m the year ending December 31, 1937, 
23,601 

The Carnegie Umted Kmgdom Trust 
So all pervasive are the Trust s activities that its 
annual report (Twenty fourth Annual Report, Janu 
ary-December 1937, approved by the Trustoee at 
their General Meeting held on Fnday, March 4, 1938 
Pp VI + 92 +2 plates Dunfermline Carnegie 
United Kmgdom Trust) is almost equivalent to an 
index to all orgamsed voluntary effort toward social 
amelioration It is noteworthy that a very large 
proportion of the enterprises favoured by the Trust 
are concerned with rural life land settlement rural 
community cotmoils, village halls, survey of Scottish 
villages, local history records, schools for rural music 
Conductors young farmers clubs, women s institutes, 
youth hostels, Y M C A farm training scheme, 
village colleges, women s rural mstitutes handicrafts 
scheme Land settlement schemes, for which the 
Trust allocated £160,000 for the period 1936 40, pro 
greased steadily last year The Land Settlement 
Association now controls twenty five estates m fifteen 
English counties, comprising 11,000 acres and pro 
viding, when fully developed small holdings for 7,000 
persons, all taken from distressed areas The settlers 
who are definitely established are happy m their 
surroundings and are mixing more and more with 
the old mhabitants of neighbouring villages, and the 
general health, espeoially of the children, has shown 
notable improvement The Association is, however, 
flndmg it difficult to mduce local authorities to make 
use of the powers vested m them For many years, 
the Trust has fostered the development of agencies 
for caring for the welfare of boys and girls over four 
teen years of age Among these are the National 
Association of Boys Clubs and the National Council 
of Girls Clubs, which are in receipt of subsidies from 
the Trust amounting to £26,000 for the current 
qumquemuum Valuable m the work of these clubs 
imdoubtodly is, it is very small m volume when 
compared with the corresponding activities m Ger 
many and Italy 

The Agricultural Research Council 
Fabmers and others mtorestod in agriculture have 
sometimes expressed the view that insufficient m 
formation is available about the activities of the 
Agricultural Research Council To moot what it 
recognizes as an important need, the Council has 
issued a booklet entitled “Constitution and Functions 
of the Agnoultural Research Council”, copies of which 
0 (ui now be obtained on written apphoation to the 
Secretary at 6a, Dean’s Yard, Westminster, 8 W 1 
The Council, which was establishod by Royal Charter 
m 1931, 18 responsible for tendermg advice to the 
Ministry of Agriculture and Fisheries, the Department 
of Agnculture for Scotland and the Development 
Commissioners as to the expenditure on agricultural 
research of State funds amountmg to more than four 
bpndred thousand poimds yearly It is also charged 
with the scientific supervision of subsidized agn 
cultural research, and, m addition, it has research 


officers engaged m the mvestigation of particular 
problems A recent development has been the 
acquisition of an estate at Compton in Berkshire 
for use as a field station Here problems such as 
those mvolved m oertam diseases of animals will be 
mvestigated on a field scale, when the necessarv 
laboratory experiments have been carried out at the 
research institutes, and a supply of animals, which 
have been raised in isolation and are free from disease, 
will be kept available for the workers at these 
institutes In addition to advising on research in 
progress, the Council plans and oo ordmates such 
immediate extensions of the research programme as 
seem necessary to secure a more mtensive attcMik on 
problems of special urgency, particularly m the field 
of animal and plant diseases 

Nomenclature m Electneal Engmeermg 

The development of eleotncal science and its 
applications during the last century has led to the 
mtroduotion of a host of names, units and definitions, 
many of them now household words Ihe history of 
these words, and of others which have been mtro 
duced, only to bo discarded, is of considerable 
mterest, and recalls the difficulties the pioneers 
experienced m explauung clearly new facts and 
phenomena Though many terms go back to Greek 
science and to the sixteenth, seventeenth and 
eighteenth centuries, the majority belong to the last 
century and the days since Faraday The subject is 
an mtnoate one and it has not, we believe, been 
dealt with before so fully as by Prof Q W O Howe, 
m a paper entitled The Concepts and Language of 
Electrical Engmeermg” read to the Association of 
Engmeers at Calcutta, and printed m the Engineer 
of September 2 In coining the words anode, 
cathode, ions, electrodes and others, Faraday was 
assisted by Dr Whewell of Cambridge, whose 
encyclopaedic knowledge led someone to write, “You 
may roam where you will through the realm of 
infimty, and find nothing so great as the Master of 
Trmity ’ Whewell had proposed the terms m 
ductnoity and mduotoous, which fortunately, like the 
mao, bob, tom and dick of Heaviside, were not 
adopted Prof Howe does justice to the various 
mdividuals who have devoted their attention to the 
matter of units, as well as to the committees and 
congresses which have assisted m standardizing them 

Indian Forest Research 

The value of forestry research work m its direct 
bearing upon other Government departments and m 
dustry IS admirably portrayed m a publication entitled 
Forest Research and Indian Industry”, issued by 
the Government of India Press, New Delhi Experts 
are mamtamed at the Forestry Research Institute at 
Dehra Dun to imdertake research work m sylviculture, 
botany, mycology, forest protection, entomology, 
biochemistry, forest utilization, wood technology, 
timber seasoning, preservation and testing of timbers, 
wood working and minor forest products mcludmg 
paper pulp The work of Hiese experts often mter 
looka, as becomes evid«it from a peimsal of this very 
informative publication. Illustrative of some of the 



No 3594 Sept 17, 1938 


NATURE 


507 


lylvioultural work tuidertaken at the Institute is a 
recent paper m sylviculture entitled “Seed Weights, 
Plant Percents, etc , for Forest Plants in India by 
J N Sen Gupta (Ind Forest Records, Now Senes 
Sylvio , 2, No 5, Government of India Press, New 
I^lhi, 1937) In this paper the author gives data 
for the date of collection, seed weight, germmativo 
capacity and germination per cent of 505 tree species, 
includmg 52 exotics, fWim all parts of India In the 
botany section, Mr C E Parkinson published two 
numbers dealing with Indian tree spooies m the 
Indtan Forest Records, New Senes, Botany (Govt 
of India Press New Delhi, 1937) The first (1, No 1) 
deals with the impoHemt Indian Terminalta of the 
section Pentaptera comprising trees of forest and 
economic importance Four species with three 
varieties and nme forms are recognized No 2 of 
vol 1 18 devoted to part 4 of Illustrations of Indian 
Forest Plants the pa|)er dealmg with five species 
of the family Vipterooarpacecs 

Broadcasting StaUon LS-i, Buenos Aires 
The bioadcaatmg station LS-I belongmg to the 
municipality of Buenos Aires and situated about 
20 miles from the city, has recently been re equipped 
and IS now one of the most powerful in South 
America The antenna is the tallest vortical broad 
cast radiator m South America, being 778 feet high 
It uses the new slumt excitation method developed 
by the Bell Telephone Laboratories, a full description 
of which is given m their quarterly Journal of July 
The ground system consists of 120 burietl radials, 
each 870 feet long with an equal additional number 
of radials each 280 feet in length Power is fod on 
to the antenna system through a 62 ohm nitrogen 
gas filled concentric copper tube transmission line, 
640 feet long The station is operated under the 
admmistration of the Colon Theatre of Buenos Alice, 
which 18 one of the world s finest opera houses, where 
many of tho world’s leading artists are heard each 
season There are 16 hoius of transmission daily, 
with a vaned programme of widely mtemational 
flavour and cultural and educational subjects Its 
mam feature is the complete transmission of the opera 
emd other musical activities of the Colon Theatre 
The Colon season was offloially opened this year by 
tho President of the Bepubhe on May 23, and can 
now be hoard by the great majority of tho population 
of Argentina as well as by listeners in Chile, Uruguay 
Mid southern Brazil A wide repertory of classic 
Italism, German and Russian opera has been presented 
in addition to a few modem Argentine works The 
now studios are built below gpxnind level and close 
to tho Colon Theatre smd are completely sound 
insulated From the broadoasters point of view the 
economy and ease of operation have sot up new 
standard The audio frequency response does not 
vary more than one decibel between 30 and 10,000 
oyolee The audio distortion is lees than 6 per cent 
evMi at oomplete modulation Provisions have been 
made for moreaamg the output of the 60 kilowatt 
transmitter to 600 kw by the addition of a 600 kw 
amidiflsr. The results obtained have more than 
•quailed expectations 


The Smithsonun Instituuon 
The report of the secretary of the Smithsonian 
Institution for the year ended Time 30, 1937, refers 
to the improvemi nt of the National Zoological Park 
by tho completion of three new exhibition buddings, 
a machine shop, a garage and new hoatmg and 
electric installations An oxjiodition to Sumatra 
to obtam speoiraens of the mterestmg animals of 
that region for tho National Zoo was still m the field, 
but reports mdicated that it was highly suocessfiil 
In the Division of Radiation and Organisms, notable 
advances have been made m the studies of photo 
synthesis iihototropiam and tho action of ultra violet 
lays on plant growth Tho Astrophysical Observatory 
has contmueil its m< asuromeiits of tho solar constant 
of radiation and a now method has been devised 
m place of the short method’ rwluotion of obsorva 
tions used sinoo 1923 m which a flaw was discovered 
Tho Smithsonian radi > pi ogreimmo a weekly half hour 
presentation of the Institutions researches and 
activities, oontmued with imdimuushod popularity, 
and euscessions to the Libraiy for tho year number 
11 469 mostly in exchange for the publications of 
the Institution Ajipt ndixi s include tho report of 
the United States National Muse un the National 
Collection of Fme Arts the k reor Gallery of Art and 
of the several divisions of the Institution 

Smalljiox Vaccination in an Indun Epidemic 
A STRIKING instance of the protection against 
smallpox afforded by vaocmation is given m the 
annual report for 1 936 of the All India Institute 
of Hygiene and Public Health, Calcutta, recently 
published During the smallpox epidemic that 
oocunrod m the first quarter of 1936, there were 604 
infants and children less than five years of age on 
tlio roll of tho Matermty and Child Welfare Section 
of tho Institute Of these children 434 were vaccinated 
before or during the epidemic, and 170 were not 
vaocinateil Of the unvacemated 42 developed the 
disease, a ease mcidonoe of 24 7 per cent, of whom 
17 died, a mortality of 10 per cent for tho group 
or of 38 5 per cent of the oases In tho vucoinatod 
group, 10 developed tho disease in loss than a week 
after vaooination and before protection had developed 
of whom 7 died Excludmg these oases, of the re 
maining 424 vaccinated ofRoiently only 3 contracted 
the disease and all recovereil an moidenoe of 0 7 per 
cent with mortality ml 

Gastro-Enteiitis Conveyed by Raw Milk 
An outbreak of food poisoning occurred at Wilton, 
m Wiltshire, m October 1936 and was limited to 
consumers — chiefly children — of a particular supply 
of bottled raw milk ( A Report on on Outbreak of 
Food Poisoning due to Salmonella, Type ‘Dublm’ and 
Conveyed by Raw Milk By E T Conybeare and 
L H D Thornton Reps on Pub Health and Med. 
Subjects, No 82 Mmistry of Health, 1938 HM 
Stationery Office 2d net) The attack of lUness 
oommenoed m 12-24 hours after consumption of the 
milk, the chief symptoms being headache, nausea and 
vomiting, and later diarrhosa, perauting for 1-8 day*. 
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and though the attacks were severe, there were no 
deaths As the outbreak was not recognised for some 
days, baotenologioal examination of the patients 
proved negative However, from a specimen of the 
nulk dehvered on October 20, a Salmonella food 
poisoning organism was isolated, afterwards identified 
as being a ‘Dublin’ type, and four days later the 
same organisms was agam isolated from milk supplied 
by the same producer Confirmatory evidence was 
obtamed by serological testa of the blood of nme 
convalescents, whose blood showed specific agglutina 
tion for typo Dublin in high dilution Examination 
by agglutmation testa of the herd of 61 cows supplymg 
the milk picked out three cows with a high agglutma 
tion for the ‘Dublin’ type Specimens of milk smd 
dung from these three cows were exammed The 
milk from all three and the dung from two were 
negative, but from the dung of the third animal a 
heavy growth of SahnoneUa Dublm type was 
obtamed, and this earner cow was removed from 
the herd, and no further trouble ensued It is re 
marked that no amount of care m milking and 
distribution of such a raw milk could prevent it 
from being a danger to the consumer 

Insulators 

A SBViiN PAOB article on Recent Developments 
in Electneal Insulating Materials by Dr L Hart 
shorn (J Sex Inet , July) will prove of great use to 
constructors of eleotnoal apparatus and will serve as 
a baae from which research on the properties of 
insulating materials advocated by the R^o Research 
Board may operate The author desenbes the 
properties of ebonite, of loaded ebomtee, of synthetic 
resins which can be readily moulded or used to bond 
laminated material mto insulating boards, and when 
of the hydrocarbon type have dielectric constants 
little more than 2 and power factors so low as 2 X 10** 
Ceramios provide insulators of the steatite group 
dependmg mainly on magnesium silicate, and of the 
rutile group, principally titanium dioxide, used m 
the construction of condensers After shaping, both 
are fired and cannot afterwards be worked without 
difficulty They are apt to absorb moisture which 
alters theu: properties Certain waxes, for example, 
the ohloronaphthalenes, have high dielectno constants 
and fairly low power factors A table of dielectno 
constants, power factors, resistivities, mechamoal and 
eleotnoal strengths and softening tempieratures for 
nearly thirty insulators is gnen 

Photography m X-Ray Departments 

Th* brochure on X Ray Matenals and Aooes 
soriee ’, published by Messrs Kodak, Ltd , might well 
oontam the word ‘photographic did not the name 
of Kodak at onoe conjure up the word, its 
forty pages are devoted to a description of photo 
graphic supplies for medical and dental X ray work 
Routine work demands rigid control of variables for 
Its quick effectiveness, and this firm has realized that, 
provided the actual exposures are reasonably ooneot, 
the development of X ray films oan be standardized 
by the use of reliable reagents, proper tuning and 
regulation of the woriung temperatures In the 


planning of X ray departments, insufficient attention 
IS sometimes given to the developing and printing 
rooms, where labonous hours are spent m semi 
darkness Efficient planning should reduce these 
hours to a minimum, and the expenence of Messrs 
Kodak IS at the servioe of those plannmg and being 
responsible for the photographic work m X ray 
departments 

Handbook of International Organizations 

AlN Elnglish edition of the Handbook of Interna 
tional Organizations has now been issued by the 
Secretariat of the League of Nations This volume 
of nearly 600 pages gives the particulars of nearly 
760 mtemational organizations, moludmg addresses, 
names of officers, notes on finance objects and aotivi 
ties International bureaux under the direotion of 
the League, official central bureaux and private 
associations and federations in so far as they have 
international objects and are not run for profit are 
moluded These orgamzations are classified m the 
followmg groups to facilitate reference politics and 
mtemational relations religion , arts and sciences , 
education , students and umversity organizations , 
mediomo and hygiene , law and admmistration , 
press , feminism , labour and professions , agnoul 
ture , economics and finance trade and mdustiy , 
oommumcations and transit , sport and touring , and 
miscellaneous The utihty of the volume is mcreased 
by the provision of a subject mdex, an alphabetical 
mdex and a geographical mdex The latter mdicates 
that 183 of the organizations have their seats m 
France and 140 m Switzerland Great Britam oommg 
next with 76 organizations and Belgium being fourth 
with 77 

Recent Earthquakes 

Thb violent earth tremors which were experienced 
on Monday, September 6, over a considerable area 
about fifty miles south of Algiers [The Tvnee, Sept 7) 
cannot be said to have affected an area where earth 
quakes of destructive mtensity are usual Small 
tremors are, however, quite common, especially where 
the land shelves steeply to the ocean deeps ^tween 
1911 and 1931, Mme A H6e listed 686 tremors, 
distributed m twenty two different zones, only four 
of which reached destructive mtensity The observa 
tory of Alger Bouzar6ah is actively engEiged m 
recording and studying these local earthquakes, and 
we anticipate more information at a later date 
An earth tremor shook Colombo, m Ceylon, early 
on Sunday, September 11, but no damage is reported 
(The Txmes, ^pt 12) In this zone severe earth 
quakes are practically unknown Slight earthquakes 
are common along a Ime through Madras passing 
south south west near the southern edge of the 
Doccan of India, and these are often m sympathy 
with larger ones oooumng m northern India, a fact 
which may be attnbutable to the strained condition 
of the peninsula The Ceylon tremor was most 
probably a local surface shook due to slipping along 
a fault Another strong shook was recorded by the 
Stuttgwrt Seismologioal Station on Sept 7 d 4 h 16 m 
(Oonimud on p 6S8) 
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BRITISH ASSOCIATION DISCUSSIONS 
Significance of the Swanscombe Skull 


T he repertoire of the human palaeontologist 
has recently been augmented by the discovery 
of portions of a fossil skull at Swanscombe, in 
Kent The importance of this find was given 
recognition by allotting a mommg session of 
Section H (Anthropology) for its discussion 
The Swanscombe ‘skuU’ actually consists of two 
bones only, the occipital and left parietal, both 
of which are extremely well preserved Their 
mterest is related to the fact that they were found 
in inteiglaoial deposits containing a Middle 
Aoheulean industry, and that their antiquity is 
about as well attested by geological and archseo- 
logioal evidence as that of any human fossil is 
ever likely to be To Mr A. T. Marston belongs the 
honour of having discovered the two bones of the 
Swansoombe skull. He oatue upon them at separate 
times, in June 1985 and March 1936 , 24 ft. below 
the surface in the well stratified gravels of the 
Bamfield Pit at Swanscombe The parietal bone 
was actually found by Mr. Marston in situ 
Although separated by a distance of 8 yards, the 
bones are practically unworn, and articulate 
perfectly with each other. Moreover, they show 
the same state of jweservation as the fossil mammal 
bones with which they were associated. 

The deposits at Bamfield Pit are the Middle 
Qravels Monging to the 100-ft. terrace of the 
Thames ; they are later in date than the Great 
Chalky ]^ulder Clay, and they are definitely inta** 
glacial deposits. Prof. W B R. King is of opinion 
that they wwre laid down between the Great 
Kast«m glaciation of East Anglia and the cold 
period rep r e se nted by the main Combe Bock of 
the Thames valley. This conclusion is borne out 
by Hihtoi’sstadyofthe associated fauna. SUfhaa 
Bkinooerw negwMmt, BJUnocerot Aemi- 
and Dama daetoniana bear witnesa to m 


mterglaoial facies. There were also found asso- 
ciated with the human skull bones remams of 
Cerotu elaphus, Bos pnmtgemus and Equus cahaUus 

The archffiological associations of the Swans- 
oombe skull have been studied by C F C Hawkes 
The flmt implements from both upper and lower 
levels of the Middle Gravels (including the channel 
m which the skull bones were found) belong with- 
out doubt to the Early Middle Achoulean hand-axe 
industry (Aoheulean III of Breuil) The complete 
absence of any sign of a distinct Levallois industry 
makes it impossible to allocate these implements 
to a later Aoheulean phase It is mterestmg to 
note that, in the Somme valley, deposits containing 
a Middle Aoheulean industry are oommonly 
assigned to so early a date as the Mindel-Biss mter- 
glacial penod, and this corresponds to Zeuner's 
interpretation, on geological grounds, of the Bam- 
field Pit deposits 

It is unfortunate that while the geological, 
arohceologioal and faunal evidence related to the 
Swansoombe find is so complete, the skull itself is 
very incomplete Clearly it would bo unbecoming 
for an anatomist to attempt to draw any far- 
reaching conclusions, in regard to the skull as a 
whole, from the study of an occipital and one 
parietal bone Since the sutures remain still un- 
obliterated, the bones evidently are those of quite 
a young individual. The age of the latter is esti- 
mated to have been twenty to twenty-five years. 
Since, also, the muscular unpreesions are rather 
poorly marked in relation to the size and thickness 
of the skull, the sex of the individual is judged 
to have been more probably female than male. 
First inspection reveals at once that — apart frmn 
their unusual thickness— the bones are quite 
closely comparable with those of a modem hu m a n 
skull. The probable oranial eapaeity— as inferred 
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by comparative studies of recent human skulls 
whose parietal and occipital bones show similar 
dimensions and curvatures — has been estimated 
by Morant to be 1 326 c o This figure of course 
18 conjectural but it remains certam that the 
cranial capacity of the Swanacombe skull was 
well withm the range of variation of modem man 
Smce the two bones articulate perfectly with 
each other the various dimensions and indexes of 
the back part of the skull can be compared accur 
ately with those of recent skulls Ihe result of 
such a study leads to the interestmg conclusion 
that the Swansoombe skull is astonishingly similar 
m all its mam metrical features to the average of 
available senes of modem skulls The height of 
the skull (basi bregmatic) and the maximum 
bi panctal width are indeed rather greater 
than the correspondmg measurements of female 
Bntish skulls The mchnation of the plane of 
the foramen magnum shows nothing exceptional 
The occipital bone is rather unusually broad but 
even this character falls withm the range of varia 
tion of recent Bntish skulls 
A mmute study of the morphological features of 
the Swanscombe bones shows only two characters 
which may bo considered of unusual significance 
These are the general thickness of the bones and 
the extension backwards of the sphenoidal air 
sinuses mto the basi occipital This latter feature 
certainly does occur occasionally m modem human 
skulls but it must at least be very rare for it to 
be found m a skull so young as the Swanscombe 
fossil Possibly it mdicates a rather strong develop 
ment of the accessory nasal air smus system as a 
whole which may have been associated with a 
fauly massive development of the facial region of 
the skull The thickness of the bones although it 
can be readily matched at some pomts m recent 
skulb appears to be exceptional m certam 
regions such as the cerebellar fossa of the occipital 
bone and the antero infenor angle of the parietal 
In this character the Swanscombe fossd shows 
an mterestmg resemblance to the Piltdown skull 
Indeed Sir Arthur Keith beheves that the two are 
very closely related morphologically However 
smce the remains of both are so firagmentary this 
cannot be confirmed or refuted 
Lastly the endooranial cast of the Swanscombe 
bones calls for consideration This shows clearly 
that the bram was qmte nchly convoluted and 
it provides no certam evidence that the con 
volutumal pattern was any more jmmitive than 
that of modwn human brains Reference should 
pmrhaps be made to a curved furrow m the right 
occipital region of the cast which might be mter 
paeted as a innate (or simian) sulcus of a very 
primtbve type Apart however from the general 
difficulty t)t identifyiiig sulcal impreMions on endo 


cranial casts of human skulls tins furrow (if mdeed 
it does represent a sulcus at all) may equally well 
be mterpreted as what the late Sir Grafton Elhot 
Smith termed a pseudo lunate sulcus that is a 
sulcus sometimes found m the occipital lobe of 
modem human brams which merely simulates a 
sulcus of the simian type The endocranial oast 
shows localized expansions over the parietal and 
temporal lobes which have been described m oasts 
of certam other fossil human skulls and which 
have been regarded by some authonties as havmg 
a special significance m the later stages of the 
evolution of the human bram However similar 
localized emmences are sometimes to be seen on 
endocranial oasts of modem human skulls hence 
little importance can be attached to them There is 
mdeed httle doubt that the endocranial oast of 
the Swanscombe skull would quite well pass for 
that of a modem skull It mdicates clearly that 
the bram of Middle Aoheulean man had already 
acquired a morphological status comparable with 
that of modem man a conclusion which u some 
what remarkable m new of the fact that he is 
commonly presumed on geological evidence to 
have hved durmg the Mmdel Biss mterglacial 
period the antiquity of which acoordmg to 
Zeuner s geochronologioal data must be reckoned 
at about 250 000 years 

It IS necessary to emphasize that we have no 
sure evidence regarding the construction of the 
front part of the skull m the Swansoombe fossil 
The frontal region and the face and jaws may have 
shown unusual features which would quite definitely 
separate Swanscombe man from Homo sapiens 
On the other hand it is reasonable to suppose that 
if these features had been of an extreme type they 
would oertamly be reflected m the anatomy of 
the occipital and parietal bones Morant has 
shown that Homo neanderthaknsis can be dis 
tinguished from Homo sapiens by the metrical 
characters of the parietal and occ^ntal bones 
alone Thu however u not the case with the 
Swansoombe bones 

In summary it may be stated that on the 
evidence of the fragments available the remains of 
the Swansoombe skull suggest that Aoheulean 
man was not distinguishable on morphological 
grounds from Homo sapiens Thu ocmolusion u 
by no means at variance with the implications of 
recent ducovenes of fossil man such as the 
Ehnngsdorf skull the Steinheun skull and the 
Mt Carmel skeletons for these have already pro 
vided evidence that there exuted m Europe in 
pie Moustenan tunes a type of tinmHiyl »pproxi 
mating much more closely to Homo sapiens than 
the Neanderthal type which u oharaotenstioally 
associated with the later Mousterian culture 
W E L»Q C 
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Ritual 


N the symposium on ntual held by Section H 
(Anthropology) at Cambridge on August 23 
several pomts of interest emerged All the 
speakers agreed m rejecting the shallow view 
mentioned only to refute it by Mr A M Hooart 
that ntual is primarily a matter of the emotions 
On the contrary it is likely to be disorganized and 
made degenerate by the presence of too much 
emotion although the utter absence of such a 
motive force may render it like every other human 
activity a dead and mechanical thmg no longer of 
signidcance 

Instance after mstanoe may be given and was 
indeed given especially by Mi* Hooart in the first 
oontnbution to the discussion of ntual being built 
up and elaborated by the cool it might almost be 
said the scientifically logical working of relatively 
enUghtened mmds those of the noble or more 
especially the priestly class of a race on its way to 
civilization for as Mrs Chadwick rightly insisted 
in her address one of the most fruitful supplies 
of material is the ntes of barbarous peoples whose 
ceremonial is not wntten down and so is perhaps 
less hkely to become a fossil When an emotional 
wave sweeps up from the lower and less enlightened 
strata of the people the dignified structure which 
has been erect^ is all too likely to be dismtegrated 
and even to degenerate into the merest grunts and 
howls the beast like expressions of primary emo 
tions fear or what not Yet at the same time it 
should be remembered (a pomt mcidentally made 
by Prof H J Rose) that some of the highest 
manifestations of the religious life whereof we 
have any record transcend ritual expression by oh 
much as these outbursts of primitivism fall below it 

Once ntual has started from whatever source 
its contents and immediate mtention may vary 
considerably It may have for its sole or its 
pnncipal object the setting forth of some piece of 
traditional lore perhaps (agam the pomt was 
Mrs Chadwick s) the whole or the principal 
learning of the people to whom it belongs There 
IS such a thing as mstructmg a barbarous folk 
by means of a religious ceremony with a oomph 
cated nte In New Zealand for example m parts 
of Polynesia among one or two peoples of Afhca 
the pnests are genumely the educators of their 
flock the scholars and teachers of the nation and 
their ntes have apparently for at least one of their 
objects the production of a suitable emotional 
state among the hearers preparatory to unpressmg 
on their mkds the dootrmes which it is thought 
important that they should know It is not 


necessary that what the average European would 
consider religious instruction should then follow 
there are ntes mcludmg chants or other hterary 
forms which have a not moonsiderable histoncal 
content though not everyone perhaps would be 
so optimistic as Mrs Chadwick as to the amount 
of the history of illiterate peoples which we can 
now recover from these products of their literary 
and religious authonties 
A characteristic and important form of ritual is 
that which has for its contents a myth This was 
the subject of Prof 8 H Hooke s address wherem 
he dealt cautiously with some highly controversial 
pomts There are of course myths which are purelv 
etiological existing for no other purpose than to 
explam why such and such a piece of ntual is gone 
through They are generally pure speculation and 
have nothing to do with the real ongm and purport 
of the nte But there are others (Prof Hooke 
instanced the stones of Ishtar and Tammuz of 
the Creation and of the Deluge) which are ventably 
the content of ntual it existing to set them forth 
not they to explam it The line is often vague and 
hard to draw but it is there and can be perceived 
if the exammtr is expert enough 
Prof Rose dealt mostly with magic as a content 
of certam forms of ntual He used the word m 
Prazer s sense without acoeptmg Frazer s theones 
of its relation m time to religion There are actions 
of man intended to have a direct tfifeot upon some 
thmg m his environment (especially something 
quite outside his real control such as the weather) 
without mvokmg the active or passive concurrence 
of any power supenor to man or different from 
him Ritual (an example from ancient Rome was 
given — the ceremonial of the luperoalia) may 
consist of such actions arranged like all ntes m 
a pattern or complex intended and supposed to 
be more effectual than a single action of the land 
would be Unlike those ntualists who dramatically 
set forth the doings of gods or heroes (although 
there is little doubt that such actions as theirs 
may also be magical the re domg of some mythical 
deed which was powerful of old m hopes that it 
may be efficacious to day) operators like the 
Roman Luperoi were domg thmgs meant to be as 
practical and perhaps as httle mystic as the actions 
of the most commonplace workman who digs a 
dram that water may run away or builds a fence 
that beasts may be kept out They made them 
selves temporanly mto goats m order to put the 
desirable lustihood of the goat mto their little 
Palatine eommunity and at the same tiiue to 
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scare away the undesirable qualities of the wolf 
the really fomudable and reputedly uncanny 
enemy of their flocks and herds to say nothing 
of their children 

Summing up all that was said it seems to be 
fairly well made out that ntual is a complex 
phenomenon not to be explamed away by any 
over simple formula psychological or other and 
lhat its purpose once it is estabhshed and indeed 
m its establishment may vary withm very con 
siderable limits That its vanous kmds may mter 


act upon each other and any given ntual may 
have been produced by oool pnestly reasiHung 
modified by the enthusiasms of the laity be 
originally magical m its mtent strengthened to 
that end by the addition of a venerable myth 
and finally misunderstood as bemg somehow 
pleasmg to a god who had perhaps nothmg what 
ever to do with it at first is a proposition which 
none of the speakers tried to controvert though 
more than one showed that he was ready if ne^ 
bo to subsenbe to it 


The ^Middle 

I N the course of the recent meeting of the 
Bntish Association at Cambndge Section H 
(Anthropology) held a symposium on the Middle 
Palseolithic While it cannot be said that the 
question was completely dismissed m one after 
noon oertam important pomts were dealt with 
The expression Middle Palffiohthic has itself 
become ambiguous and is no longer used by the 
majority of prehistonans At the same time it 
appears m some of the older hterature and its 
retention has now and agam led to unfortunate 
misunderstandmgs Ongmally it was somewhat 
loosely used to denote those western European 
cultures which follow immediately after the 
Micoquian and precede the Aungnacian These 
cultures we more properly described as the later 
phases of the Levalloisian — Levallois V VI VII — 
and the true Moustenan — that is to say the culture 
of the La Chapelle aux Samts variety of Neander 
thal man But clearly used thus the term Middle 
PalsBohthic was not properly speaking an ex 
pression of time like Middle Pleistocene and it 
was obviously unsatisfactory arbitrarily to out 
across an evolving culture like the Levalloisian 
The content of the phrase has therefore grown to 
molude all the cultures before the Aungnacian 
the mdustnes of which were for the most part 
made from flakes as is the case with the Moustenan 
and Levalloisian m oontradistmction to the 
coup-de potng core tool culture or cultures 
^ese flake tool industnes are not all similar 
they seem to hare been the products of alhed 
though slightly differing cultures Even in Europe 
alone there are not a few and to them distinct 
names have been given Cromenan Clactoniui 
LevaUoisian Tayaoian Weimar Moustenan etc 
Thmrdistnbution was sometimes fairly wide some 
tunes very restnoted each of them had a be 
guming evolved and came to an end them 
penod of ezntenoe was someiimea long sometunee 
short all were not cemtemporuy but many <ff 


Palseolithic' 

them overlapped m time Some of them were in 
part contemporary with the wholly different 
coup de poing culture or cultures but distnbution 
maps show that these two great culture groups 
civdizations or culture cycles* are quite distmct 
though a Ime of contact occurs between them in 
north eastern France and Belgium and m south 
eastern England Speakmg generally one can say 
that the cultures oomprismg the flake tool civiliza 
tion are found from the North Sea to Cfiima and 
those of the core tool civilization m Western 
Europe only and southwards over most of Afrnca 
It would seem that we are thus faced with the fact 
that as early as a penod preoedmg the Upper 
Palseolithio and m fact formmg the Lower 
Palsolithic there existed m the world at least 
two qmte distmct civilizations or culture cycles 
each made up of a greater or smaller numbw of 
differing though alhed cultures The question 
of nomenclature is therefore of the greatest 
importance 

Our orthodox tenmnology u based on that pro 
pounded during the last century by Qabnel de 
Mortillet when desonbing the sequence of cultures 
found in France From the foregoing it would seem 
now to be qmte erroneous to name a culture of 
the flake tool civilization found outside Prance by 
the French name — unless for some reason it 
appeared probable that the two cultures concerned 
were not merely alhed but identical The term 
Moustenan for example should on these grounds 
be restnoted to the French culture the mdustnes of 
which are so well known and are moidentally the 
products of a particular branch of Neanderthal man 
It simply oonfrises the issue to use the name to 
describe alhed industries found elsewhere m Europe 
the product of differing though related cultures 
simply because both belong to the same culture 

^Iwtolathefapa drtiasUM baosoM IthatbMsiiMdlaMvr^ 
pvbUMUoM^M I ui 

Svl«°iliMbirMpo)»«]sreomMUtioa,w«iiM bamcMaSmnw 
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cycle Still worse u it to use this term (or perhaps 
equally such terms as Claotoxuan etc ) to describe 
mdus^es found in such far flung parts of the 
world as South A&ioa — where perhaps the very 
excellent work of Mr A L Armstrong mS Rhodesia 
provides a case m pomt — or India In the same way 
the term Moravian should be applied to the culture 
belongmg to the Upper Palseohthic civilization m 
Moravia which though more or less contemporary 
with the Magdalenian of France and clearly related 
to it yet differs from it in many essential ways 
Sir Arthur Keith has come to an mterestingly 
similar conclusion from the pomt of view of the 
physical anthropologist For the penod under 
review he recognizes m Europe a general type 
Homo neanderthaleima But m various parts of 
the Contment he distmguishes various modifioa 
tions the Chapellian Ehnngsdorfian Krapuuan 
while outside Europe he equally distinguishes a 
Palestinian The number of these modiflcations 
may well be increased as knowledge increases and 
will mdeed probably be found to comcide with 
the different cultures of the civilization But all 
the tune it can be said that the civilization or 
culture cycle as a whole is the product of an 
undifferentiated Homo neanderthaUnau 
In actual practice a nomenclature may take the 
form of terms denotmg (a) tune such as early 


middle or late Pleistocene (6) typology and tech 
nology which are generally descriptive terms 
like blade and bunn core flake etc and 
(e) culture which are generally place names like 
Mousterian Acheulean etc The wrong use by 
prehistonans of culture names to describe tech 
mques or tune spans is m almost every case to be 
deplored In this connexion we are grateful to 
Miss Garrod for a good example of the dangers of 
determuimg culture or age solely from typological 
and technological considerations The flake tool 
mdustnes from Ehrmgsdorf and also from Taubach 
which she has recently been studying are on 
geological and faunal grounds defimtely earher m 
date than the true Moustenan yet she pomts out 
they do resemble very closely the later mdustnes 
of that culture m France 
Flake tool mdustnes occur profusely m East 
Anglian gravels and certain gravels of the Lower 
Thames area have also yielded thousands of 
specimens The problem of their exact horizon 
and date is one for the quaternary geologist 
towards the solution of which such mvestigators 
as Messrs Kmg Oakley Zeuner and Paterson are 
strenuously workmg — but a lack of clarity m the 
archaeologists nomenclature will here only make 
confusion worse confounded 

Miles C Bubkitt 


Animal Locomotion 


A SERIES of papers read at a symposium m 
Section D (Zoology) of the Bntish Associa 
tion at Cambndge on August 23 brought mto 
prommence the recent progress which has been 
made m the study of animal locomotion The 
movement of a fish an insect or a bird present 
problems m kmematics which are closely related 
to those of a torpedo or aeroplane and it is there 
fore not surprising that they have been or are 
being solved by methods more familiar to engmeers 
than to zoologists 

From observations of the behaviour m a wmd 
tunnel of a carefully prepared model Dr J L 
Harris has been able to express the ffmctions of 
the paired and unpaired fins of a dogfish m terms 
which give a relatively precise hydrodynamioal 
picture of the whole system He has shown also 
that the well known transition ffom an asym 
metnoal heterooercal tail to one m which the 
dorsal and ventral flukes are equally developed 
can be correlated with the development of a 
swim bladder and with a change m the function 
of the peotonU fins The latter structures are 
MMOtlaUy ‘devatiiig planes m the dogfish whereas 


m many teleosts they have become modified into 
a very efficient brakmg system for a fish oarrymg 
out a rectilmear glide There seems little doubt 
that the changes m position and size of the vanous 
fins which have occurred during evolution are 
to be correlated with the operation of compara 
tively simple hydrodynamioal principles 

A very successful apphoation of aeronautical 
prmciples to animal flight has recently been made 
by Dr F S J HoUick By a variety of ingenious 
methods he has been able to demonstrate the 
precise movements executed by the wings of a fly 
durmg active unrestricted flight The use of an 
extremely deboate system of balances has made 
it possible to demonstrate the direction magnitude 
and pomt of action of the forces actmg on the 
body of the fly when its wings are m motion A 
combination of these data with those made on the 
reflex effect of a moving optical image has enabled 
Dr HoUick to give a oonvmcmg picture of the 
manner m whudi a fly on approaching the ceiling 
of a room is able to change its direction of motion 
through 180” m a vertical plane and so attach 
Its feet to the ceiling It is to be Jhoped that the 
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publication of these interesting and important 
experiments will not be imduly delayed. It would 
be of great interest to extend this work to a study 
of bird flight, particularly in view of Mr Horton- 
Smith’s recent observations on the flight of gulls. 

It may, perhaps, be claimed that the main 
problems of soaring flight of birds are approaching 
solution, although definite observations concerning 
the function of the bastard wing and other anti- 
stalling devices are as yet few m number The 
study of ‘flapping’ flight presents much greater 
difficulties. Mr. Horton-Smith’s photographs, 
obtained by high-speed cinematography, show 
clearly the detailed movements of the wings of 
gulls during both phases of their beat, and open 
up the possibility of applying aeronautical methods 
of analysis with hope of success. There can be little 
doubt that a careful mvestigation of the properties 
of various types of wings when exposed to air 
currents of known strength apd direction would 
yield valuable results It is of interest to note 
that a suitable wind tunnel has recently been built 
m the Zoological Department at Cambridge by 
Mr. R. Brown, whose work, together with that of 
Mr. Horton-Sroith, will be followed with interest 

To the biologist, a solution of the mechanical 
problems of animal locomotion is a prelude to a 
study of the physiological jxinciples which control 
the co-ordination of the locomotory muscles. The 
discussion at Cambridge largely centred on an 
assessment of the role of environmental stimuh m 
the maintenance of a locomotory rhythm. The 
evidence presented by Prof J. Gray and Dr. H. W 
Lissmann shows that in many, if not in aU, 
terrestrial invertebrates the maintenance of an 
ambulatory rhythm is dependent upon a back- 
ground of tactile stimulation from the substratum 
In the absence of such stimulation, the ambulatory 


rhythm either ceases or gives place to a swimming 
rhythm of totally different nature to itself. In a 
few instances, notably the nemertine Cerebraiulw, 
one region of the b^y may exhibit a typically 
terrestrial pattern of movement whereas another, 
if submerged m water, may execute a swimming 
rhythm of different nature and frequency. The 
role of environmental stimuli as pace-makers for 
the various phases of an ambulatory cycle is clearly 
defined in many invertebrates, and in forms such 
as the myriap^s, the phase difference between 
adjacent limbs is detennmed by environmental 
factors At the same time, the persistence of an 
ambulatory rhythm in the desensitized limbs of 
vertebrates (first observed by Sherrington and by 
Graham Brown) demonstrates that in vertebrates, 
in any event, all environmental stimuli probably 
operate on bilaterally arranged centres in the 
spinal cord, which are capable of displaying a 
rhythm so long as both sides are receiving an 
approximately equal intensity of stimulation, 
whether the source of this stimulation be central 
or peripheral Under natural conditions, the loco- 
motory centres are probably responding to stimuli 
from both these sources . when the animal is walk- 
ing, the peripheral stimuli are dmninant both in 
intensity and in quahtative effect ; when the 
animal is swimming, the central stimuli are prob- 
ably of primary importance 
So far as is known, no invertebrate central 
nervous system can display a locomotory rhythm 
after complete isolation £ram the periphery, but 
experiments with the common leech {Hirudo 
medtctnalts) show that the, whole nerve cord can 
exhibit a co-ordinated electrical rhythm so long 
as a limited number of ganglia at one end of the 
animal retain their connexions with active muscula- 
ture. 


The Mechanism of Evolution 


T he discussion on the mechanism of evolution, 
which occupied Sections K (Hotany) and 
D (Zoology), meeting together, for the whole of 
August 19 at Cambridge, was an important 
event. 

Taken together with a discussion on “Natural 
Selection” held by the Royal Society about a year 
ago, and one on the "Irreversibility of Evolution” 
at the Christmas meeting of the Society of Experi- 
mentid Biology, it marks the end of that long 
period during which biologists in general had lost 
interest in the subject, because it seemed incapable 
of investigation by quantitative or experimental 
methods. This great change has been brought 


about by the recent developments in genetics and 
in nuclear cytology. 

The discussion included owtain contributions 
which stated some of the conditions which have 
resulted from organic evolution in such a manner 
that they could be discussed Dr. J. S. Huxley 
spoke on "Character Gradients”, showing that in 
many oases, especially among birds, but also in 
mammals, insects and plants, characters are found 
to vary regularly in a definite way with distance 
from a selected startup; point, ^us the length 
of the wing in migratory birds tends to become 
greater in collections made farther and farther 
north. The change is small but signiflcant, about 
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1 per cent for 1° or 2° C. of mean temperature 
For aaoh regular oharaoter gradients Huxley 
has coined the term *oline’ (see Xatukb of July 30, 
p. 219) He suggested that such olines have in 
general an adaptive signifloance, and that the 
usually reoogni^ geographical races merely 
represent special abstractions from them. 

Prof. A. E. Trueman gave an admirable account 
of the views held by the majority of paleontologists 
as to the course of evolution It is commonly 
observed in fossil materials that evolutionary 
change, whether it be in minor matters or in 
fundamental structures, often proceeds m a 
definite direction common to many allied stocks, 
and that in consequence similar forms (homoeo- 
morphs), which need not be contemporaneous, are 
produced in such stocks 

In some oases this orthogenetio or programme 
evolution may serve an adaptive end, but in 
others it seems to be unrelated to the environment 
and to have arisen from some restnotion of the 
directions of variation possible to the stock 

Trueman emphasized the fact that this con- 
ception of the course of evolution is merely a 
statement of inferred fact and does not imply any 
such mystical belief in a planned evolution de- 
pendent on internal factors as is often supposed 
to be ocmnoted by the term ‘orthogenesis’. 

Dr. P. D. F. Miuray, discussing “Consequential 
Evolution", attributed some osuws of ‘orthogenesis’, 
for example, the appearance at different times 
in different stocks of TitawAheres of horns at the 
same points on the skull and their subsequent 
enlargement with time, to the effect of beterogonio 
growth in animals the body size of which is steadily 
becoming greater. The factors, genes perhaps, 
which determine the horns were present throughout 
the series, but they could not be expressed below 
a limiting body weight, and once expressed, 
develop in accordance with Huxley’s formula. 

Captain C Diver spoke on “Polymorphism” ; 
he pointed out that this term is often used of such 
oases as those found in mimetic butterflies or in 
the land snails of the genus Ctpan, where a 
number of easily recognizable and disoontmu- 
ous varieties of a single species occur m the 
same population. .Such cases are necessarily 
restrict to those in which the variable characters 
are readily visible, but the condition presumably 
exists in many nedea where it affects physiologioid 
or other chaMffm which cannot be.seen directly. 
This apparent discontinuity between the poly- 
morphic forms of certain species, however, g^es 
imperceptibly into a continuous variation, and cm 
only s]^ ff all the polymorphic forms are in 
•qniin^rium iHth their environment. 

Spedea apijiamitly dlfflw very greatly in their 
VeriaWHty; in there is a very wide 


discontinuous senes of patterns and colours, occur- 
ring m parallel form in two distmct speoiesm England 
and bemg hereditable. In the common water snail 
Ltmnaea peregra, there is no polymorphism in the 
ordmary sense, but there is a very wide variability, 
some of the conditions bemg transmitted by inhent- 
anoe whilst others have no known relationship to 
any factors of environment or breeding. In the 
plant, PlarUago mant%ma, we have a case in which 
polymorphism is combined vnth a considerable 
ecological plasticity 

Mr J. Z. Young, m a witty and illuminating 
address, considered the broader features of the 
evolutionary process He pomted out that all life 
depends on the isolation from an environment of 
an individual which differs in its chemical and 
physical condition from it, and that this individual, 
which is necessarily dependent on its surroundings 
for all its supplies, can only be mamtamed by the 
expenditure of energy In this conception perhaps 
lies a meaning of the distmction between higher and 
lower organisms The lower organisms differ as 
little as possible from their environment, so that 
their irreducible expenditure of energy on mamten- 
anoe is as small as possible , the higher inhabit 
more and more difficult environments, from which 
their own mtemal environment differs more and 
more greatly, the work which has to be done m 
maintaining the differences becoming progressively 
heavier. 

It was suggested that this power of colonizing 
difficult ecological mches, and the mcreasing 
number of biological tricks which go with it, is a 
test of a high organism 

The original Darwmian explanation of evolution 
by the “preservation of favoured races m the 
struggle for existence” has as its primary postulate 
a differential death-rate, natural selection favour- 
ing the survival —perhaps as individuals, perhaps 
as stocks — of those variants which best fit the 
ciroumstanoes in which they are living It has, in 
practice, proved extremely difficult to show by 
direct observation, on a scale sufficiently large to 
allow the necessary statistical treatment to be 
applied to the data collected, that this selective 
death-rate does exist. 

The explanation of this difficulty has been given 
by the work of Prof. J. B. S Haldane He has 
shown that a very small selective advantage 
applied to one of two allelomorphic characters will, 
in what, from a geological point of view, is a small 
number of generations, produce very large effects. 

In the disouseion. Prof. R. A. Fisher pointed 
out that the accuracy obtainable in well designed 
and conducted field trials of crops, which afford 
a very dose parallel, is far too little to show a 
selective advantage of a size which in Nature 
would have an enormous influence. But the 
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possibility which now exists of predicting the pro 
portions in which ohsrseten with a Mendelian 
inhentanoe present m a population should ocour 
m the absence of selection, makes it possible by 
an analysis of large collections made from an mter 
breeding population to show the existence of 
natural selection and even to measure its mtensity 
Prof Fisher pomted out that polymorphic 
species, of the type described by Captam Diver in 
Cepaea, provide an exceptional opportumty of 
estimatmg the mtensity of such selective agencies 
By analysis of data of populations of grouse 
locusts collected by Prof Nabours, he was able 
to show that certam dommant characters must 
possess a selective advantage of more than five 
per cent to outweigh certam genetic disadvantages 
which they possess, m order that they may ocour 
m the proportion they do m the collections 
The afternoon session was devoted to the more 
restricted field of species formation and the isola 
tion on which it may often or always depend 
Dr E B Worthington pomted out that the 
effects of isolation can best be studied m such 
limited environments as those presented by fresh 
waters Such areas may be geographically com 
pletely separated from one another and m such 
the presence of a high selection pressure by 
predators which may be expected to act most 
mtensely on the not completely equilibrated 
mtermediate stages m species formation will 
reduce the rate of evolution 
But geographical isolation may mvolve and pass 
mto the ecological isolation discussed by Dr W B 
Tumll He produced examples of speciation 
correlated with ecological isolation, and perhaps 
sometimes mitiated by it 

Dr W H Thorpe dealt with the special case of 
ecological isolation presented by the restriction of 
oertam parasitic insects to one host and of other 
msects to one food plant The isolation so brought 
about may lead to the production of forms which, 
whilst they are morphologically almost indis 
tinguishable, may bo stenle when crossed He 
described experiments which showed that this 
restriction to defimte hosts or food plants may 
depend on the ‘conditioning’ effect of the odours 
smelt by the insects on emergence, and that it is 
possible m some degree to condition such insects 
to quite unfamiliiU' odours 
Fbrhaps the most generally important and 
interesting modes of isolation of certam m- 
dividuals which may represent a potential new 
species are those which arise from mternal factors 
genetically determmed These internal factors may 
act m many ways they may depend on a different 
tune of maturity of the eggs and sperms m the 
two groups con^ored, or on a mechanical m- 
adaptation preventing matmg or on a failure of the 
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mating instmct, or m known oases m plants on an 
inappropriate rate of growth of the pollen tube on 
the stigma of the other raoe But all these things 
are most unlikely to depend on the action of a 
smgle gene, which could anse by one single muta- 
tion , they mvolve the mteraotion of a group of 
genes which even if it came mto existence accident- 
ally would immediately fall apart agam unless it 
were held together by isolation 

Probably the most common and certainly the 
most satisfaotonly established modes m which such 
isolation may anse are those which depend on 
modifications m the chromosome complement of 
the nucleus Polyploidy may very generally lead 
to stenhty between the parent and the new form, 
even when the latter is self fertile, by preventing 
the successful painng of chromosomes m meiosis 
But such accidents as the mversion of a short 
length of a chromosome, or the detachment of a 
part of one chromosome and its subsequent 
adhesion to another not only lead to sterility, 
partial or complete, between the abnormal form 
and its parent, but also produce changes m the 
phenotype, the adult mdividual, even without any 
actual gene mutation The general position was 
stated by Dr C D Darlington, and some special 
cases were explamed by Dr D Q Catcbside 

Finally Dr S C Harland gave a most illumm- 
atmg account of the genetics of cotton He 
showed that wild cottons are to be found m most 
contments and that whilst some of them have 
thirteen chromosomes, others, mcluding all the 
cultivated forms, possess double that number But 
he then went on to show that by crossing domestic 
ated cottons with 13 chromosome species from 
America and Asia, the nature of the tetraploidy 
can be analysed, and that it has become clear that 
the condition has not arisen by a mere doublmg but 
represents the addition to one another of the 
chromosomes of both the American and l^e Asiatic 
types A future conclusion is that plants of very 
similar structure may owe tbeu* characters to quite 
different non homologous genes Dr Harland also 
showed that a gene mtroduoed by orossmg mto a 
novel environment may mutate at an exceptionally 
high rate 

The whole discussion — although some important 
pnnoiples, mutation {ffeesure for example, were not 
referred to — gave a very vivid jnoture of the 
present position of our knowledge of the mechanism 
of evolution It brought out the immense extent 
to whiifii the recent very rapid advances m genetics 
and m cytology have removed some old stumbling 
blocks, and made it possible to discuss the whole 
subject anew and even to design experiments 
intmided to solve problems now for the first tune 
capable of being posed in definite terms 

D M.S W 
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Post-Glacial History of the Fenland 


T he Fenland Research Committee was estab 
lished m 1932 under the presidency of Sir 
Albert C Seward and an attempt to synthesize 
the mam results of its activities was made m a 
joint discussion held at Cambridge by Section C 
(Geology) and Section K (Botany) which may be 
briefly summarized as follows 
The deposits in which the history of that region 
IS recorded have been exammed m drama m 
excavations made on specially selected sites and 
m natural exposures eroded by the sea along the 
coast These deposits consist of vast sheets of 
manne silts and fen peats mterleaved with one 
another The peats are most fully developed 
towards the landward side where they tend to 
become nch in forest debns and often enclose 
the stumps and boles of fallen trees On the sea 
ward side they thin away mto msigmficance 
between marme silts The general story of the 
region is therefore one of changes in the relative 
levels of land and sea resulting sometimes m 
penods of daily mundation by the tides some 
times in penods when the ground was covered by 
fen brushwood or forest 
The floor upon which the deposits lie comes up 
to the surface around the margms of the fen 
country and m low hills which m prehistonc 
times rose up as islands m the watery waste 
These islands which often provided sites for 
human habitation became partially buned under 
the gradually accumulating silts and peats 
Excavations on one such site near Shippea Hill 
station have shown that successive generations 
left rehcs of their culture on the dry ground or 
dropped them m the adjoining fen The latter 
have been preserved m the peat and have furnished 
evidence for establishing a correlation between the 
phjrsioal changes and the stages m human culture 
The earliest post glacial deposits found oonsist 
of peat lying along the valleys excavated m the 
underlying floor The composition of this peat 
pomts to the existence of woods consisting mainly 
of buvh and pme growmg on the adjoming higher 
ground and indicates a ohmate that was warm 
and dry About 5S00 b o the climate became more 
moist and remamed so until about 2000 bo 
D uring this time the area became occupied by 
sedgy fens m which peat was formed and by 
patches of brushwood on drier ground and was 
fringed by forests in which aldws wore common 
The opening of this period coincided with the 
dawning of the New Stone Age and the coming of 
Meeo^ltWo mam The later fcnrmed peat, howevw, 


yields traces of a more typically neolithic culture 
In this respect as well as in its composition this 
peat resembles that seen at the lowest spring tide 
on the coast between Skegness and Mablethorpe 
with which it may be regarded as bemg m part at 
least contemporaneous 

There now intervened a time of slow subsidence 
dunng which the sea mandated much of the peat 
covered area and buned it under an accumulation 
of silts and clays which have yielded foraminifera 
and diatoms of brackish water type On the coast 
the corresponding deposits are eight to ten feet 
thick and are crowded with the remains of salt 
marsh plants a fact which shows that the sub 
sidenoe that made the mundations possible pro 
ceeded very slowly Eventually it ceased and the 
saltmarsh gave place to fen and to oonditions 
favourable to the formation of peat Irt the 
viomitv of Ingoldmells north of Skegness the 
ground became sufficiently dry for the growth of 
brushwood but remamed sufficiently near to sea 
level for sea water to penetrate mland along tidal 
channels This oombmation of conditions favoured 
the establishment of numerous primitive salt 
workings The debns from these has yielded 
pottery fragments characteristic of the early iron 
age thus flxing a date about 400 b c for the 
complete cessation of the slow subsidence descnbed 
above 

Archeeologioal evidence based upon the distn 
button of Bronze Age finds m the lenland is 
stnkmgly m accord with the course of physical 
events outlmed above Dunng the Early Bronze 
Age settlement was relatively dense especially m 
the south With the passage of time a gradual 
evaouation took place which reached its oulmina 
tion m the Elarly Iron Age There is httle doubt 
that this movement of population was aasooiated 
with the gradual extension of unfavourable con 
ditions produced by the encroachment of high tides 

The almost complete absence of later Iron Age 
mB.n from both the fen and marsh land is ui 
unexplained mystery At least so far as the latter 
region is conoemed subsidenoe had oeased before 
the openmg of the Iron Age and the level remained 
practically stationary untd the last century of the 
Roman occupation for the small Roman site at 
Ingoldmells Pomt which was occupied dunng the 
flrst three centimes lay close to the same level as 
that of the salt workings Moreovo* as pomted 
out by Mr C W Phillips agnoulture of a native 
type was oanied on extensively m the Fenland 
during the first century and oontmued until the 
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fourth There soema to be no reason therefore why 
Iron Age man should not have ooouped the area 
during the preceding centimes 
In the coastal exposures the saltworks debna 
and the Roman site are covered by manne silts 
and clays yieldmg the shells of such organisms as 
the cockle the oyster and Scorbtculana which 
normally hve just above or below the lowest 
springtide levels As the tidal range is here as 
much as 20 ft it is evident that a rapid sub 
sidence of that amount took place at the close of 


and immediately after the Roman occupation 
Thu must have rendered exteiuive areas umn 
habitable That thu was the case also m the 
Fenland u proved by evidence forthcoming from 
Welney w^oh shows that sea floods occurred 
there at the end of the second century Mr 
Phillips m summing up the archseologioal evidence 
says In Anglo Saxon tunes tins region was agam 
a wilderness mdioating that thu state of affaxTS 
must have become worse and remamed so for 
centuries H H S 


Magnetic Alloys and Problems of Metallic Structure* 


T HF general character of the vanation of 
magnetization of ferromagnetics with field u 
well known Different materials differ widely m 
their low field charactenatics and m recent years 
there have been enormous advances m the pro 
duotion of materials with unproved properties for 
particular technical appUoations For permanent 
magnet materials for example the value of 
demagnetization curve (a measure 
of the effectiveness bemg approximately mversely 
proportional to the volume of matenal required 
to produce a given external field m a given volume) 
u greater by a factor of about 6 m the modem 
iron mokel alumuuum alloys (developed smoe 1931) 
than m tungsten steel the best permanent magnet 
matenal available twenty years ago For soft 
magnetic materials the improvements have been 
no less spectacular notably through the develop 
ment of unn nickel alloys For the most part the 
improved materials have been the result of 
sy^matio empmcal research An understandmg 
of the factors determinative of magnetic char 
actenstios u however clearly desirable not only 
from a purely scientific pomt of view but also 
from the pomt of view of the control and further 
development of teohmoally desirable properties 
In thu article a bnef account u given of the present 

* Tbli artlel* Inoorponte* mbm of tbe msterU ptwented U » 
irmpodom in SMtion A (KntbeiMtloal md Phinlasl Sdenosi) of (he 
Britlab AHooUtkm at the Ounbihtge meeUng on Hegnetlc AUojv end 
X Bny Stmotnn held on Aufutt 19 In which Uu foUowJng ipeeken 
took pert Prof W L Bngs Dr K 0 Stoner Dr A J Bti^ 
Dr W SDoknnlth, Mr D A OUver Pt<rf W Oerlecb A geaerel 
nnty of the field by Indnrtriel end unlvenKy worken la given in 
UegnettMi (London InaUtate of Fhyiiia 19M) Beoent deralop- 
menu In megnetio meterlela ere oompieheulvely NTiewed by 0 B 
Webb U IfM Kite Bnt U m 19S8 MegnetlietiOn enrret 
ere (lUly dbonaaed In e abrlei of leotorei ooUeotod end edited by 
B Bertier ProUema der tertndachen Hegnetliierangakanre (BerOi 
SptingR 19S8) Por the X ray atndy of tbe Iron nlokel-atamlnhiin 
lyatem aee A 9 Bradley and A Taylor Ptot Rog Ihe A m 

utam) 


outlook on the general theoretical problems m 
volved and also of recent experimental work 
illustrative of the manner m which the fundamental 
problenu may be attacked 
Many of the properties of ferromagnetics can 
be formally correlated by supposing that the 
elementary magnets electron spuu are acted on 
by a quasi magnetic molecular field proportional 
to the mtensity of magnetization Thu gives rue 
to spontaneous magnetization decreasing with 
mcreasmg temperature to zero at the Cune point 
Ordmanly the spontaneous magnetization u uiu 
direction^ only over limited regions domauu and 
the effect of an external field u to align the 
directions of magnetization of the domains 
Except near the Dune pomt tbe magmtude of 
the mtruuio magnetization u not appreciably 
changed so that the ordinary saturation magnet 
izatimi provides a measure of the spontaneous 
magnetization A basic oharaeterutio of ferro 
magnetics u the variation with temperature of 
the spontaneous magnetization The niunber of 
effective spins per atom u given by the saturatkm 
magnetization at low temperatures while firom 
th^ Cune temperature an estimate can be made 
of the magnitude of the quantum meohanioal 
mterchange mteraction whicili gives rue to the 
molecular field effects The effective spins m the 
ferromagnetic metals iron cobalt and mokel 
correspond to the number of holes m the inoom 
pletely filled electronic energy bands m the metals 
assoouted with the d eleotrw states m the firee 
atoms Owing to the manner of overlapping of 
bands the number of effective spins per atom will 
not m general be mtegral m accordance with 
observation Moreovw ^e effect on the saturatioa 
m^;netization of additions of a second element 
u readily interpreted at leoet in the simpler casee 
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M oorrespondmg to the filling up of the holes m 
the unfitted band by loosely bound electrons of 
the added element 

The form of the magnetization curves depends 
m a oomphoated way on a number of secondary 
effects the elucidation of which is Imked up with 
that of the status of domams The hypothesis of 
domains is fully confirmed by experiments on the 
Baxkhausen effect which show that the irreversible 
changes of magnetization on the steep parts of 
the magnetization curves are essentially dis 
contmuouB the discontmuities corresponding to 
reversals or changes of direction through large 
angles of the electron spins associated with aggre 
gates of atoms ordinarily much smaller than 
ciystallme grains but oontaining as many as 
10“ to 10“ atoms 

In an ideal single crystal the direction of 
magnetization of a domam would be along one 
or other of the equivalent easy axes of the crystal 
for iron along a cube edge The effective orystalhne 
anisotropy is however greatly modified by atram 
and m ordinary polycrystallme material the course 
of magnetization is largely conditioned by local 
stram mhomogeneities The stram distribution is 
probably largely determinative of the magnetic 
domam structure In the uutial part of the mag 
netization curve the mcrease of magnetization 
may be attributed to reversible shifte of domam 
boundaries the shifts bemg greater and the 
initial permeability higher the smaller the stram 
gradients and the smaller the magnetostnction 
When a boundary reaches a position of maximum 
potential energy a comparatively large irreversible 
shift, oorrespondmg to a Barkhausen disoontmmty 
can occur the necessary field dependmg on the local 
stram amphtude The connexion with ooeroivity is 
obvious In the final stages of magnetization there 
u a gradual turning of the directions of magnetiza- 
tion of the domams towards the direction of the 
field 

Much still renuuns to be done m the quantita 
tive development of these ideas though formulse 
which have been derived showing an inverse proper 
tionahty between maximum mitial permeability 
and magnetostnction are m satisfactory agree 
ment with experiment For high ooeroivity large 
mtemal stodns are necessary These can be most 
effectively {voduoed m heterogeneous alloys of the 
dispersion hardening type 

The mode of exx>enmental attack,, on problems 
of the magnetic properties of alloys may be illus 
trated by reference to recent work on iron nickel 
aluminium permanent magnet material With 
the ternary alloys the most effective composition 
IS approximately Fe»NiAl Both quenching and 
very slow oooli^ give a material with oompara 
tiv^ kw ooeroivity, high ooeroivity being 


obtamed by a carefully controlled mtermediate 
rate of cooling A first requirement m the under 
atandmg of alloy properties is a knowledge of the 
phases present FoUowmg earlier work a very 
comprehensive X ray study of the Fe Ni ^ 
system mvolvmg the preparation and examination 
of nearly 160 alloys has been earned out by 
Bradley This enables the phase boimdanes m 
the room temperature ternary diagram to be 
accurately mapped A special study was made 
of the Fe,NiAl alloy At high temperatures this 
IS a smgle body centred cubic phase as shown by 
the examination of quenched specimens On slow 
coohng it breaks up mto two body centred phases 
FomNiAI (nearly pure iron) and Fe.NiAI with 
slightly different lattice spaemgs On cooling at 
the rate appropnate for the development of 
maximum coercivity the segregation is mcomplete 
and the state corresponds to the occurrence of 
small islands of iron nch material held m the 
parent lattice spacing and consequently under 
great stram 

The magnetic properties of the alloys used by 
Bradley are under mvestigation by Sucksmith 
who 18 examinmg the temperature variation of the 
saturation magnetization An extraordmanly 
mteresting senes of curves has been obtamed which 
will be of the greatest value for consideration m 
relation to the X ray data The annealed Fe,NiAl 
material gives a curve which agrees closely m form 
with that for pure iron with the same Cune 
temperature and a maximum magnetization about 
half as great The quenched material gives a curve 
which at low temperatures is similar to that for 
FetNi diluted with alummium (tending to a Cune 
pomt at about 400° C ) but at high temperatures 
as annealing proceeds it approaches the curve for 
the annealed inatenal 

Of other recent work on these permanent magnet 
materials may be mentioned that of Oliver who 
has found that cooling m a magnetic field results 
m an mcrease of remanenoe of about 8 per cent 
The effect which is large enough to be of possible 
technological value may be linked up with the 
mcrease of permeability of ferro nickels under 
similar conditions mvestigated by Bozorth and 
Dilhnger Extensive work has also been earned 
out on the effect of impunties and on tolerance 
limi ts of composition 

Ferromagnetism is usually regarded as a some 
what specialized subject partly because ferro 
magnetic properties are confined to a comparatively 
small number of substances Many general 
{Xoblems of the metalho state can however be 
approached most effectively through the study of 
ferromagnetics Just because a readily mvestigated 
mdex of the mtemal state is provided by the 
magnetic characteristics The basic magnetic 
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properties give very direct indioatioiis of the state 
of the electrons in the metal and of the character 
of the mteractions these indications can be 
earned over to metals generally The low field 
behaviour provides mdications of the nature and 
distnbution of mtemal stram irregulanties There 
18 no reason for supposmg that domains as regions 
of uniform stram are peculiar to ferromagnetics 
they are rendered apparent only because of the 
associated magnetic effects The more complete 


study of low field properties should form a promising 
line of approach to the genwai problem of structure 
sensitive properties Ferromagnetic allo 3 r 8 com 
bme pomts of immediate mterest to workers m 
many different fields mdustnal and academic 
expenmental and theoretical and it may be hoped 
that further co operation between them will result 
m rapid progress m connexion with problems not 
only of magnetic alloys but also of metallic 
structure generally ECS 


Nuclear 

T he discussion on nuclear physios arranged to 
take place m Section A (Mathematical and 
Physical Sciences) on August 18 was introduced 
by Prof Niels Bohr of Copenhagen who gave 
an account of the new ideas m nuclear theory 
which have developed under his guidance during 
the last few years The old nuclear theory at 
tempted to explain the mteractions of fast par 
tides with nuclei by oonsidenng the behaviour of 
smgle particles mside the nucleus rather on the 
same lines as m the theory of the outer electronic 
system This picture gave a satisfactory account 
ot the penetration of charged particles mto light 
nuclei but failed to account for many phenomena 
m particular the large probabihty of capture of 
slow neutrons by nuclei relative to the probability 
of elastic scattermg These difficulties have been 
removed by the realization that owmg to the tight 
packmg of particles withm the nucleus there is a 
great facihty of energy exchange between the 
particles In consequence when a particle pene 
trates a nucleus its energy is rapidly distributed 
amongst all the particles resulting m a general 
mcrease m nuclear temperature The nucleus 
then remains in the excited state until sufficient 
energy is agam concentrated on one particle for 
evaporation or escape to occur Alternatively 
the state of excitation may decay by emission of 
radiation but owing to the high 83 mimetry of 
charge distnbution dipole radiation is in general 
unlikely and the decay penod consequently long 
The intermediate nucleus thus exists for a penod 
long compared with the time which would have 
been taken for the mcident particle to traverse 
the system unhindered 

The study of the properties of this mtermediate 
nucleus its states oi excitation and rates of decay 
IS the pomt of greatest mterest to day m nuclear 
{diysics Prof Bohr showed how much guidance 
as to its properties con be obtamed from simple 


Physics 

mechamoal models Thus the system behaves m 
many respects like a drop of fluid and the states 
of excitation can be compared with the oscillations 
m volume and shape of a sphere under the influence 
of its elasticity and surface tension The expen 
mentally established result that the distance 
between excited levels dunmtshes rapidly with 
mcreasmg excitxton energy suggests also that 
nuclear frequencies can be formed from a hnear 
oombmation of a few fundamental frequencies 
The level distnbution is therefore of a similar 
character to that of the quantum states of a sohd 
body and suggestive analogies occur between the 
absorption of infra red radiation m solids and 
the absorption of high energy y rays by nuclei 
In such a way the results of Prof ^the on 
the wide variations in efficiency of dismtegration 
of different elements by such rajrn might be 
explained 

The energies of the stationary states can be 
obtamed from experiments of the type desmibed 
by Mr P I Dee and Prof W Bothe It is observed 
tl^t many nuclear processes show resonance effects 
—that 18 they occur with maximum mteasity for 
a particular range of energy of the mcident particle 
This resonance is explamed by the sum of the 
energy of the mcident particle and the ongmal 
nucleus comciding with the energy of a stationary 
state of the compound nucleus The compound 
nucleus may decay either by the emission of 
charged particles neutrons or y ntys and m con 
sequence the mtensity of the emission of such 
radiations vnll show resonance maxima as the 
energy of the bombmdmg peutiole is changed 
The Cavendish Laboratory expenments detennmed 
the mtensity and energy of the yrays emitted 
when beryllium boron carbon and fluorme are 
bombarded by jmitons Resonance maxima were 
observed fwbeiyllium at 3fi0 and 670 kilovolts for 
boron at 180 650 850 and MO kilovolts far the 
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carbon uotope of nuuM 12 at 480 IdloToIta , for 
the carbon isotope of mass 13 at 670 kilovolts and 
for fluorine at 330 470, 690, 670 860 920 kilovolts 
The fluorine expeninents are particularly int^est 
ing in showing the olosenees of the levels of ■*Ne 
when excited to 13 6 milhon volts A further 
point of interest is the breadth’ of the different 
nuclear states Sharply defined energy states and 
sharp resonances occur when the lifetune of the 
state IS long that is when the probabihty of decay 
IS small the above oases the resonance occurs 
because decay of the excited nucleus by particle 
emission is improbable The experiments deter 
mme only an upper limit to the breadth of the 
states owing to the spread m the energy of the 
mcident particles (about 20 kilovolts) 

Prof Bothe s experiments measured the m 
tensity of emission of « particles neutrons and 
y rays from the same mtermediate nucleus He 
found that although some resonance levels are 
observed for all the radiations others occur only 
for one type of decay a result which mtroduoes 
some difficulty for the view that the different 
radiations are competing methods of decay from 
the same nuclear state 

Another method of determming energy levels of 
nuclei depends on observing the energies of the 
different groups of particles emitted when an 
excited nucleus returns to stabihty Thus when 
fluorme is bombarded by deuterons the compound 
nucleus “Ne emits four groups of » particles the 
most energetic group occurring m a transition to 
the ground state of and the other groups m 
transition to excited states of ‘’0 Thus excited 
states m ”0 at 0 83 2 95 3 77 and 4 49 million 
volts are found One of these was already known 
to be produced when oxygen is bombarded by 
deuterons two have been detennmed from ex 
perunents by Gilbert and by Bothe on the dis 
mtegration of neon by neutrons Thus different 
methods of formation of a nucleus show m general 
the same excited states 

In some nuolear reactions the residual nucleus 
may be left in a metastable excited state in which 
it has only a small chance of decay by Yr»y 
emission This may occur when the angular 
momentum of the metastable state differs by 
several units of A/2it from that of the ground 
state We may then have two nuclei of the 
same mass and charge but with different pro 
perties Ifr N Feather described Ksases of such 
isomorlsm’ in the pair uranium Z and uramum X, 
and in •••Ag In the decay of these nuclei 
when transition to the ground state is unfMob 
able, the nucleus usually loses its energy of 
exottatkm by taransitions to one or mmn mter 
mediate states S6 that several quanta are emitted 
in tueoesiion Experiments of Feather and 


Dunworth have shown that two quanta are 
emitted m succession from uranium Z and four 
or five m succession from the long hved isomer 
i«Ag 

Other evidence for the formation of isomenc 
metaatable states was presented by Dr M Gold 
haber Experiments earned out m collaboration 
with Mr R D Hill and Dr L Szilard had shown 
that a metastable excited state of ”*In designated 
by “‘In* of 4 I hr half life tune can be formed 
by bombardmg mdium with fast neutrons of as 
low as 2 6 m e V energy (D + D) but not notioe 
ably with photo neutrons from radium plus 
beryUium which have energies of a few hundred 
thousand electron volts It was shown by sue 
cessive chemical separations that the same radio 
active isotope ‘“In* is also formed when “HM 
(2 6 days) decays emittmg negative electrons 
‘“Cd was obtamed by the reactions "HM (» 2n> 
and >**Cd (n y) "*In* (4 1 hr ) can be easily 
studied free from ” In (2 3 hr ) previously re 
ported by Cork and Thornton which is found m 
these experiments to have a 4 hr cadmium parent 
The properties of "*In* are of great mterest and 
preliminary mvestigations show that it emits 
n^ative electrons of 660 100 k v maximum 

energy as well as y rays consistmg of a hard 
comiionent of 320 i 50 k v energy and a soft 
component probably K radiation of mdmm It is 
therefore likely that ”‘In* decays m three 
different ways partly mto its stable isobanc 
neighbour >'‘Sn with emission of p rays and 
partly mto ”*In whereby the excitation energy 
18 emitted sometimes m the form of y rays and 
sometimes by mtemal conversion 

A quite mdependent hne of attack on excited 
states of nuclei was reported by Mr 8 Devons who 
has studied the scattenng of a particles by hebum, 
carbon nitrogen oxygen and fluorme The a par 
tides scattered through a fixed angle were detected 
by an annular counter and the numbers recorded as 
a function of a particle energy In place of the 
smooth curves obtamed in the earlier experiments 
where resolving power was small very w^ defined 
resonance peaks now appeared the different peaks 
corresponding to the different wave components by 
which the mcident partide could be represented 
the energies givmg the excited states of the com 
pound nuclei 

New experimental methods for the detenmna 
tion of the resonance levels oooumng with neutron 
capture were reported by Dr P B Moon tad 
Prof C D Ellis The method developed by Ifr 
Mo<hi and Dr C E Wynn Williams produces 
pulses of deuterons by modulating the mput to a 
source of deuterons The deuterons m turn pro- 
duce pulses of neutrons and these neutrons {»«- 
dnoe disintegrations at a fixed distance from the 
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source. If then the tune of the disintegration is bismuth at 1 and 10 volts and a level in lead at 
reoorded by a cathode ray oscillograph, the time 11-12 volts. 

taken by the neutron to travel from its source is Dr J. D. Cockcroft amd Mr. Dee described the 
determined and thus its velocity u( found. It is new Cavendish Laboratory equipment for nuclear 
therefore possible to determine with much more research which has been provided by the bene- 
precision than hitherto the energies of neutrons faction of Lord Austm. A High Voltage Laboratory 
producing particle disintegrations. This method has been equipped with generators for 1-2 and 2 
is similar in principle to work recently reported million volts, and a vacuum tube for accelerating 

by Alvarez m which the output of the Berkeley particles by 1 -2 million volts has been in operation 

cyclotron was modulated for a year A tube for 2 million volts has just been 

Prof. Ellis reported a simpler method of de- ereot^ and is going through its trials satisfao- 

termining resonance levels in nuclei in which a tonly. A cyclotron has also been built to produce 
lead or bismuth absorber is placed at varying deuterons of 12 million volts energy The apparatus 
points in a pile of paraffin plates separatmg the includes a 60-ton magnet and a 100 kilowatt 

source from the neutron detector. Maxuna m short-wave oscillator of accurately controlled fre- 

the yield of the detector are observed as the qiiency The assembly of the apparatus has just 

absorber position is changed By substitution been completed, and the first indications of a 

of a boron absorber for the lead or bismuth, ‘beam’ of deuterons has been obtained with the 

the energies of the absorption bands can be deter- apparatus adjusted to produce 10 million-volt 

mined Thus two levels have been found for particles 


Low Temperature Physics 

'C*OR many years, interest in low temperature helium known as liquid helium II was discovered 
^ physics was largely confined to the phenomenon a little more than ten years ago by Onnes. Two 
of superconductivity During the past four theories have been put forward to explain its 
years, however, new phenomena have received peculiar properties, neither of which has been dis- 
attention, and at the session of Section A (Physics) proved, although the weight of evidence in favour 
on August 22 devoted to low temperature physics, of either is not very great. What may be called the 
comparatively little time was devoted to super- order-disorder crystalline theory, to which con- 
conductivity. Attention was concentrated instead tnbutions have bwn made by Simon, F. London, 
upon the Debye- Oiauque effect, that is, the coolmg Frdhlich, Jones and Keesom, gives a successful 
of certain paramagnetic substances by adiabatic interpretation of the negative expansion coefficient, 
demagnetization, and upon the curious phenomenon the high and discontinuous specific heat, and the 
of liquid helium II momentum transfer which accompanies heat flow. 

As Dr. H. B O. Casimir pointed out in his dis- The fact that the substance has a very small 
course, the problems of low temperature physics viscosity, however, makes the validity of such a 
fail into three categories ; (1) non-magnetic mystalline theory seem doubtful, 

insulators ; (2) magnetic insulators ; and (3) F London has proposed alternatively that 

metals. helium be treated as a degenerate Bose-Einstein 

The phenomena to be observed in the first gas. The discontinuity in the specific heat can 
category are mainly extensions of those appearing be explamed if certain assumptions are made con- 
st higher temperatures, such as specific heat, ceming atomic interactions. Tiza has enlarged 
thermal conductivity, etc. Measurements of such the theory to explsdn the flow and conductivity 
phenomena agree well with thecnies developed by phenomena which are observed. In the Bose- 
Debye, Bom, Peierls and others In general, it Einstein picture, liquid helium II is composed of a 
may be said that, with one great exception (and great many 'condensed’ atoms in the ground state, 
alwajrs excepting possible future discoveries), this that is, a 'super-fluid’ of no viscosity, and a few 
branch of low temp^ture physios is concise and atoms in high energy states, in other words, a 'gas*, 
definite, and that there remain only furthw The pressure-independent capillary flow observed 
technical measurements (lo be made. The great for the substance would then be governed by the 
exception is liquid belhim II. rate of heat gain or loss in flowing in and out of 

The low temperature modifloaticm of liquid a reservoir. This theory, too, hM been neither 
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proved nor duproved so far. Heat flow and fluid 
flow are, however, oloeely bound together, and are 
farther oomplioated by the rapid transfer of hquid 
helium II in the form of surface films on every 
surface immersed in the liquid This means that 
although the experiments on the problem are quite 
simple and classical m type, they are invariably 
exceedingly difficult of true interpretation. 

The second category of substances differs from 
the first in that the cessation of influence of thermal 
vibrations in the crystal lattices results in greatly 
enhanced magnetic effects. The phenomenon of 
absorbing interest is the remarkably low tempera- 
ture observed on adiabatic demagnetization of 
paramagnetic salts. Although the effect was pre- 
dicted by Debye several years before it was 
discovered by Giauque, many details of the process 
are still difficult to interpret Prof Van Vleok 
dwelt on several of these in his discourse on the 
magnetic theory of the process, and paid particular 
attention to the appearance of ferromagnetism m 
the salts at very low temperatures 
Measurements on the absolute temperature scale 
below 1°K as determined from thermodynamic 
measurements on magnetically cooled salts were 
described by Prof. F Simon The accuracy of the 
measurements is quite high, but it is possible that 
they may be m error by 6 per cent at 0*1“ K 
These can be compared with the temperature as 
determined from the susceptibility measurements, 
which are those actually used in any demagnetiza- 
tion experiments Since the temperature measured 
in this way depends by virtue of the demagnetizing 
factor on the shape of the specimen, Prof Simon 
has suggested that until the absolute scale is 
measured more exactly, temperatures measured 
magnetically should be reduced to those deter- 
mined for a spherical specimen and should be 
designated by the symbol T* 

The process of adiabatic demagnetization can be 
most simply described as follows. At a sufficiently 
low temperature (I" K ) the energy content of a 
paramagnetic salt, such as iron ammonium alum, 
is mainly composed of the disorder of the magnetic 
ions. Isothermal magnetization to, say, 10,000 
gauss, lowers the entropy of the salt at that 
temperature by reducing the disorder of the ions. 
Adiabatic demagnetization then does not alter the 
entropy, and hence the temperature is reduced to 
the neighbourhood of O-OO^K. The disturbing 
effects are the interactions of the ,piagnetio ions 
with themselves and with the lattice. The second 
can be reduced by choosing a substanoe such as 
onshim titanium alum, and the first by iron 
ammonium slum in which the ions form a small 
part of a very large molecule, and it can be some- 
what ffnthOT reduced by dilution of the salt so 
tiiat tim ions are still more separated from each 
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other One obtains an optimiun value in this way, 
since too much dilution lowers the specific heat 
of the ions in relation to that of the rest of the 
substanoe 

A possible lower hmit to temperatures obtained 
m this way might be put at 0-001° K. If we con- 
sider, however, the possible future use of the 
nuclear magnetic moments as a means of cooling, 
a two-stage process usmg a paramagnetic salt to 
cool a metal with a suitable nuclear moment 
which in turn is adiabatioally demagnetized, it is 
possible that even lower temperatures might be 
realized 

Up to the present time, comparatively little has 
been done in the way of using magnetic cooling 
to reduce the temperature of other substances. 
Now that the absolute temperature scale is fairly 
well established, however, and we know that within 
a few seconds at moat after demagnetization the 
lattice of the salt is in thermal equilibrium with the 
ions, we can expect much more investigation of 
other phjrsical properties in the temperature range 
from 0'06“ to 1° K 

In the third category of substances, that of 
metals, the theory built up by Sommerfeld, Bloch, 
Peierls, and others fails to explain the sudden appear- 
ance of electrical superconductivity in certain metals 
at low temperatures, although it does allow the 
resistance to approach zero at the absolute zero 
in an ideally pure metal In spite of the great 
amount of data available on superconductivity, it 
remains almost completely mysterious Many 
theories have been submitt^ to account for it but 
have failed, although a very promising phenomeno- 
logical theory by F. London appears to be qmte 
satisfactory within the scope of its application It 
is almost oertam that one cannot consider super- 
conductivity as a one-electron problem, and that 
it must instead be treated as concerned with 
electron groups. 

Considered thermodynamically, however, certain 
features, such as the ‘threshold curve’, that is, the 
temperature variation of the critical field for 
destruction of superconductivity, do admit of 
successful analysis, as has been shown by Qorter 
and Casimir. But the true nature of super- 
conductivity still eludes us Here again, although 
the experiments are m general simple, the diffi- 
culties of exact interpretation are very great. In 
spite of the fact that an enormous mass of data 
on superconductivity is at hand, a good deal of 
It is rather haphaza^, as is natural when one is 
dealing with a mysterious phenomenon. Many 
more experiments must be carefully made under 
conditions of known metal purity in order that the 
mass of apparent^ disconnected small effects may 
be either proved i^urious or fitted into the picture. 

^ J. F. Allik. 
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Repercussions of Synthetic Organic Chemistry on Biology 
and Medicine 


T he recent discuaaion* on Reperciuvuons of 
S 3 mthetic Organic Chemistry on Biology and 
Mediome held on August 23 under the auspices 
of Section B (Chemistry) of the British Associa 
tion at the Cambridge meetmg directs attention 
to one of the most stnkmg features of modem 
orgamc chemistry namely its moreasmg pre 
occupation with naturally ocoumng substances of 
biological importance The reasons for this change 
of heart on the part of the chemist long dirorced 
from biology are too varied to be dealt with here 
but there can be little doubt that the development 
of microchemical technique has done much to 
render it possible In a discussion such as that at 
Cambndge it was impossible to cover more than 
a fraction of the mvestigations m this held but 
from the subjects actually chosen by the vanous 
speakers it is possible to obtain a general view of 
the ways m which organic chemistry is affeetmg 
biology and medicme 

Intensive research m many centres on the 
nature of the various sex hormones has led to 


alike It has been found for example that only 
derivatives of androstane are androgemc and 
that the degree of activity depends largely on the 
nature of the substituents in positions 3 5 and 
17 m the nucleus (i) and on the stereochemical 
configuration of the compounds Here as m 
other groups of physiologically active substances 
stereoisomers differ markedly m activity 

The structural differences between members of 
all three classes of sex hormones are relatively 
small and biological mvestigations earned out 
with the natural and synthetic substances have 
brought to light the surprising fact that multiple 
activity 18 common in the sex hormone group 
Thus it has been estabbshed that m the above 
senes of androgenic substances many show weak 
cestrogemo and some weak progesterone like 
activity 

Work on the isolation of sex hormones from 
natural sources too has shown that male and 
female animals differ m the proportion of the 
vanous sex hormones rather than in their nature 


results of great mterest All these compounds 
belong to that group of natural products con 
taming the nng skeleton of the sterols Three 
classes of sex hormones are now well defined the 
cestrone group the androsterone testosterone group 
and the progesterone group Several natural 
compounds of the first group are known these 
have pnmanly the power to produce m female 
animak the changes m the reproductive tract 
characteristic of the time of ovulation (cestrogemo 
activity) The same is true of the second group 
the members of which can stimulate the atrophic 
accessory organs and secondary sexual characters 
of castrated animals (androgemc activity) but 
m the third group progesterone is the only known 
naturally occurring substance which produces to 
any marked degree progestational changes m the 
female reproductive tract 
Synthetic closely related substances are known 
having similar biological activity to hormones of 
all three groups Synthesis m the sterol sex 
hormone group of course refers to partial syn 
thesis from other natural substances smoe the 
frmdamental nng system of the sterols has not 
yet been syntheeaz^ The testing of a large 
number of synthetic substances related to the 
natural hormones has brought out a variety of 


The very close relationship between the vanous 
physiologically active steroids has been even 
further emphasized by the recent senes of mvesti 
gations on the hormones of the adrenal cortex 
Efforts to isolate the cortical hormone capable of 
mamtammg hfe m adrenalectomized ammals have 
led to the isolation from adrenal cortex of at least 
five different compounds possessmg this property 
m varying degree and it is probable that others 
will yet be isolated All these substances are sterol 
denvatives resembhng the sex hormones m 
structure Deoxycorticosterone the most active 
substance so far obtamed differs from progesterone 
only by having an additional hydroxyl group and 
even shows some progesterone hke activity 
In fields other than hormone chemistry too 
considerable advances have been made m the 
determination of the structural features necessary 
for the exhibition of a particular effect by a given 
compound Following on the isolation and identi 
fication of the hydrocarbons m coal tar which 
have the power of causing cancer a large number 
of polycyoho hydrocarbons have been synthesized 
and exanuned for caremogeme prop^ies Of 
these the most potent and best mvestigated are 
denvatives of 1 2 benzanthracene (n) In mono 
alkyl denvatives of this hydrocarbon oaroinogemc 



power is possessed m mcreanng degree by those 
bearing the substituent m positums 6 0 fi and 10 
respectively In the case of poly alkyl denvaHves 
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sumituents present in these positions appear to 
reinforce one another, yielding some of the most 
potent oaroinogenio agents at present known. To 
this group of 1 ; 2-benEanthraoene derivatives 
belong 3 : 4-benzpyFene, a substance undoubtedly 
responsible for skin cancer among coal tar workers, 
and methyl oholanthrene. The oarcinogemo 
activity of the latter substance is noteworthy as 
it can be prepared in the laboratory from chole- 
sterol and the bile acids, substances normally 
present in the body. There is some structural 
resemblance between many carcinogenic sub- 
stances and membws of the sterol-aex-hormone 



CH, CH, CH, ' 

ni 


would appear that less variation in structure is 
possible than in the case of the sex hormones A 
high degree of structural specificity seems to be a 
feature of many vitanuns 
A point brought into prominence by the work 
on aneunn is that our present classification of 
oertam natural substances as ‘vitamins’ and of 
others as ‘hormones’ appears to be rather arbitrary, 
and recent work shows that a distmction between 
the two groups cannot always be upheld. For 
example, biological experiments have shown that 
aneunn, while it functions eis a vitamin in animals, 
appears to be essential to plants as a root-growth 



IV 


group, and the oontmuance of such mvestigations 
may bring us closer to a knowledge of the cause of 
cancer. 

In the field of vitamin chemistry, advances have 
been very rapid in recent years and a number of 
vitamins have been synthesized and have become 
available for medical and biological purposes In 
the case of the antineuritic factor (vitamin 6„ 
weurin), discussed at Cambridge, the availability 
of the synthetic vitamin has led to the discovery 
of many hitherto unsuspected uses m clinical 
practice, while the work at present being carried 
out on the part played by it in carbohydrate 
metabolism is giving us a clearer insight into its 
function in animal organisms . Many m vestigaticms 
have also been made with the view of ascertaining 
the structural details necessary 'for vitamin 
activity. In the case of aneunn (ra), the investi- 
gatimis so far indicate a high degree of structural 
spedfioity, for apart from alteration in the nature 
and position of the alkyl group on the pyrimidine 
ring, little struQtoral change in the molecule is 
poaiible without complete loss of activity. It 


factor, that is, it is a phytohormone The female sex 
hormone, oestrone, alro occurs m the vegetable 
kmgdom, although its exact function there is not 
known. 

Of late, much attention has been focused on the 
attempts to prepare relatively simple compounds 
possessing the biological activity of hormones or 
vitamins, a field of endeavour which, apart from 
theoretical importance, has an obvious practical 
interest in medicine In experiments on the 
synthesis of oestrogens, strikmg results have 
already been obtained By followmg out a scheme 
of simplification of the oestrone molecule, sub- 
stances have been arrived at, the oestrogenio 
activity of which, astonishingly enough, far out- 
strips that of the natural hormone. To mention a 
particular case, the compound 4 : 4'-dihydroxy- 
« • ^-diethylstilbene (rv). also known as stilb- 
OBStrol, has an oestrogemo power about ten times 
as great as that of oestrone The compound at 
first sight appears to be wholly unlike the sex 
hormones in struotiure, but, theoretically at least, 
its conversion into a substance with a chrysene 
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skeleton might be readily achieved by a double 
ring oloBUre Whether or not this posaibihty has 
a bearing on its biological activity it u too early 
to iay In any event this mutation of the effect 
of a hormone by a senea of synthetic substances 
foreign to the body opens up a field with great 
possibilities Medical and biological mvestigation 
of the properties of stilboestrol are as yet moom 
plete but present mdications are that it has all 
the properties of an oestrogentc hormone It would 
thus seem to be an artificial hormone hke substance 
of a type entirely different from say synthahn 
which although lowering the blood sugar hke 
insulin nevertheless does so m an entirely different 
manner firom the hormone 


Qenerally speaking there appear to be two 
types of mvestigation earned on by thd (Hrganio 
chemist which have a direct effect on biology and 
medicme One of these deals with the isolation 
structural identification and synthesis of sub 
stances responsible for particular biological effecis 
and the determination of the structuW features 
m these compounds essential to activity The 
other IS concerned with the synthesis of simple 
compounds which will exhibit the same biological 
action as natural hormones and vitamins Bearing 
m mmd the old lock and key theory of physiological 
action we nught regard the first type as a search 
for Nature s keys and the second as an effort to 
prepare skeleton keys to serve similar ends 


Physical Chemistry of Clay 


I T is a remarkable tnbute to the hberal outlook 
of Section B (Chemistry) of the Bntish 
Association that the four pnncipal contributors to 
the discussion on clays held on August 22 at 
Cambndge were physicists The basic prmciples 
govenung the chemistry of the silicates are 
as Prof W L Bragg explamed clearly re 
vealed m their crystal structure Every silicon 
atom IB surrounded by four oxygen atoms m 
tetrahedral arrangement In ohvme the (S 1 O 4 ) 
groups are separate while m silica and the feldspars 
each oxygen is a oomponent of two tetrahedra 
Between these extremes we find the pyroxenes and 
amphiboles m which the tetrahedra are linked by 
common oxygens mto parallel chains and mmerals 
like mica m which the tetrahedra are Imked mto 
parallel sheets 

Kaolmite is the best crystallized clay and it 
appears reasonably oertam firom the work of 
Qmner and others that it contains sheets of linked 
tetrahedra Three of the four oxygens of each 
tetrahedron are shared and these oxygens form 
the base of the sheet The middle layer contams 
the unshared oxygens plus half their number of 
hydroxyls and the top layer consists entirely of 
hydroxyls Between the middle and top layers 
are aluminium atoms surrounded m octohedral 
symmetry by four hydroxyls and two oxygens 
^e structure may be represented thus 
0. Si, 0,OH Al, (OH), 
Montmonllomte the pnncipal clay mmeral m 
bentomte and fullers earth gives rather poor X ray 
powder diagrams and ringle ciTstals large enough 
to be examined m detail have not yet been obtamed 
for Xray examination Dr Q Nagelsohmidt 
explained that the nuca>like structure proposed by 


Hoffmann Endel and Wilm is probably correct 
but it cannot be r^arded as establish^ as the 
X ray evidence is msufiScient Other tests can 
however be apphed The ideal composition as 
exhibited by pyrophyUite is 

O. Si, 0,0H Al, 0,0H Si, 0, 

Several authors have reported the loss m weight 
m the neighbourhood of 600° C to be less than the 
4 per cent that would bnng the clay to Si^AUOn 
but some recent measurements on firactionated 
bentomte are m agreement with this prediction 
A ontical study of the techmque of dehydration is 
desirable The chemical composition of mont 
monllomte is rather variable but the sihcon 
content never exceeds that of pyrophyUite In 
view of the established structure of mica it is 
reasonable to suppose that enough aluminium is 
present replacing sihoon to complete the layers of 
linked tetrahedra and enough iron and magnesium 
are present m the central layer to replace alum 
mium The substitutions of alummium for sihoon 
and magnesium for alummium cause the lattice 
sheets to be negatively charged and cations must 
be present to {neserve electrical neutrahty In a 
number of oases that have been worked out m 
detail, this struoture satisfactorily accounts for the 
cations found A few oases appeu not to fit and 
these require closer examination 
A sinking characteristic of montmonUonite is 
that the spaemg of successive lattice sheets vanes 
reversibly according to the relative humidity the 
intervening water layer vnying firom nothing to 
four molecules deep The balancing cations are 
held m these water layers only by eleoiarostatio 
forces and are readily exchangeable for oUiws 
owrying an equal charge The thiekness of the 
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water layer at a given relative humidity depends 
on the l^d of cation that is present. 

The fact that the number exchangeable ions 
held by a clay depends upon the hydrogen ion 
concentration of the clay shows, as Dr. B. K 
Schofield pointed out, that clay particles carry 
other electric charges besides those arismg from 
isomorphous replacements. There are evidently 
‘spots’ on the particles which are charged or un- 
charged according to the reaction of the medium. 
They are of two kinds : acidic spots, where negative 
charges can develop through the dissociation of 
hydrogen ions, and basic spots, where positive 
charges can develop through the combination of 
hydrogen ions. The process in the case of the 
acidic spots is probably 

= Si - OH ;j± = Si - 0 + H+ 
the silicon atoms being those situated at the edges 
of the silicon-oxygen layer The chemical nature 
of the basic spots is uncertain. They are not found 
in the clay minerals so far identified, but are 
frequent in the common clays The equilibrium 
IS possibly 

- Al - OH ^ - A1 =3 0 + H+ 
and may be due to an overcrowding m the octo- 
hedral layers. In certain clays the number of basic 
groups exceeds that of the negative charges due 


to isomorphous replacements. These exhibit well- 
defined iso-electric points. 

The forces which hold the successive lattice 
sheets together appear to be of three kinds. In 
the case of pjrophyUite and talc, both the faces 
of the sheets consist of oxygens shared between 
sihoons, and only very weak residual fields are 
available to hold one sheet to the next. In kaolinite 
one face consists of oxygen and the other of 
hydroxyls. The layers are stacked with the 
oxygen layer of one sheet facing the hydroxyl 
layer of the next In this case, Prof. J D. Bernal 
explained that ‘hydroxyl bonds’ must here be 
regarded as providing the pnncipal linkages. 
When the sheets are charged, the balancing ions 
act as ties. In mica the attractive force is strong 
enough to keep water out, but in montmorillonite, 
with fewer isomorphous replacements, water at 
high relative humidities can partially separate the 
sheets The development of thixotropy m clay 
suspensions within a certain range of salt con- 
centration is doubtless connected m some way 
with this effect, but Prof E, K Rideal mentioned 
cases where this behaviour seemed to be due to a 
small amount of the clay that had dissolved. 
Observations on the behaviour of clays towards 
water were made by Dr E. W. Bussell and Mr. 
H H Maoey. 


Problems of Crop Production 


TN devoting a session on August 22 to problems 
A of crop production, Section M (Agnoulture) 
was dealing with one broad aspect of a wider 
question — ^the place of science in the advance- 
ment of British agriculture. More than simple 
efSciency of production is implied by advance- 
ment. It means also the development and ex- 
tension of farming to the fullest economic degree 
and, if demonstrably necessary in the national 
mterest, to a degree beyond the limit set by 
financial economics. Now advancement in the 
industry at large, like success on the indi-vidual 
farm, is dependent first on policy and next on 
technical farming efficiency. Science can promote 
efficiency both by providing new knowledge and 
by helping fumers to make the best use of existing 
knowledge ; that is, by research aqd by education. 

It must have bera in the min^’of those who 
listened to this discussion to ask whether science’s 
oonMbution must be limited to technical efficiency 
or whether it might not have a part in making 
national agricultural policy. Views put forward 
at an earliw session, when employment on the land 
vas disottssed, plaMy inclined to the idea that in 


applymg itself to agriculture, scienoe must take 
national policy as it finds it and be content to 
work within its limitations But ever smce the 
end of the Great War, protagonists, some scientific, 
some lay, have claimed for science a strong share 
m government, moluding the shaping of policy 
It may be regretted that, when discussing the part 
of scienoe in agricultural advancement, the 
Section did not boldly debate the question what 
part, if any, science could take m shaping agn- 
cultura! policy 

The title under which this discussion took place 
is significant— the practical problems of crop pro- 
duction. In conferences connected with science 
and agriculture it is usual to deal only with current 
experimental work So much is this the case that 
discussion as to what are the main problems of 
crop production very rarely occurs Yet it is the 
great problems of farming practice which agricul- 
tural scienoe is under obligation to try to solve. 
In Its efforts it constantly has to take up special 
problems in pure science But the final objective 
must always be to help the agricultural industry. 

The plan of discussion classified the problems 
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of crop production under husbandry practices, crop 
varieties, and damage by pests and diseases The 
question of crop varieties may seem almost whoUy 
for the plant breeder In fact, however, it creates 
producer problems wherever crops are grown under 
even moderately mtensive conditions The basic 
consideration is which variety of the crop concerned 
will pay best With modifications m special cases, 
yield first and next quahty of produce, determme 
remunerativeness Many farmers still olmg 
pathetically to the hope of finding m some new 
variety a means of gettmg higher yields without 
greater effort on their own part In undeveloped 
agricultures it may be fairly easy for the breeder 
to satisfy this hope But with crops already highly 
unproved, like Bntish cereals, the plant breeder 
cm do no more than produce varieties which will 
give higher yields — m a way that the older varieties 
cannot — under a higher level of husbandry That 
IS, the breeder can help the farmer to raise the 
level of output, but cannot solve for him the 
problem of raising or mamtaining soil fertility 
The old question of the importance of high 
botanical uniformity of type among the plants m a 
field has aroused a new, more cntioal, mterest 
Among its many farmmg and genetic aspects, 
influence on quahty of produce attracts moat 
attention It seems evident, mdeed, that the whole 
question of quahty ought to be re exammed The 
farmer may be expected to concern himself about 
quahty, whether m choosmg the vanety or m 
husbandry practices only m measure as he is paid 
for quahty But what is this measure 1 Discussion 
revealed a feeling that modem household taste 
and modem processing technique are so develop 
mg as to divest quality of some of its importance 
m many crop products and further, that to guide 
the farmer and to ensure reasonable pnoe reoogni 
tion of quahty, experimentally determmed stand 
aids will have to be specified Fanner and agn 
cultural scientist cannot alone deal with this 
matter , consuming mterests have a part to play 
and, in some oases, an urgent problem — to find 
out more clearly what they themselves require m 
quahty of crop products 

The vanety problem, from a plant breeding point 
of view, brought up a question which, though 
never under direct discussion, gloomily mtmded 
itself more than once upon Section M — the 
question of Bntam's agncultural policy To 
{HToduoe a new vanety by hybndising may take 
fully fifteen years Who is to say whether m 
fifteen years* tune mangolds, swedes, turnips, kales, 
beans, peas will have dropped to the small acreage 
their decline of the past years suggests ? Vet on 
this turns the wisdom of undertaking expensive 
lueeding work on them Their future place 
depends on the extent to which meat and milk 


are to be produced from arable land or from grass , 
and this question is perhaps as big as any m the 
future of our agncultural pohcy It mvolves 
cereals, too, m the matter both of gram and of 
straw, and manifestly bears fundamentally on 
grasses and clovers It is thus a prime determiner 
of the major practical problems not only of breed 
mg but also of husbandry, both crop and animal 

In husbandry practices the problems of urgency 
are recognized to be not new questions but old 
ones made important by new resources, such as 
mechanical power , by new conditions, such as 
world surplus m staples like wheat and sugar , by 
economic pressure under which land drainage has 
fallen mto decay and cash crops have displaced 
livestock on arable land, m some mmds to the 
permanent detriment of soil fertihty 

The readiest example of such problems is oultiva 
tions They mclude ploughmg, cultivating, sub 
soiling, harrowmg, hoeing, rolling Whether their 
source of power be tractor, horse or the bullock or 
hand tool of tropical countries, the modem 
cultivator has begun to ask himself questions 
about them What, exactly, is their effect on soil 
and crop and, thus, to what extent are they 
necessary * Local custom once told a farmer how 
often to plough for a root crop and whether to 
plough fleet, medium or deep He asks now whether 
anything u gamed by cultivations beyond the 
mmunum necessary to make a seed bed bury 
large rubbish and kill weeds The tea planter m 
India or Ceylon, the sugar beet grower m Bntiun 
and his nveJ m tropical sugar cane countries, and 
mdeed the grower of almost any crop anywhere, 
recognizes here a pressmg question 

Mamtenance of soil fertihty is a problem of no 
less wide application but much greater gravity 
Its crux 18 commonly held to be sod organic 
matter, and discussion showed sign of return to 
the view that the old, uncompromising rotational 
farming is the only sure foundation for mamtaining 
sod fertihty Land dramage also came under 
review This is overshadowed by the sorry fact 
that m present conditions owners and tenants 
cannot afford to restore or replace the old land 
drams which have been vital to British farmmg 
smce about 1840-fiO Tractor power has made a 
new contribution to mole drammg, but there 
remams the great difficulty that we have but crude 
ideas as to the influence of depth, distance apart, 
and orientation of drains It was held that the 
final solution of these practical problems could 
only be found m a full knowledge of water move 
ment m various sods 

Past experiment on cultivations and on the 
control of fertility by fertilizers, manures and 
farming systems, reveals a conception of problems 
not acceptable from the point of view takm in this 
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discussion It was formerly the object of expert 
ment to find out the efifect of any treatment on 
the immediately following crop and on that alone 
Now the practical problem is widely accepted to 
bo the cumulative effect of these methods and 
treatments on the soil and on the 3 neld of all the 
crops throughout a rotation 

Science cannot solve the exact problems which 
confront the fanner It has to ascertam the scien 
tiflc questions by which the practical problem is 
made up and to deal with these In the case of 
cultivations and mamtenaUce of fertihty the 
simplest kind of mvestigation would be field trials 
to measure the effect of vanous treatments on crop 
yield Such measurements would not give under 
standing or pomt the way to further progress 
Here the questions for science are how each 
cultivation or other treatment influences the soil 
and directly or through the soil the crop These 
mfluenoes can only bo measured by the plant itself 
That IS a developmental study must be made to 
determme how at each pomt m plant hfe treat 
ment influences growth and development and thus 
ultimately final jueld To make developmental 
studies under field conditions is exceedmgly diffi 
cult Plant physiology could do a service to agri 
cultural experimentation by devismg measures or 
mdexes of growth and development suitable for 
field use 

In dealmg with pests and diseases of crops the 
natural tendency towards vigorous ofifensive may 
overcome busmess common sense Prommenoe 


was given m the discussion to the need for careful 
estimates of extent and nature of damage to crops 
To find a method of control or prevention is not 
the full solution of the practical problem how 
much can profitably be spent m applymg the 
method remains m many cases a problem also 
Of plant parasites — mseot fungus or other — 
the types most to be dreaded are those capable 
of lingering m the soil for several years Examples 
are take all (Ophwbolus graminta) of wheat and 
eelwonn of potatoes or sugar beet No direct 
means of destruction is known in any of these 
oases though mdirect methods sometimes bio 
logically fascmatmg are commg withm view 
Safety hes at present m avoidance in a policy 
of temperance In fact what was said from the 
husbandry pomt of view in the discussion about 
the merits of uncompromising rotation was 
effectively reinforced by considerations of disease 
The apparently steady mcrease of take all foot 
root and similar diseases m cereals m many parts 
of the world was declared to arise from the tendency 
to lessen the mterval between one com crop and 
the next Correspondingly the tendency and the 
temptation to grow successive crops of early 
potatoes or sugar beet has already created a 
problem of geographic extent and of gravity 
which few realize Restriction on freedom of 
croppmg — m the past a matter of statute law 
and leases — has its severest importance as a 
matter of biologic law and herein he perhaps the 
greatest problems of plant pathology 


Present Aspects of Plant Virus Research 


' I 'HE discussion on present aspects of plant 
^ virus research held on August 23 by 
Section K (Botany) at Cambndge covered the 
whole range of plant virus work from the pro 
1 erties of purified virus proteins to the propaga 
hon of healthy potato stocks 
Recent work by Dr Kenneth M Smith and Mr 
VV D AbcClement on the natural modes of dis 
semination of plant vimses has shown that the 
Id idea of an insect vector as essential for the 
pread of a vims from plant to plant is true only 
0 a limited extent Some of the best known 
^wisee apparently have no mseot vector and 
ther means of dissemination must exist Sohnum 
vtms I spreads by the contact of diseased and 
healthy iMves especially when agitated by wmd 
Solonum vurus II which is found m the roots of 
apparently healthy glasshouse plants and does not 
nomially enter tiie aerial organs is dissenunkted 
m at kiM two ways It has been isolated from the 
sludge in glasdiouse tanks and may be introduced 


to the soil during watenng Experiments with 
plants grown m air proof chambers have shown 
that it also spreads br)m pot to pot by air borne 
particles of mfected plant material This virus 
and Ntcotwna virus I have both been recovered 
iirom the air one hour after bemg atomized mto it 
When the former has been atomized into the air of 
an au proof chamber the plants grown m it under 
sterile conditions have become mfeotcd while those 
in an adjacent chamber which was not atomized 
renuuned healthy Lycopersicum virus 4 could be 
recovered from the air only for 6-10 mmutee after 
atomizing while Solanum virus I could not be 
recovered from the air at all 
The jaroblem of multiphoation of adequate 
stocks of healthy potatoes has occupied Dr R N 
Salaman s attention for many years At present 
(mly a third of the jpotato acreage m England is 
planted with approximately clean seed and this 
leads to a reduction m actual yield as compared 
with possible of some two tons per acre fbr the 
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reouiQing two thirds Future policy in regard to 
the potato crop should sun at obtaining maximum 
tonnage per acre by the use of healthy seed and 
by the suppression of ground keepers always a 
fertile source of virus infection 

In the fight against virus disease the use of 
earner vaneties is to be deprecated There is httle 
hope of obtsmmg m the near future either genetic 
or acquired immumty to the senous virus diseases 
leaf roll and leaf drop streak and only drastic 
reorganization of the potato seed trade offers hope 
of amehoratmg the situation A scheme was out 
Imed by which really virus free seed available 
at Cambndge should be multiphed first m moist 
wmd swept areas on the west coasts of Scotland 
and Ireland then grown m the present good seed 
growing distnots and finally distnbuted to the ware 
produemg regions of England This scheme would 
mclude perpetual replenishment of the seed stocks 
from healthy sources and would afford a prospect 
of ultimately eliminatmg loss due to virus disease 
The methods of virus purification onginaUy 
applied to tobacco mosaic have now been extended 
by Mr F C Bawden and his co workers to potato 
virus X tomato bushy stunt and cucumber viruses 
3 and 4 In pnnciple they consist m heatmg the 
infective sap to 60® C (which coagulates most of 
the normal plant protems) and precipitating the 
virus protein from the supernatant by addition 
of ammonium sulphate Final elimination of host 
protems is accomplished by digestion with pro 
teolytio enzymes which do not attack the virus 
protein All the above viruses yield nucleoproteins 


with very uniform analyses Final proof that these 
proteins are pure viruses is impossible to obtam 
at present but heterogeneity of the purified pro 
ducts cannot be shown by ultraoentnfugation or 
other means The slight loss of infective power 
shown by some of them is attributed to aggregation 
of particles Thus in the host plant tobacco mosaic 
probably exists m the form of approxunately 
spherical particles In the purified protem these 
aggregate to form long ro^ impartmg to the 
solutions optical properties such as anisotropy of 
flow commonly associated with crystalhne struo 
ture This virus does not crystallize in vtfro but 
the virus of tomato bushy stunt does so m the 
form of rhombic dodeoahe^ 

The ongm of potato viruses m Great Bntam is 
probably to be sought in their mtroduction from 
South Amenoa with the ancestors of the domestic 
potato In a study of the virus content of fifty nme 
cultivated potato vaneties from Puflo South Peru 
Dr R W Q Dennis has discovered evidence of 
the presence of viruses resembling British X F 
0 B C and leaf roll Viruses A and Y have not 
so far been found m South Amenoan matenal but 
there exists in Peruvian potatoes a number of 
viruses differing from any known in Europe Only 
eleven of the vaneties studied were found to be 
healthy Investigation of the photo penodio re 
actions of South Peruvian potatoes shows that 
there is no reason on that ground for the conclusion 
that the domestic potato and its viruses could not 
have been derived from the plateau region of Peru 
and Bolivia 


Horizons m Animal Production 


'' I 'HE discussion on animal production m 
Section M (Agriculture) of the Bntish 
Association at Cambndge on August 23 had one 
excellent result it demonstrated very clearly 
indeed the inseparableness of the three mam 
constituents — animal husbandry (the feedmg and 
management of livestock) animal breeding and 
disease control Gone it would seem are the days 
when the anunal nutntionist claimed that feeding 
was more important than breeding or the 
geneticist that breeding was more important than 
feedmg or the anunal pathologist that control 
of disease was a laboratory problem divorced 
alike from heredity and husbandry Thu u not 
to say that speoiahsts m each of the three fields 
have so far been wasting their tune for there is 
plenty of evidence to show that m explaining and 
improving existing practices they have done very 
necessary work The animal geneticist ibr ex 


ample although he has been unable to direct the 
emergence of strikingly new and improved types 
of livestock has been able to mterpret the 
mechanums of heredity to define the pre 
requuites for successful m breedmg and to examme 
the Bigniflcanoe of mutations 
There u too the welcome sign that no longer 
is a specialut m one field prone to dismiss an 
unsolved problem by deoidmg that the solution 
lies m another field the tune has come when 
further advance can be hoped for only by oo opera 
tion and by 8 tud 3 nng the animal as a creature 
living m a given environment and m relation to 
the demands made m it by society 
The separation of the problems of (uumal 
production mto those requirhng immediate atten 
tion and those that can be dealt with imly on a 
long tenn basu can easily be made Into the first 
category oome measures for disease control and 
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measures for inoreasmg efficiency of production 
through improvements m feeding and manage 
ment already established but not generally adopted 
Prof B Rae beheves that m recent agncultural 
legislation (the Agricultural Act and the Livestock 
Industry Act both of 1937) there exists the ma 
ohinery for immediate improvement m both spheres 
if the mterpretation of the Acts is courageous 
and mtelligent This is especially the case where 
the organization of producers for marketing 
purposes provides also the organization for 
stimulatmg improvement m the quality of the 
produce For example without the Milk Marketing 
Board the guaranteed extra payment for milk 
from herds free from tuberculosis would be 
impossible This payment is already actmg as a 
considerable incentive to the eradication of tuber 
culosis As Dr J Hammond pomted out it is 
much wiser to pay producers to improve their 
busmess m this way than as m the past to allow 
them to rear diseased stock and to earn com 
pensation by slaughtering it The question of food 
supplies for animals m the event of war is also a 
problem of the present m this connexion the 
newer methods of making silage from our grassland 
ment attention 

The problem of disseminating the results of 
research is to day as important as any problem 
requiring research The gap between the en 
lightened practice of the few and the mediocre 
practice of the many worries all who observe it 
It 18 admittedly a problem affectmg the whole 
of farming practice and about it Prof B G 
Stapledon had much to say An improvement m 
rural education is of first importance so that farm 
labour may be recruited from the ranks of the 
best rather than from those who are left when the 
brightest have migrated to town jobs The rural 
schools recently started m Cambndgeshire and 
elsewhere aim to solve this problem and if those 
leaving school could begm a defimte apprenticeship 
on the land (as suggested by Prof Bae) the qushty 
of farm labour could be raised to meet the more 
specialized requirements which it must now 
fulfil 

For the present there is hope of improving the 
efficiency of production by the spread of quite 
simple schemes (of which the food recordmg 
schemes for pigs and damy cows are examples) that 
provide very valuable yard sticks The producer is 
not given an abstract counsel of perfection he has 
his enterprise — ^his herd of pigs or mlllung cows — 
oareflilly costed for him and with the help of 
a skfiM supervisor is able to compare his 
ability as a manager of hvestock with that of his 
neighbours and to discover directions for imi»ove 
ments Producers grouped mto marketing organ 
izations irith mcmopdistio powers are under a 


moral obligation to the State to make such 
schemes general 

The material in a paper on animal diseases by 
Dr E L Taylor provides a convenient bridge for 
crossmg from the problems of immediate impor 
tance to those of the future It illustrates too 
the nature of the new approach In the past there 
has been a tendency to study all diseases in a 
pathological laboratory but Dr Taylor defined 
disease as a flaw m the environment Dealing 
chiefly with the worm parasites (which cause 
enormous loss and are of special importance to 
the sheep mdustry) he showed the close relation 
between the health of the animal its environment 
and its tolerance of parasites hor example the 
age of the animal and its plane of nutrition are 
important factors young growing sheep do not 
have the resistance of mature sheep and under 
nourished mature sheep quickly lose their toler 
ance A sheep may pass as many as 200 000 worm 
eggs and be m normal health if its constitution 
is reduced (for example by poor nutntion) the 
number may mcrease to 9 000 000 per day The 
circle 18 VICIOUS pastures became mfestod and all 
sheep suffer While m rare cases specific medicmes 
may effect cures for such a disease there is the 
much simpler and cheaper cure of good husbandry 
Improved pastures and rotational grazing provide 
a better plane of nutrition and another species 
of hvestock — cattle for example not susceptible 
to sheep parasites can be employed to clear up 
sheep grazings 

In human medicine the part placed by improved 
housmg sanitation and nutrition m eradicatmg 
disease is now generally recognized In animal 
production it 18 certam that improved methods 
of feeding and management will yield comparable 
results The hope is real that the new State veter 
inary service will provide veterinary husbandmen 
rather than veterinary pathologists 

The futures of animal nutrition and animal 
genetics are going to be closely related to the 
prosecution of anatomical and physiological re 
search Almost all applied problems can be resolved 
mto terms of the anatomy and physiology of rela 
tive growth of reproduction and of endocrmology 
It may seem a far cry from these to society s 
demand for small succulent jomts of meat rashers 
of bacon with the right proportion of muscle to 
fat, eggs of satisfactory weight and milk of better 
quahty or to the desire of the producer to breed 
and feed hvestock that will meet these demands 
and yet remam fit and profitable but the oon 
nexion exists In the field of meat production 
Dr Hammond has shown the great poasibihties of 
altermg the proportions and quality of the carcass 
by varying the shape of the growth curve Even 
m closely m bred animals of a ^ure breed an 
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astoniahing flexibility in their response to varying 
planes of nutrition has been demonstrated This 
exploitation of the animal as it grows promises 
great advances over the old methods of measure- 
ment of “live-weight gain per unit of food con- 
sumed”. Prof. F A E. Crew maintains that it is 
this flexibihty (or “degree of modifiability” as he 
calls it) which must be established for our existing 
breeds and types of livestock before the geneticist 
can play his full part 

The importance of further research m the physio- 
logy of reproduction is emphasized by the incidence 
of sterility in livestock, much of which is certainly 
not pathological, and by the economic need of 
maintaining and increasing fertility. In this field 
the use of sex hormones is bound to play a large 
part — Prof. Crew’s forecast of the syringe replacing 
the seasons is apt. The work at Reading on the 
lactogenic hormones indicates great potentialities 
in the sphere of milk-produotion 

The discovery of a new technique is usually of 
fundamental importance, and that of artificial 
insemination is no exception The improvement 


of the quality of livestock in Great Britain is 
greatly hampwed by the small size of the breeding- 
units. For example, one half of the quantity of 
‘wholesale’ milk dealt with by the Milk Blarketing 
Board comes from herds containing ten cows or 
less The owners of such small herds cannot afford 
to buy a sire of adequate merit, and in fact the 
majority use non-pedigree animals. The result is 
that much of the home-bred stock is unsatisfactory 
and new stock has to be purchased This practice, 
besides being most inefficient, often is responsible 
for the introduction of disease. Through the 
development of artificial insemination, there is the 
prospect that the small herd may benefit from the use 
of sires at present confined to the larger herds, where 
their services are far from being fuUy exploited 
The evolution of breeds of livestock existmg 
to-day has been directed by breeders working 
closely with a constantly improving environment 
and to a definite purpose There is every indication 
that the process can be continued and accelerated, 
and that more can participate in it 

JosBPH Edwards 
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68 8 with suggested epicentre m Formoas, but no 
oonfirmstion has yet been obtained 

Prontosil 

Mbssbs Bayxr PRODUcrrs, Ltd , Africa Houee, 
Kingsway, London, W C 2, have issued a booklet 
surveying the chemotherapy of ‘Prontosil’, the trade 
name of three varieties of the sulphonamide senes of 
drugs Prontosil has been found to possess active 
properties agamst human infections caused by the 
baotenal streptococci, and to be of groat service m 
the treatment of puerperal fever and cortam forms 
of blood poisoning It also appears to be of service m 
the treatment of meningitis caused by the memngo 
loccus and m some other infections The booklet 
gives a useful summary of the experimental work 
that has been done on the physiological action of 
Prontosil, and of its use m treatment A bibliography 
of some two hundred of the more important references 
IB appended Although a trade production, this 
booklet gives a fair presentation on the subject of 
Prontosil’ 

Appomtments in the Colonial Service 

Tsm followmg appomtments and promotions have 
recently been made in the Colonial Service O W 
Anderson, to be agricultural officer, Kenya , Q K O 
Campbell, to be agricultural officer, Nigeria , L J 8 
Littlejohn, to be botamst and plant pathologist, 
Cyprus , S M McCombe, to be agricultural officer, 
Uganda , C W R McCreary, to be agnoultural 
officer, Nyasalimd , P R Stephenson, to be entomo 
logist, Uganda , J Barker, to be nutritional mvesti 
gator, Nyasaland , E Collins, to be Government 
analyst, Mauritius , J P Glasgow, to be field 
officer. Tsetse Researoh Department, langanyika 
Territory , R L Stafford, to be assistant meteoro 
logist, Nigpena , H E B Williams, to be sleeping 
sickness oontrol ofiSoer, Nigeria , J A Fawdry, 
inspector of mines, Tanganyika Territory, to bo 
ohief inspector of mmes. Northern Rhodesia , W G 
Beaton, veterinary researoh officer, to be senior 
veterinary officer, Nigeria , N Clarke, veterinary 
officer, to bo senior veterinary officer, Nigeria , R 
Dunwoody, veterinary officer, to bo senior veterinary 
officM*, Nigeria , A B Aokland, chief clerk, Agn- 
oultural Department, to be produce inspector, 
Agnoultural Department, Fiji , P W Briggs, agri 
oultural officer and ginnery inspector, Tanganyika 
Temtory, to be agncultt^ officer and ginnery 
nspeotor, Uganda , R W Hamdton, chief mspeotor 
>f antiquities, to be duieotor of antiquities Palestme , 
W O Harvey, game ranger, Tanganyika Temtory, 
to be deputy game warden, Selangor and Negri 
Sembilan, Federated Malay States , H L M an n i ng , 
(tssistaiit agricultural officer, British Hai\duras, to be 
plant breeder m charge of the Cotton Experiment 
Station, St Vmoent (under the Empire Cotton 
Qrowmg Corporation) 

Announcements 

As we go to press, oonfiimation has reached us of 
an announoement made a few days ago that Dr 
3 B Nicholson, usmg the 100-moh reflector at 


Pasadena, has discovered two new satellites of 
Jupiter The objects are extremely famt, the esti- 
mated magnitude bemg 19 No particulars are yet 
available as to their orbits 

Frot Floreuce Barbara Seibert, assistant pro 
feasor of biochemistry, Henry Phipps Institute of the 
University of Pennsylvania, Philadelphia, has re 
coived the Trudeau Medal m recognition of her 
researoh on the chemistry of protem molecules 
derived from the tubercle bacillus Prof Seibert is 
the first woman to receive the Trudeau Medal 

Da IIeruanr h ink, professor of the biochemistry 
and technology of fermentation m the University of 
Basle, has been awarded the Scheele Medal of the 
Stockholm Chemical Society 

Dr Hans Herenskv of Johannesburg has been 
given the I,eibnitz Gold Medal of the Prussian 
Academy of Scieni es and Dr Georg von Bokesy of 
Budapest the Leibnitz Silver Medal 

Prof H Frieskb, of Dresden, has become editor 
of the Zeitachrift fur vnastnachafUtche. Photographxe, 
Photophynk und Pholochemts published by Joh Ambr 
Barth, of Leipzig, previously edited by him with 
Prof fichauro, of Giessen 

A Nbo Hippocratic Conorkss will be held in 
Marseilles on September 29 under the presidency of 
Dr Comil, dean of the faculty of medicme Further 
information may be obtained from Dr Martiny, 
10 rue Alfred Roll, Paris 

An International Balneological Association has 
recently been founded m Budapest The first meeting 
will bo held m Germany this year, the next m Fiance 
m 1940, and the third m Italy m 1942, during the 
world exhibition 

W* have received vol 9 of ‘ Studies from the 
Connaught Laboratories, Umvorsity of Toronto” 
(The University of Toronto Press, 1938), edited by 
the director. Dr J G FitzGerald In tins volume 
are bound together reprmts of fifty papers, published 
m different journals during 1937 from the Connaught 
Laboratories and Umvorsity of Toronto The papers 
cover a wide range of subjects, fiiom public health 
and pathology to biochemistry and physiology A 
brief inspection of the volume gives a good idea of 
the aotivities of the Toronto School A list of the 
jjapers moluded is given at the begmnmg of tlie 
volume, but there is no subject or author mdex, 
which would add to ita value as a work of reference 

Ebbatdv In the letter entitled ‘ Control of 
Inseota by Methallyl Chloride ’, by Dr C J BnejAr, 
m Natdrb of June 18, p 1099, the third Ime under 
the formula ’’Mixtures of its vapour with an are 
not explomve m oonoentrations of 105-339 gm per 
cub m ", should read, "Mixtures of its vapour with 
air are exjJosive m oonoentrations of 106-339 gm 
per oub m." 
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Letters to the Editor 

Tfu Editor does not hold himaelf ruponmbU for opimons expressed by his correspondents 
He cannot undertake to return or to correspond with the writers of, rejected manusonpts 
intended for this or any other part of NjlTukb No notice is taken of anonymous communications 
Votes on points in some oi this weeks lettehs appear on p 54() 
Correspondents are invited to attach similar summaries to their communications 


The Law of Error 

Dr T Neyman, in Ins review^ of Karl Pearson s 
Qranunar of Science , which was republished on 
my suggestion, quotes a passage from my recent 
paper* on the law of errors as a remarkable illustra 
tion of the confusion of the perceptual and the 
conceptual spheres of thought The whole of my 
work on probability is based on the recognition of the 
distinction between description and inference, the 
neglect of which is responsible for much con 
fusion in current statistical and physical theory 
Inference, in my opmion, begins at an oven oewher 
stage than Pearson states m the * Grammar In 
the passage quoted it should be clear that I am 
speaking wholly m the inferential sphere An actual 
set of observations is necessarily discrete and cannot 
be desonbed by any continuous law of error But it 
may provide means of saying which of several 
contmuous laws is the more probable on the data 

Dr Neyman says that observations aro irrelevant 
to the truth of a mathematical theorem I agree But a 
theorem that rests on the postulate that an error is the 
resultant of many comparable and independent com 
ponents is not wholly mathematical, and can apply 
only to errors that do satisfy those conditions, and 
the observed distribution of errors is relevant to 
whether those conditions are satisfied For this 
reason 1 think that many elaborate experimental 
mvestigations to test for example, the bmomial emd 
X* distributions, aro misinterpreted They do not 
test whether the distributions would hold m the 
conditions postulated m their proofs , they tost 
whether those conditions have been satisfied m the 
design of the experiment But m the cewo of the 
mathematical ‘proof’ of the normal law of error, it is 
not shown, or even true, that the law holds for all 
possible errors even if the conditions postulated in the 
proof are satisfied 

On the other hand, the law of error, whatever it is, 
IS a description of a distribution of chance, not of any 
set of ob^rvational facts It is the exception, not 
the rule, for a set of observations to be sufifioiently 
numerous even to distinguish between the normal 
and triangular distnbutions of ohanoe, and if any 
law 18 aaaerted from some set that is sufifioiently 
numerous, and then the method of oombming the 
data that it implies is applied to another set tliat is 
not sufifioiently numerous, mduotive uiferonoe is used 
So also 18 the hypothesis that the actual discrete 
observations have been derived from some contmuous 
law of ohanoe, and that the discreteness is due only 
to the fact that the number of observations » finite 

Considering that I have been insisting on the 
distinotion IMweea description and inference for 
nearly twenty yean, I think that I might have been 
spared the accusation of confusing them 

I think that the tone has come also for a protest 
against the statement that oontmues to be made m 


statistical writmge that a prior probability is a 
frequency So far os I am aware, the principle of 
inverse probability was stated by Bayee eighty years 
before the first statements of any frequency definition, 
by Leslie Ellis and Cournot A frequency definition 
was oertamly not used by Bayes or Laplace, and 
Wrmoh and I showed m 1919 that it would not 
Bufifioe as a basis even for direct methods What is 
done m direct methods is that an inference from a 
hypothesis to the observations (which can be made 
on the hypothesis that chances exist, without the 
circumlocution of a frequency deflmtion to provide 
an unsatisfactory justification) is converted at the 
end by a verbal argument into an inference from the 
observations to the hypothesis , what the principle 
of mverse probability does is to replaoe this verbal 
argument by a symbolic statement To convert 
either into a prediction of a long run frequency 
mvolves a use of Bernoulli s theorem, the conditions 
for the applicability of which need very careful 
statement, which they scarcely ever receive 

Harold Jeferpys 

St John s College, 

Cambridge 

NaTDAB ms its (1B3S) 

•Phil Trant Roy hoe h VSt 231 271 (1938) 


Effects of Be-D Radutions upon Vicia Faba 
The retardmg action of neutron rays upon the 
roots of wheat seedlings has been reported by B £ 
Zirkle, P C Aebersold and E R Dempster*, and 
recently by B E Zirkle and I Larape*, but the 
daily growth of individual seedlmga after irradiation 
has not been reported yet In the present 
ments, the lengths of mdividual roots of Ftcta Faba, 
which were exposed to radiations produced by bom 
bardmg a beryllium target with 2 8 Mev deuterons 
from the cyclotron of tl^ laboratory, were measured 
day by day after the exposure 
Thi^ days before irradiation, the seeds were sub 
merged m distilled water for one day and then 
planted m sawdust saturated with sterilized tap 
water, m a dark thermostat at 30” C , where they 
wore allowed to remam exactly for two days befCre 
irradiation Then, only those individuals the primary 
roots of which wore from 16 mm to 26 mm long 
were selected for the experunents For irradiAtion, 
two of these seedlings were planted m a small glass 
box filled with sawdust, and were placed m the 
dark observation chamber of the cyclotron, where 
they were exposed to the beryllium deuteron radio 
tion for one hour at a distance of 6 6 cm from the 
beryllnun target, the deuteron ourrent being K) 
microamperes During the same period two more 
seedlings, planted in another glass MX, were placed 
for control in a dark chamber which was kepb distant 
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from the cyclotron After the exposure, the irradiated 
seedlings together with the controls were put on a 
wooden plate, floating on tap water m a two litre 
glass beeiker, and their roots were placed separately 
in glass tubes, which were hanging down from the 
plate mto the water The beaker was kept m the 
dark thermostat at 30° C , and the lengths of the 
mam roots were measured every 24 hours after the 
exposure 

The average growths m length of the mam roots 
of fifty irradiated aeedlmgs during the intervals of 
24, 48, 72 and 06 hours respectively after the 
begmnmg of irradiation, are given m the second 
row (R) of the accompanying table, and a is the 
standaid error of mean For comparison, the oorre 



spending data of fifty non irradiated controls arc 
given in the third row (O) of the same table From 
the standard errors obtamed, we can see a clear 
retardation of growth even m 24 hours after irradia 
tion The ratio RjO decreases with the lapse of time 
after the exposure, and becomes 46 per cent after a 
period of 92 hours Further, we found that side roots 
never appeared m the irradiated specimens within 
4 days, while m controls 94 per cent of the mdividuals 
have sprouted lateral roots by this time 

While we were carrying out these experiments, 
retarding actions of X rays upon the mam root of 
the same species were detormmod, m exactly the 
same manner, by Misses M Sudd and S Imai in 
the laboratory of one of us (M N ) Accordmg to 
their experiments, the ratio R/0 at an mtorval of 
4 days after one hour irradiation with X rays 
(160 kv , 0 6 mm Cu, 0 6 nun Al) for calculated 
doses of 200 r , 300 r and 400 r are 69, 62 and 40 per 
cent respectively The mtensity of our beryllium 
deuteron radiations under the present conditions thus 
corresponds to about 6 r /min of X rays when 
measured by the retarding action in 4 days after the 
exposure on the main root of View FaJba 
In conclusion, our thanks are due to Prof S 
Nishikawa, Dr Y Nishina and other members of 
the Nishikawa laboratory as well as of this laboratory 
for their kind suggestions and valuable assistance, 
especially m connexion with the operation of the 
cyclotron We wish to thank the Japan Wireless 
Telegraph Company for the electromagnet and other 
^ipment used for the cyclotron, and the Mitsui 
Ho-onkwai Foundation, Tokyo Electric Light Com 
pony and Tdsyogh Tercentenary Memorial Endow 
ment for financial support 


Masanobi Nakaidzumi 
K 6m Mukati 

Nuclear Beaearoh Laboratory, 

Institute of Physical and 
Chemical BesMroh, 

Tokyo 
July 18 



Pure Stark Effect observed m Metalhc Arcs 
It has been generally accepted that m an arc the 
observation of the pure Stark effect can aoarooly be 
expected, as the drop in potential m the immediate 
neighbourhood of the electrodes is of the order of 
the ionization potential of the gas and the dark spMuie 
IS so thin (10-* cm or less) that 
its detection is extremely difli 
I cult , the uncontrollable fiuotua 
tion of the arc and the effects due 
to pressure and inter lomo fields 
t may give rise to further com 
■I plexities, which manifest them 
j •> selves in the anomalous be 
■S haviour (ditfiise broadening or 

i sliift) of spectral lines 

In spito of these expectations 
wo have now succeeded, by 
proper choice of arcing con 
d tions in < liserving the pure 
Stark effect for a number of lines 
of iron copper silver, nickel and 
ahimmium, most of which belong 
g to the spark type An enlarged 
reproduction of a small segment 
of the spectrogram of silver is 
, given m the accompanymg 
illustration 

Important ixiints to bo nited, 
as the results of the present m 
vestigation are (1) that in a 
I steady metallic arc there con 
I exist at least two regions #, 
where the field mtonsity is so 
I great that the pure Stark effect 
•g can be observ^ namely at a 
^ certain distance (c 15 mm ) 
from the lower (positive or nega 
tivo) ell ctrodo and m the unme 
diate neighbourhood of the 
upper electrode , (2) that there 
are fairlv largo drops ot potential 
8 S3 occurring m two steps at each 

*^**°“*t I'll elottnide, the indication of which 
smi °*rc IrngUi 3 5 mm i’’ tbo appearance of the 8j>ark 
lines and so there are three 
pomts along the arc where the hold mtensity becomes 
a mmunum — at two regions d about 0 8 mm distant 
from the electrodes and at the centre ff of the arc , 
(3) that, when the pressure is reduced, no essential 
change is produced m the poti iitial distribution along 
the arc , (4) that as tho lengt h of tho arc is varied, 
the len^h of the region g changes linearly with it, 
while the behaviour of the Imes near the electrodes 
remains the same 

IiBO Hubutti 
Takeo Hoki 

Physical Laboratory, 

Hokkaido Imperial University 
Sapporo 

An Apphcation of a New LinuUbon m Physical 
Theory 

Ik attempts to understand the relation between 
the quantum theory tmd the theories of relativity 
and electro magnetism, a oertam limitation, applicable 
to the motion of a particle of eleotromagnetio mass m, 
and of charge e, is brought to light It appears that 
the expression (»B,c*dT — «/c3:9*(ie**)pan assume only 
those values which are multiples of Planck's constant*. 
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dr la an element of proper tune aaaooiated with the 
track of tho particle, dx* is a component of displace 
ment and 9 ^ is a component of eleotromagnetio 
potential An mteresting result is obtained d this 
be applied to an electron m an eteotrostatio hold 
of potential Nejr This is the case with an 
electron m an atomic orbit where N is tho number 
of tho atom The above condition then implies 
(iiVsVl— — ATe'/r) dl < A where P = v/c v being 
tho velocity of the particle, and where account is 
token of the foot that the nuclear and electronic 
charges are of opposite sign If we consider the case 
of the K level of an atom and make use of Sommer 
feld s value for Ne'jr which may be regarded as a 
suffi cient a pproximation we obtain Tn,o* (Vl— p* — 
^*lVl dt < h In this case p «» JVa where a is 
the fine structure constant 2ite'lhc We note that as 
P approaches tho value IIV 2 the factor of dt ap 
proaches *ero very rapidly and the limitation states 
that the least possible value of dt is very large 
We interpret this as an mdioation of the breakdown 
of tho description of the charge as a particle m motion 
This gives a clue to the nature of the limitation 
It provides us at each pomt of space and time with 
a criterion for the dynamical description of an electno 
charge 

In this particular example the limitation is mter 
preted to mean that tho K level does not exist when 

P 1/vT 

The condition appears to be suzular to a condition 
of stability, tho K ring at a certain point becoming 
completely unstable 

The value of N which results from this equation 
IS very close to 97, and we conclude that atoms with 
numbers up to 96 may possess a complete set of 
eneigy levels beginning with tho K level Beyond 
this, K levels do not exist and nuclei of a laiger 
number would possess energy layers begmnmg at a 
higher level* 

The condition p > 1/V2 can be expressed by 
stating that electrons in atomic orbits have de Broglie 
wave lengths g^reater than hjm^ It is mteresting to 
note in conclusion that m the example considered we 
find another relation mvolving the fine structure 
constant to add to the considerable number already 
known 

H T FniNT 

Wheatstone Laboratory, 



July 30 

> VUnl Pm Hoy <toe k m *6 <1«37) 

■ Flint and Richardson Pm Boy Soe k 117 037 (1928) 


Ultra-Violet Band System of Sihcon Monotellunde 
Following up tho recent observations of ultra 
violet band systems of SiS' and SiSe* m heavy 
current dische^es through sihca tubes oontauung 
aluminium sulphide and aluminium selenide re 
speotively, I have now applied an walogous method 
for the development of the correepondmg system of 
SiTe In this case, a 2 6 amp a o disohaige has 
been passed through a powdered mixture of alummium 
and tellurium in a silica tube The system lies between 
X 8307 and X 3881, having its 0 -> 0 bond at X 3496 4 
As guides to the identification of the SiTe system 
there are not only the progressive changes m the 
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system origins and vibrational coefficients of SiO, 
SiS and SiSe, but also the data for the corresponding 
system, n x, of SnS, which has the same number 
of electrons (60) as SiTe There is, mdeed, a remark 
able similarity between tho expressions for these two 
systems, just as there is between those for tho 
corresponding systems of the lighter isoeleotromo 
pair, OeS and SiSe (48 electrons), thus 


<*>* - 28SS7 8+mi flu -1 25u 
"UT. 28666 B+(S3S 4u -0 S4u * 


')-<57B 8u'-l 80u'*) 
- (680 Ou'-l 78u'*i 


} 

■,} 


where, as usual, « stands for e + i 

The values of and b>« /to/ for SiTe are 

20 6 and 0 694 respectively which are of the same 
orders of magnitude as those previously foimd for 
8 iS and 8 iSe The ratio (co, of 8 iTe)/(<e, of SiSe) 
takes the values 0 824 and 0 829 for the excited 
and ground states respectively As expected, these 
are greater than those for (ci, of SiSeV(<<>« of SiS) 
namely, 0 790 and 0 774 respectively, which, again 
are greater than those for (lOt of 8 i 8 )/((i>« of 8 iO), 
namely, 0 602 and 0 604 respectively A similar 
change is found* in the corresponchng ratios of 
coefficients in the case of PbTe PbSe, PbS and PbO 
B F Barrow 

Imperial College 
London, S W 7 
Aug 8 

Barrow R F and Jevona W \itdbb 141 838 (1938) 

• Barrow R F Natdxs 14t [484] (1938) 

■ Barrow R F and levoni W furthcoming paper 


Band Spectrum of Helium 
Whxn helium at a pressure of about 25 mm of 
mercury is excited in such a way as to produce the 
line speotnim and the band speotrum in comparable 
mtensity, MoCallum and Wills* find that the band 
speotrum persists much longer than the line speotrum 
after the excitation is removed They show a speotro- 
gram of the discharge, taken J/dW see after the 
disoharge had been mtemipted, m which the Ime 
spectrum has disappeared while the band speotnim 
18 still of approximately the same intensity as that 
from the discharge before mterruption 

From this persistence of the band speotrum 
HoCallum and Wills infer that either the helium 
molecules formed m the disoharge have a life of the 
order of 1/000 sec or, more probably, they ore 
formed aftw mterruption of the disoharge by the 
collision of a metastable atom with a neutral atom 
That the latter inference is oorreot is shown by 
the recent work of Amot and H*Ew^*, who have 
investigated the formation of helium molecules by 
the balanced space charm method, and have shown 
that the helium moleoiue is formed m the ionised 
state by the attachment of a metastable atom m the 
1«28, *S state of 19 77 volts energy to a normal atom 
This paper was published after McOallum and Wills’s 
letter was oommunioated 

F L Abnot 

Umversity, 

St Andrews 
Aug 18 

> MoCMlom 8 P and WUh IL 8 Natvu 141 (1988> 

•Arnot F L aSdHBwM X B Pm Bey Soe k Ul. 648 (19SS) 
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Fundamental Physical Structure 
Thb suggestion by Dr Drysdale. m Natcbk of 
Aug^t IS, that by resorting to the experiments and 
equations of Ampere relntmg to the foroea between 
ourrent-oarrying conductors, magnetism may be 
elimmatod from fundamental physioal concepts, 
reminds me that in the course of conversation with 
the late Sir Horace Lamb some years ago, he remarked 
that it would greatly simplify mathematical treat 
ment if we could dispense with the duality of elec 
tnoity and magnetism and concentrate on one of 
them, as Ampdre appeared to have dono The hint 
was the more impressive because Sir Horace, m his 
‘Hydrodynamics”, had set forth the vortex theory 
so oonvmomgly 

What Dr Drysdale now does is to substitute the 
force oorrespondmg to the product of charge euid 
velocity of a proton or electron, for Amphre s current* 
element force, thus eluninatmg the magnetic link It 
is difficult to dissociate permeability from what Dr 
Drysdale designates ‘magnetic considerations”, but 
presumably it would te^ its place as a general 
variable m the concept 

80 St Mary’s Mansions, Atflicyaud 

London, W 2 

A Bmocular Illusion 

I WAS much interested in Sir Richard Paget s letter 
m Natcrh of July 9, as I have observed the converse 
effect, in which a ‘suspended image may be seen 
behxnd the pattern viewed 
The effect may be obtamed by drawing a simple 
pattern (for example, of crosses, as m the enclosed 
sketch) enlarged so as to give a suitable interval 
between the elements this is rather less than the 
distance between the eyes (in my case, two inches 
for an eye interval of two and a half inches) The 

X X X X 


X X X X 


X X X X 


X X X X 

pattern is held at a suitable distance — about twelve 
mohes— and the eyes relaxed having persuaded the 
blurred images to ooinoide so that one element is 
superposed on its neighbour’s image, the eyes are 
foous^ vnthout losing this superp^tton, that is, 
without turning them mwards to their original 
position The uluaion of a magmded image bwmd 
the objeot is assisted if the eyes are permitted to move 
over the pattern or blinked, or if the pattern is 
moved slowly towards and away from the observer 
A oheartioard held diagonally is a suitable pattern, 
but the iUusion is much more sinking with an obieot 
such as wire netting, and I have found a wmoow 


pane of frosted glass with a pattern of stellate clear 
patches (at the appropriate mterval) very effective 
mdeed the moat favourable conditions, however, 
require a little practice and patience 

“The optics of this phenomenon are of course 
sunilar to those of bir Rioliard s version The eyes 
are fooused for an object at a certain distance, but 
the angle subtended by their respective lines of sight 
IS appropriate to an object at a greater distance 
Officers Mess. J D Morton 

Experimental Station, 

Porton, Wilts 
Aug I 


Antarctica and Glacial Ages 
As geologist to the British Graham Land Expo 
dition, I should like to direct attention to certam mis 
statements which appear m Prof E W MaoBride s 
recent article’ concern mg the geological discoveries 
which our expedition made m the Antarctic 

Prof MaoBndo states The part [of Antarctica] 
so far prmoipally studied is that directly south of 
South America, m which lies the mlet known as the 
Rosa Sea ’ A glance at the map will show that the 
Rosa Sea is some 100°~120'’ of longitude west of South 
America Our expedition was working in what is 
commonly referred to os the West Antarctic, which 
18 south of South America but very many miles from 
the Ross Sea Further, Prof MaoBride states that 
wo collected from the Boardmore glacier erratic 
rocks ‘of the Oondwana age, with coal seams carrying 
characteristic fern plants He probably has m mind 
the Pormo Carboniferous plant remains which were 
collected by Captain Scott s polar party from the 
region of the Beardmore Glacier, and which were 
desenbed by Sir Albert Seward The Beardmore 
Glacier is nearly 2,000 miles from the region we 
visited The onJy plant bearing deposits wo found 
were from the eastern shore of Alexander the 
hirst Land, and are probably Middle Juraaaio but 
certamly not Pormo Carboniferous or ‘ Oondwana 
in age As a result of Prof MaoBnde s mis statements 
it IS difficult to understand what geographical relation 
lie assumes the Antarctic Penno Carboniferous 
deposits bear to the presumed oontment of 
Gondwanaland Consequently it is doubtful how 
far the arguments which he bases on their 
distribution may be regarded as relevant 

Prof MaoBnde states that Antarctica entirely 
escaped the "Oondwana ice ago’ , but since no rooks 
of Permo Carboniferous or Oondwana age have 
yet been found in West Antarctica (which, it should 
be remembered, is markedly dissimilar from the region 
round the Ross Sea both as regards the geological 
formations that occur and their tectonic stnioture), 
no certam conclusions can be drawn as to the climate 
of this part of the oontment m ‘ Oondwana tunes 
In recent years many Imes of evidence have 
accumulated to suggest that durmg past geological 
ages various parts of the earth s crust drifted relative 
to one another and to the axis of the earth The wide- 
roread distnbution of a oharaoteristio Permo 
Carboniferous flora throughout many lands, which 
are now widely separated, is of particular significance. 
There is also evidence to show, as Prof MaoBnde 
pomta out, that drifting may still be going on at 
the present day, at all events m oertam ports of the 
world It is hard to escape the oomflusion that 
continental drift is one important oontnbutory cause 
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of the Permo Carboniforoua and other pre Pleistocene 
glacial epochs, but to claim, as Prof MacBnde does, 
that dnft into high latitudes affords a complete 
explanation of all glacial phenomena previous to the 
Pleistocene is surely to propose a too facile solution 
for a highly complicated group of problems which 
further information can alone clarify 

TrmityHall. W L S hCKMiNO 

Cambridge 
July 28 

WTURl! 14S e- 99 (July 1(1 19 IS) 

In answi r to the criticisms of the Bov W L S 
Fleming I havt fianJdv to admit two foolish mistakes 
in nomonolaturo For Boas St a read Weddell Sea,’ 
and the height of land from whith the Beardmoro 
(jtlacier takia its origin is of course a few projectmg 
peaks which arc not Erebus and ftiror 

The mistakes m nomenclature leave my argument 
quite unaffected mdoed smee then I have measured 
on The Times map the actual breadth of the ice shelf 
If, 08 Dr Stephenson assures me, the Beardmoro 
Glacier is 200 miles long, the breadth of ico shelf to 
be added is 1 200 miles This gives 1 400 miles as 
the length of the ice flow and nothing m the Ploisto 
cene ice flows approached this 

With regard to the fossils from the rocks beneath 
the ice sheet, I thought that all knowlctlgo of these 
was gathered from the erratics which Scott brought 
back I am delighted to loam that Jurassic strata 
are exposed in one place and that those show no 
signs of glaciation It is of course conceivable that, 
while one part of Qondwanaland escaped Gondwana 
glaciation, anothtr part did not do so — ^but this is 
not a likely supposition 

My conception of the Gondwana ice ago is as 
follows In Permo Carboniferous times there was one 
huge southern continent, lying m tempiorato regions 
to the north and east of the South Pole In this 
oontment there was a characteristic flora which enables 
portions of It to be recognized wherever they are 
In Permo Carboniferous times it drifted southward 
over the pole At that time Australia and Antarctica 
lay at its northern edge As the drift continued, 
both Australia and Antarctica broke off and remained 
in the temperate zone The rest of the oontment 
as it reached the pole underwent severe glaciation, 
after which in Cretaceous times it broke mto three 
great fragments, namely, South America, South 
Africa, the Doccan of India, m all of which traces 
of this loe age can be seen Sir Tliomas Holland 
has said that these traces can be detected m portions 
of the north of India, so far did the drift go on 
At a later period the same dnft affected Antarctica 
and led, as I said, to its present condition 

Mr Fleming, while agreeing generally with the 
theory of contmental d^t, says that it is a rash 
thing to make it account for all the ice ages It 
certainly does not account for the Pleistocene ice age, 
as I said But besides the Pleistocene there are only 
two well authenticated ice ages m the history of the 
earth, the Pre Cambnan and the Gondwana So far 
os 1 can find out, there are no traces of the Pre 
Oambrian loe age m the southern hemisphere Beds 
supposed to belong to this ice age in Ind^a have been 
reoently shown to be relics of the Gondwana ice-age 
West Bank, ® W MaoBbidb 

Alton, 

Hants 
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Isotopic Constitution of Potassium m Normal and 
Tumour Tissue 

With the idea that the isotopic constitution of 
potassium oontamed in tumour tissue might be some 
what different from that present in normal tissue 
comparative mvestigations in this field have been 
undertaken The abundance ratio jJK/tiK, and 
thereby, practically, the concentration of the heavy 
isotope liK, was estimated in potassium present m 
the ashes of various kinds of normal and tumour 
tissue, the measurements being carried out by means 
of a mass spectrograph previously described in 
detail* • 

A selection of the results so far obtamod is illus 
trated m the accomponymg figure, showmg the pier 
centage of tiK m pxitassium contained in Jensen rat 
sarcoma and m some normal rat tissues of mesodermal 
andmesochymal origin, moludmg red blood corpuscles 
It will be seen that the content of tiK in 
piotassium present m rod blood corpuscles as 

•ef n KCl U.R ) 



CONCICNTBATION OF IN POTASSIUM CONTAINKD 

IN Tbnsrn bat rabcoma and some normal rat 

TJSStfFR 

well 08 m spleen, lymph glands and heart muscle, 
was the same as, or very close to, that m rameral 
piotossnim contained m ordmary piotassium chloride 
(A B ) In contrast the tiK content in piotassium 
present m bone, including marrow, showed an increase 
by about 1 7 per cent This deviation was probably 
due to the marrow alone and confirmed similar 
results previously obtamed with marrow from other 
animal species' The UK content in piotassnun from 
skeletal muscle showed a doubtful decrease of about 
0 4 pier cent Ashes for these determmations were 
prepiared from mixed tissues taken from an equal 
number of males and females The average animal 
weight, correspxindmg to each tissue, was between 
210 gm and 220 gm 

In compianson with the above results it was found 
that the relative content m Jensen rat sarcoma 
was distmctly low Two samples of ash ftom tumours 
obtamed W subcutaneous moculation are here con 
Bidered The tumours constituting sample (1) had 
an average weight of about 16 gm and were taken, 
18 days after moculation, from animals having an 
average weight similar to those considered above , 
the tumours constituting sample (2) hod an average 
weight of about 14 gm and were taken, 14 days 
after moculation, from animals having a much lower 
averoM weight The potassium m sample (1) con- 
tamed about 1 3 pier cent and that in sample (2) 
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about 1 0 per cent lees tiK than mmeral potassium 
Both living and necrotic parts of tumour were 
utilized m the preparation of these samples, but two 
other samples prepared from only living parts showed 
approximately the same percentage 

Similar slight deviations were obtained in potassium 
from mouse sarcoma 37 8 and from some forms of 
human cancer tissue , so far no eorrespondmg normal 
tissue has been taken for comparison, except human 
bone marrow, which gave results simitar to rat bone 
marrow 

Detailed accounts of our investigations will appear 
elsewhere 

A Lasnitzki 

Cancer Research Department, 

University, Manchester 

A K Bbbwbr 

Bureau of Chemistry and Soils 
U S Department of Agriculture, 

Washington, D C 
Aug 8 

Brew r A K J Anur Chm Soc U les (ISSO) 

Brewer A K 7 Amer Clum Soe 66 869 (1937) 


Active Group of Papam 

Fbom their work on the active group of papam 
Bersin* and Purr* concluded that the SH group was 
essential for the hydrolysis of gelatin by the enzyme 
the activity disappearmg with the oxidation of the 
SH to the SS form 

Wo have already shown that the papaya latex is 
rich m SH compounds (about 2 per cent) and that 
about a tenth of it is glutathione’ This observation 
led us to the examination of the activation of papain 

An aqueous extract of the fresh latex, previously 
extracted with etlier, was treated with hydrogen 
peroxide to oxidize all the SH to the bS os shown 
by the nitroprusside test, and then precipitated with 
alcohol, washed with absolute alcohol and dried in 
vacuum This preparation, while bemg completely 
inactive towards peptone, retamed its oapewiity to 
hydrolyse gelatm Its gelatinaae activity was com 
parable to that of the preparation activated by 
hydrogen cyanide or glutathione Its optimum pH 
was m the neighbourhood of 3 far below the value 
(4 8-6 0) reported m the literature for piapsm The 
reaction mixture before and after moubation did not 
answer the nitropnisside test The results obtamed are 
tabulated below 


The sctlvity le meMurod by the moreue In formol titration of 2 c 
of the reaction mixture agalnet 0 1 IV caiutl< ' 

1 8S preparation In citrate buller 

2 in acetate bulTer 

3 + hydrogen cyanide 

4 + glutathione 


Maleic acid, which has recently been shown to 
inhibit the activity of enzymes the activity of which 
depends on the presence of the SH group*, is with 
out effect on the gelatinaae activity of the preparation 
lodoaoetio aoid inhibits the activity irreversibly 
Thee© results mdioate that for the gelatinaae 
aotmty of papam the SH group is not necessary ; 
other groups which react irreversibly with lodoaoetio 
acid appear to be essential At the same tune, it is 
evldmt that the SH group is essential for 'peptonase’ 
activity, 


We have also got evidence that the papam hydro 
lysis of the protein takes place in two definite stages, 
first to peptone and then to simpler ammo acids , the 
activation mechanism being sjiecifio for the two stages 
C V Gan APATHY 
B N Sastri 

Department of Biochemistrv 
Indian Institute of Scionot 
Bangalore 
July 29 

Derain Uoppt Seyl ^ tgt 1 7 (1931) 

• 1 irr Butehem 7 29 5 (19Jj) 

• Oauspstliy snd 8»»trl Curr Sei 6 330 (1938) 

• Hurgan and Fnedmaun B uihm 7 82 802 (1038) 


Excretion from Leguminous Root Nodules 

J N previous oommunioaiions‘ ’ ’ I have reported iny 
inability to detect appreciable excretion of nitrogonoim 
substances from root nodulos of leguminous plants 
and thus to confirm the results obtaineii by Virtanen 
During the past summer further trials have been 
carried out with soya bian (4 varieties) pea (5 
varieties) and hroa<l bean Three rooting media have 
been employed namely (o) a coarse quart/ sand 
composed of particli s of diameter most ly m the 
region of 0 6 mm (6) a fine quart/ sand of particles 
diameter 0 10 3 mm and (c) a \trv fine quarrv 
sand of particles 0 1 mm and loss (6) appears to 
be very similar to the sand used by Virtanen Open 
and closed tontamors have been used while thi tests 
for excretion consisted of analysis of rooting medium 
and of barley plants grown m association with the 
legumes 

Satisfactory growth and fixation were shown by 
the legumes, but m no mstunce was evidence of 
cxiretion obtamed The pea varieties mcluded 
Torstai and Concordia inooidatod with bacillus stram 
HX, combinations which m Virtanen s experiments 
gave vigorous excretion I have rojieated V irtanen s 
aiTungemonts and conditions so far as is practicable 
and yet have obtained very different results It is 
clear that apart from the possible influence of factors 
such as identity of legume bacterial strain and 
adsorptive capacity of rooting modiiun some other 
factor has a controllmg effect on excretion Wilson 
and his oollaborators* *, recently reached a similar 
conclusion from their Wisconsin experiments and 
advanced evidence that excretion depends on the 
maintenance of a certain relation between rate of 
photosynthesis and of fixation, and for this reason 
IS liable to bo affected by light intensity and tem 
perature These faotofs wore not subject to close 
control m my experiments The soya beans were 
grown m a lean to greenhouse piartly shaded by trees, 
with a day temperature of 66-76° F The other 
legumes were placed outside on cby days m a position 
where they received a maximum of six hours sim 
shine daily No difference m excretion has emerged 
m these experiments between soya bean and the 
so called cool weather legumes, negative results 
having been obtamed in all cases 

O Bond 

Department of Botamj 
University, 

Glasgow Aug 26 
> Bond NATO** U9 676 (1987) 

• Bond NATO** 160 6S3 (1637) 

•Bond An* AX (N 8) *(1938) 

• WlUon and Barton 7 Agffc Sn *6 807 (19M) 

• WlUon and Wyi* Ptoe Sml Sn Soe 289 (1687) 
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The Mexican Loggerhead Turtle in Europe 
Thb Mexican loggerhead turtle, Colpoohelyt kempt 
Oarman, is distinguished from Caretta careUa (Linn4) 
by its colour, m possessing four enlarged infra 
marginals instead of three on each side, and its 
smaller size A native of the Gulf of Mexico and 
adjacent waters, it is so lucalizod that few if any 
European museums piosseas specimens Hence its 
appearance off the west coast of Ireland is of unusual 
interest 

Two specimens so obtained m 1928 and 1934 
are now m the National Museum at Dublm and 
are No 92 — 1928 and No 108 — 1934 respectively 
The straight carapace length of the former is 266 mm , 
of the latter 246 mm These will be dealt with more 
fully by me in the Irish Naturalists Journal 

The prtsence of Colpochelps kempt in these waters 
suggests that the common Caretta caretta which 
appears off Ireland is also derived from American 
waters, and not from the neighbouruig south 
European seas This opmion is further supported 
by a Caretta caretta in the Whitby Museum with the 
label Washed aboard ss Ethdjreda North Atlantic 
1926 

It IS thus very probable that the presence of Caretta 
caretta (Lmn6) in European waters is mainly if not 
entirely duo to currents, for no definite breeding 
grounds exist on the European coast os on the 
American side of the Atlantic 


The possibilities of sea turtles as current indicators 
would thus appear to be considerable, and it is to be 
hoped that their importance m this respect will 
receive due recognition 

PEP DEBAKIVaOALA 

Lmuean Society, 

London, W 1 

Aug 24 

Visual Image Produced by a Photoflash Bulb 
A LUMINOUS visual image, very closely resembling 
some ‘ball lightnmg* observed at high altitudes, may 
be produced by the firing, without warning, of a 
photoflash bulb just beyond the limit of an observer s 
normal field of vision 

The optical illusion produced will be described by 
the observer as a greenish or reddish ball that 
wandered into his held of vision from the side, became 
smaller and changed colour near its centre ( right m 
front ) and finally faded and vanished No two 
persons will give identical reports 

From the foregoing, it is suggested that oertain 
(not all) reports of ball lightning’ are actually 
descriptions of an optical illusion (probably a sort of 
after image) produced by a brilliant lightning fiash 
somewhere just outside the observer’s visual field 
Ronald L Ivrs 

1129 13th Street 
Boulder, Colorado 


Points from Foregoing Letters 


COMUENTiMO on Dr Neyman’s remarks in a recent 
review of Pearson s Grammar of Science , Dr 
Harold Jeffreys states that the law of errors is a 
description of a distribution of chance, not of observa 
tional facts It does not hold for all possible errors, 
even if the conditions postulated m the proof are 
satisfied Ha also pomts out that the prmoiple of 
‘mverso probability’ was stated long before any 
‘frequency definition 

An appreciable retardation in the growth of the 
roots of broad bean seedlings, after exposure m a 
cyclotron chamber to radiations from a betyUium 
target bombarded with a deuteron current of 10 
microamperes, is reported by Prof M Nakaidzumi 
and K Murati 

An enlarged reproduction of the Imes 2317 and 
2321 A m the are spectrum of silver, obtained under 
special arcing conditions, and showing sphtting due 
to the electnc field (Stark effect) is submitted by 
Dr J Huruiti and Prof T Hon Their mveetigation 
throws light on the distribution of the potential drop 
and field mtensity withm the arc 

By applying a new limitation, arising from 
quantum relativity relations, to an electron moving 
orbitally m an electrostatic field. Dr H T Flmt 
obtains a condition of stability which mdioatee that 
m atoms with atomic numbers larger than 96 the 
K level cannot exist 

R F Barrow reports the observation and vibra- 
tional analysis of the ultra violet bond system of 
SiTe oorreei>onding to the SiSe, SiS and SiO systems 
already deeonbed by him and Dr W Jevona 

A bmooulor illusion m which a regular pattern, by 
suitable adjusting, appecus enlarged and suspended 


behmd the actual pattern, is deeonbed by J D 
Morton 

The Rev W L S Flemmg corrects certain points 
to which Prof MacBride referred m his article on 
“Antarctica and Glacial Ages ' concerning the British 
Graham Land Expedition s geological discoveries 
No rooks of Gondwana ’ age have yet been 
found m West Antarctica and there is no evidence 
as to what climate this part of the world experienced 
durmg the ‘ Gondwana ice age Existing evidence 
does not justify the oonolusion that continental drift 
affords a complete explanation of all pre Pleistocene 
glacial phenomena Prof E W MacBride admits 
two errors m nomenclature, but claims that by 
substitutmg “Weddell Sea” for ‘ Ross Sea ’, the 
argument is unaffected 

The isotopic constitution of potassium contained in 
tumour tissue and normal tissue, mainly from the rat, 
has been studied by Dr A Lasnitski and Dr A K 
Brewer Distmot, although slight, deviations from 
the norm were obtamed With the potassium present 
m tumour tissue and bone marrow The percentage 
of tiK was decreased m the former case, moreased 
in the latter 

C V Ganapatby and B N Sastri state that if 
the sulphydrd mup SH of the enzyme papain is 
oxidized by hydrogen peroxide, the enzyme loses its 
power to act upon p^tone, but retains its hydrolysing 
power on gelatme, indicating that for gelatmase 
activity the SH group is not neoessaiy 

Further experiments with sand cultures of soya 
bean, pea and brood bean carried out by Dr G Bond 
fad to oonflrm appreciable excretion of nitrogenous 
subetanoee from u«8e root nodules 
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Standards of Living in Africa 

iHE problem of rammff the standard of livinx in 
native Africa with special reference to the contnbu 
tion to Its solution which mav be made by the 
anthropologist has been the subject of considerati >n 
by Dr Margaret Read m the light of recent experience 
among the Ngoni of Nyasaland (International Insti 
tute of African Languages and CHiltures Mem 16 
1938 Oxford University Press Pp 66 Pnco Is ) 
Apart from the difficulty of a quantitatn o evaluation 
of the present standard of living m a community 
existing partly on a subsistence economy partly on a 
money economy the problem f raising the standard 
( alls for a deeper analysis probing to the values 
which govern present consumption and the incentives 
which determme present production — in other words 
study of institutions Studv of Ngoni instituti >ns 
shows that in the past economic activities were 
depiendont upon and orgeuiized through the social 
system of the pojjile In the changes duo to cultural 
contact it IS the oconomu life which has been alter* d 
most radically The native authorities though do 
prived of most of thoir traditional means of wealth 
are expected to promote schemes of native welfare 
more or less on European lines The fundamental 
difficulty 18 that economic progress cannot be dis 
sooiated from political and social development if 
either are to be mamtamed In a bnef survey <f 
cattle keeping agriculture and the paramount chief s 
market it is shown that there is no automatic 
reaction to environment nor is there any automatic 
or uniform reaction to culture change introduced by 
Europeans The Ngoni have resists the suggestion 
of a commercial attitude towards cattle Their 
rganization of agriculture and distribution of its 
proceeds have collapsed owing chiefly to forces out 
side their control , but in the peuramount chief s 
market he has created deliberately a new form of 
activity which though based on an old traditional 
relationship, meets some of the new needs of the 
people The variation in the reactions of the people 
to efforts to improve their welfare suggests the useful 
ness of careful prelimmary mcpiiry bMore mtroduoing 
innovations such as farm schools emd oo operative 
societies Economic progress must be m line with 
political development if either are to achieve stability 
and permonenoo 

Manunag of 9oft Fruits 

Two mterestmg mvestigations on the manuring of 
soft fhiits have recently ^en recorded (J Pom and 
Uort So% , 16 , 1938) The first, by T Wallace, 
onoems black currants, and the second, by T 
Wallace and V Q Vatdya, refers to strawberries 
The black currants, variety Baldwin, were given a 
series of manunal treatments oonaiating qf farmyard 
manure, no manure, complete artificials, and com 
plete artificials less nitrogen, phosphorus wid 
jiotaseium respectively The ordOT of crop yields was 
the same as that for vigour, namely, farmyard 
manure, complete artificuds, omit nitrogen, omit 
^wsphorus, onut potassium Severe attacks of 
Ptnidopmaa JStftw occurred each year Mtash 
defioMnoy appears to have decreased susceptibility to 
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this fungus whilst defacioncies of nitrogen and 
potassium tended to increase it The <itrawbemes, 
variety Royal Sovereign wore given three dung 
treatments complete organic manures containing 
shod*ly and dricxi blood respectively as sources of 
nitrogen dried blood without potash complete 
artificials and no manure Dung produced greatest 
vigour though the results from shoddy and complete 
artificials were similar Dried blood manure with 
and without potash gave relatively pxir vigour and 
the yields from these pi its were low Evidently 
dried blood is a poor source of mtrogon for straw 
hemes The largest yields occurred on the dung 
plots Manuring did not affect the ripening seas in 
the proportions of marketable fniit in the crop or 
tho incidonoe of pests and <liaeasos 

Seasonal Transmission of Cassava Mosaic 

A SHUBT paper by Dr H H Stc rey anil R 1< W 
Nichols (Eaxt ijnean Agr% J 3 Ni 6 446-449 
May 1938) dosenbes a held exjierunont upon th 
transmission of cassava mosaic a virus disease 
Infection experiments were repeated at contmuous 
monthly mtorvals f ir two years and it is thereby 
established that virus transmission is greatest from 
February to May and least from August to October 
in Fast Africa This would doubtless have some 
relation with the insect population of the area , but 
the practical result emerges that planting of cassava 
m Juno 18 most beneficial smoe the main period of 
growth 18 made when virus transmission is at a 
ramimiim 

Separation of Mixtures of Gases and Isotopes 

A NEW method for the separation of mixtures of 
gases which can be appliwl t > tho separation of mix 
tures of gaseous isotopes is described by K Clusius 
andO Diokel (iVaturuoM 26 646 1938) A vertical 

hot surfaoe (an electrically heated wire was used) is 
placed opposite a cold surface Tho gas mixture is 
between tho two The various processes of thermal 
diffusion and convection result in a concentration of 
the heavier component of the mixture at the bottom 
of the apparatus and of the lighter one at the top 
Usmg an apparatus 66 cm long and a temperature 
difference between the surfaces of 300° a mixture 
containing 26 per cent brommt etnd 76 per cent 
helium was completely separated With an apparatus 
1 metre long suid a temperature difference of 600° pure 
ceurbon dioxide was obtauied from a mixture of iOror 
cent carbon dioxide and 60 per cent hydrogen With 
normal neon m an apparatus 2 6 metres long and a 
temperature differenw* of 600°, the proportion of 
isotopes in tho gas drawn off at the bottom of the 
apparatus was ••Ne 68 4 per cent, “No 0 6 per cent, 
••Ne 31 0 per cent whereas normal neon contains 
•*Ne 90 0 per cent “Ne 0 3 per cent “No 9 7 per 
cent When normal hydrogen chloride contaming 
23 per cent H"C1 and 77 per cent H’‘Cl was used, 
the oonoentration of H“C1 m tho gas obtained at the 
base of the apparatus was moreased to 40 per cent 
The atomic weight of the ohlonne m this mixture is 
36 66. 0 10 units greater than the international 
value of 36 467 
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Protection of Telephone Circuits 

To tho ^trowger Journal of July pubhshid b> the 
Automatic Telcphono and lectric Co Ltd of 
Liverpool, Mr 1 li D Terrom conuniiiiKateia an 
mstnictive pajier on the piotiction of tekphone 
circuits from inductivi intuftrtnee He hrst reftrs 
to the excessive voltages which occur on telephone 
lines due to faults on pow< i transmission lines Thtse 
induced voltages are sometimes of aulhcient magnitude 
to be a danger to toll phoni omplojocs and t > cause 
great damage to tekphont apparatus This type of 
problem occurs on railway systems where pnvatelv 
owned telephone lines run parallel to tho track ilos* 
to the mam high tension distribution network Ihe 
telephone lines are used for telephony, signalling and 
the remote control of sub stations from a mam control 
station The danger can be obviated bj moans of a 
large inductive cod, called a drainage cod, connected 
between the two wires of a telephone line with its 
mid point in contact with the earth A further source 
of disturbance arises from tho fluctuations of the 
earth potentials near a power station, when an earth 
fault occurs The fault acta as a source of power 
and the station earth acts as a sink so that currents 
flow through the earth Tho potential of the earth 
m the vicinity of the power station may be so high 
as 3,000 volts abovi the < arth potential at some 
distance away When British P O lines are hired 
to operate between 132 kv gnd sub stations and a 
central mdicating station trouble is obviated bv 
terminating all the P 0 circuits m special isolating 
transformers Cable circuits are much more immune 
from lightnuig induction trouble than overhead 
lines In desert areas open wire Imes are known 
to experience high voltages as the result of sttnd 
storms Tho voltages appearing in the telephone 
loop are probably due to the chargmg up of the 
two conductors by the highly charged particles 
of sand The use of neon arresters to discharge 
these potentials to earth give rise to acoustic 
shock in the telephone receiver This is due to tho 
repeated discharges of the linos to earth through 
the neon tubes, which do not necessarily flash 
simultaneously This is remedied bt using the new 
atmite protectors 

Atomic Weight of Carbon 

L Moles and A Esoribano have recently re 
determined the atomic weight of carbon {Comptet 
rendus, 207, 66 , 1938) The method involved tho 
determination of the limiting densities of carbon 
dioxide and oxygen, this being carried out by ad 
sorbmg known volumes of the gases on charcoal at 
the temperature of liquid air, the charcoal being 
weighed before and after the adsorption The 
determmations were made at 760 mm and 380 nun 
pressure, and the limiting density was obtained by 
extrapolating to zero pressure assunung the variation 
to be linear The values obtained for the limiting 
densities were oxygen 1 427644 gm per litre , 
carbon dioxide, 1 063340 gm per litre This gives 
44 0074 for the molecular weight of carbon dioxide, 
and 12 0074 for the atomic weight of carbon This 
is almost identical with the value obtained by Moles 
and Salazar m 1034 from the ratio CO 0„ but 
differs slightly from the value (12 010) accept^ by 
the Committee on Atomic Weights of the Inter 
national Union of Chemistry the eighth report 
of which IS just published (J Chem Soo , 1101 , 
1038) 


New Transformation Product m the Trans-Uranium Senes 

Pbkvious work has shown that the irradiation of 
uranium with neutrons gives rise to three transforma 
tion senes the first two of which have been followed 
as far as eka platinum (atomic number 96) and eka 
osmium (atomic iiumlier 94) respectively whilst the 
naturo of their emittoil ratliation makes it possible 
to assume that eka gold (atomic number 97) and eka 
indium (atomit number 95) respectively are further 
produced In the thinl senes a p radiating uranium 
of luilf lifi 23 min only has bwn dftcetod, which 
possibly gives list to eka rh( mum Tho three senes 
maj be summarized as follows (1)*'I t-n-»(**U-|-n) 

P P P 
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P P 
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formation pnxlucts m the first two scries are isomeric 
nuclei, those m the second senes being always of 
longer half life than m the first This led Hahn 
Meitner and Strassmann {Nalurunsa , 26 475 1938) 
to look for an activity of eka indium in the seooncl 
series of long half life, since the eka indium of the 
hist serioH has a half life of 66 hr By irradiating 
10-20 gm of uranium for some months with neutrons 
within paraffin, and examining the products, the 
existence of a new transformation prtxluct with a 
half life of about 60 days was mdicatod The genetic 
position of this product is still uncertain, but it 
would appear to be the eka indium of the second 
senes that was sought 

Evolution of Echpsmg Binaries 

Db ZdfnAk Kofal has recently published a paper 
{Mon Not Boy A»fro Aoc 98 8 , June 1938) m 
which he examinee the hssion theory of tho origin 
of bmaries and also the question of on evolutionary 
progression or of a statical mterpretation as sug 
gested by their physical properties It is well known 
that the ratio r,/r, where r, and r, denote the radii 
of the primary and secondary, reepectively, decreases 
with an mcroose in the separation of the components 
Thus in the closest systems the primary is much 
laiger than the secondary, tho reverse bemg true in 
the widest systems, and the present separation is a 
rough criterion of tho stage of evolution, provided 
the components were originally m contact A diffi 
oulty arises here The total angular momentum of 
the system resides chiefly m the orbital momentum 
and as separation c€m be effected only by mtemal 
action, such as tidal fnotion, there is little scope for 
such takmg place at the expense of the rotational 
momenta of the constituent stars It appears that 
the eclipsing systems must have larger stores of 
angular momenta m the rotation of their com 
ponents than can be obtained on the assumption 
that they rotate as rigid bodies with constant 
Keplenan angular velocities It is suggested that 
the mtenor may rotate more rapidly than the aur 
face layers If this took place, so that rotational and 
orbital momenta are comparable, observational foots 
am not essentially incompatible with the fission theory 
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Sixteenth International Physiological Congress 


F our suooessive mtematiooal congrossee, on 
cytology, physiology, veterinary science and 
history, respectively, have been held in Zurich this 
year. Each physiologist who had given his address, 
found in his room a packet containing a badge with 
his name on it, a list of members with local and home 
addresses, a small book dealing with the life and 
work of Albrocht von Haller, a copy of a special 
number of the Schwetzer Mediziniach^ Wochenzrhnft, 
a book of abstracts of communications (if this hod 
not lieen sent in oilvanoe), a history of the congresses, 
and travel folders about Switzerland and Zurich 
The Congress met without any formalities m tho 
hall of the University on the evenmg of August 14 
Tho president. Prof W. R Hess, opened the congress 
next morning in tho ‘Auditorium Maximum’ of tho 
Tochnische Hochschule After welcoming the 
members of the Congress, ho thanked Dr K J 
Franklm and the Physiological Society of Great 
Britain and Ireland for making it possible to dis- 
tribute tho “Short History of tho Intomational Con- 
gresses of Physiologists” to all thoso prcsimt, and 
said that ho thought that this would be of great value 
in fixing tho tnulition of these congresses (of Nature, 
.July 30, p 222) This year mark^ tho truly physio- 
logical hemioentenary of tho first Congress, which was 
conceived in 1888 and met a year later, and the 
president expressed tho gratitude of those present to 
the founders. Five surv ivors of tho first congress were 
present, and tulegrams of greotmgs and gratitude 
wore approved by tho meeting and dispatched forth- 
with to others who could not coma The meetmg 
stood m silence to express its sorrow for tho loss of 
those physiologists who had died in recent years, with 
particular mention of Pavlov, Johansson, Frodeneq, 
Haldane, Cremer, Maclood and Abel The president 
hoped that the present Congress would be worthy of 
the high ideals of its early predecessors 
The rector of the University of Zurich, Prof E 
Howald, welcomed the Congress m German on behalf 
of all the seven Swiss universities, and added that 
he was happy to be able to say that, in this particular 
matter, the universities were unanimous. The 
Oorgress was also welcomed in two other official 
Swiss languages — French and Italian 

Prof, L. Lapioque spoke in honour of the jubilee 
as a member of the fi^ Congress. He was glad to 
1.66 so many young people carrying on the work of 
physiology, and happy to think that once this work 
liad been published and distnbutod to tho libraries 
Ilf the world it would live, although more conoreto 
things might be destroyed. Smee the last congress, 
the TOlitio^ situation had become less stable, and 
the Congress was fortunate m meeting m a country 
that was famous for its international atmosphere. 

Sir Henry Dale spoke on behalf of all ip English, 
which experience taught him to be one of the 
unofficial languages of Switzerland. He thanked the 
president, ai^ those others who had spoken m 
welcome. He thanked Prof. E. Rothlin, and those 
others who had organized tho Congress. They had 
dime much to re-establish the early traditions of 
frien^y informality described by Dr. Franklm. 
Phyaiologioal oonmesses should not be associated 
with formal offloiu reosptions, and members should 


represent nothing but devotion to physiology and 
friendship for other physiologists Switzerland had 
been proposed as a place for the first Congress 
because it was central, hospitable and attractive. 
Tho sixteenth Congress was glad to lie able to meet 
in Switzerland not only for these reasons, but also 
because of the great scientific achievements of Swiss 
physiologists 

Tho scientific meetings starttMl on Monday after- 
noon, and oontmued each morning and aftomiHin 
until Friday, with a break on Wednosilaj afternoon, 
which was devoted to an expedition on the Zunchsee 
to Rapperswil Mootings were hold simultaneously 
m five largo lecture rooms m the Technische Hoch- 
schulo, which 18 extraordinarily well adapted for the 
lioldmg of congresses Tho afternoons were mostly 
devoted to arranged discussions on chosen subjects— 
an innovotion which was generally considered a great 
success Each discussion was opened by two chosen 
spoakors, and an abstrac-t of their coiitnbutious was 
circulated some weeks m advance They were fol- 
lowed by other speakers, most of whose contributions 
wore also abstracted in a second volume circulated 
just before tho Congress At mtervals the discussion 
became general, and arrangements were made by 
which it was possible for tho chairman tif invito 
particularly obstinate disputants to withdraw to 
another room so that the mooting might continue 
There wore also m the original programme about 330 
individual communications, sununarios of most of 
which were contained in tho second volume of 
abstracts Those were groiipoil according to subject, 
and tho discussions which arose were sometimes as 
interesting as the arranged discussions, and were 
continued in neighbouring cafds or m tho Studentm- 
where meals wore provided for the memliers of 
tho Congress 

Thoro were about fifty demonstrations, half of 
which wore ponnanontly on view, and the other half 
were each shown twice Tho programme also oon- 
tamed twenty-seven films, some of them coloured, 
which were each to be shown twice lietween 5 and 
6.16 p m. on different days 

It IS difficult to give an account of tho scientific 
results annoimced at such a congress. The book of 
abstracts gives an interesting cross-section of the 
physiological thought of the day, but it takes some 
tune to read it all, and there are probably few who 
could criticize it all. Papers which sound very good 
m abstract often sound loss good when they have 
been criticized m the meetings. No one person could 
attend more than about a fifth of the moetmgs, and 
It IS difficiilt even to be certain which papers hove 
actually been delivered. The following papers, how- 
ever, ckserve special mention for various reasons. 

Prof. W. R. Hess demonstrated ingenious and 
mterestmg methods for stimulating or destroying 
suboortioal areas of the brain and observing the 
results. H. Theorell advanced a formula for the 
prosthetic group in cytochrome o. V. Menkm de- 
scribed the isolation ffom inflammatory exudates of 
a orystallme polypeptide ‘leukotaxine’, which in- 
creases permeability and attracts leucocytes, W. 
Feldberg and C. H. Kellaway presented evidence 
that the response of oells to injury la partly due to 
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the Iiboration of lyBocithia B J Williatna described 
the isolation and properties of pantothenic acid — a 
universal growth stimulant present m all cells J F 
Toennies presented evidence that sensory stimulation 
may evoke a reflex which leads to the appearance of 
antidromio inpulses in dorsal spinal roots A v 
Muralt demonstrated an apparatus which plunges 
nerve trunks mto liquid air while impulses are 
actually passing, so that various evanescent effects 
of the impulses can bo detected F Schuts demon 
strated an apparatus for studying adsorption on 
foam, which may be useful m separating substances 
of physiological importance J 8 Fruton described 
the results of the study of the action of various 
protemasos on simple peptides, which show that they 
may act specifically on the link between one particular 
pair of ammo acids A C Ivy demonstrated the 
inasculuuzation of female rat embryos by the injec 
tion of male hormone mto the mother during png 
nancy and also the reverse effect on male embryos 
Another demonstration showed the same effect as 
the result of the injection of the embryos themselves 
by laparotomy E H Vonnmg and J S L Browne 
described the results of a study of the physiology of 
progesterone by estunatmg its excretion product in 
the urine R D Wright and H W Florey described 
interesting experiments on the secretion of the colon 
L A Maynard, C M MoCay and G Sperling demon 
stratod experiments m which rats lived longer than 
normal rats and retained their youthful appearance, 
when they were fed on a diet which was deficient in 
calories, but otherwise complete 

The most jxipular discussions were on urmary 
excretion, the chemical transmission of nervous 
unpulses steroids, the adrenal cortex and the hypo 
physis It was unfortunate that the last two of these 
discussions were hold simultaneously 

The pharmacologists held a special meeting at 
which they discuss^ the scope and future of their 
science Sir Henry Dale accused thorn of not taking 
an active mtcrest in the important new remedies 
which are being mtroduced so rapidly, and of leaving 
the practical application of hormones, vitamins and 
ohemotherapeutio agents to physiologists, bioohemists 
and pathologists, who often have no medical traming 
Various speakers replied that pharmacological toaoh 
mg does m fact keep up to date, and that pharmaoo 
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logical roseareh is more likely to be fruitful if pharma 
oologists are allowed to study what mterests them, 
than if they are diverted to tba study of the practical 
applications of the work of others Pharmacology 
has been handicapped because it has been regarded 
as a handmaid of medicine Its proper scope mcludes 
not only the study of the scientific basis of thera 
peutics, but also more general problems of how drugs 
act methods of assay and standardization, the 
absorption and fate of drugs, factors determming the 
intensity of their action and their toxic effects not 
only on man but also on other forms of life such as 
insects weeds worms protozoa, and bacteria The 
pharmacologist must know something of many 
sciences, but diversity of interests has been stimu 
lating m the past and is likely to be so m the future 

On Thursday evenmg tho members of the Congress 
were divided mto groups with common mterests, and 
entertamed to dmner in various parts of Zurich 
Intorosting speeches of welcome and of gratitude 
were made and there were various other postprandial 
entertainments 

Iho final moetmg was held on Friday afternoon 
Prof A V Hill presented the report of the p» r 
manont International Committee Prof L A 
Orbeli was elected to succeed Pavlov on this com 
mittee and there was some general discussion of 
procedure Sir Henry Dale on behalf of the Physio 
logical Society, invitod the Congress to meet m 
England m 1941 and this invitation was accept! li 
Prof Housaay put forward an invitation to Buenos 
Airos m 1944 which was received with enthusiasm 

The Swiss committee is to bo warmly congratulated 
on the arrangements for this Congress, which were 
simple and worked smoothly and without delaj 
Membership was limited to genuine physiologists 
approved as such by national committees, so that 
the temporary physiologists who have attended some 
recent oongressos were excluded, but this arrange 
ment is unfortunately open to abuse since it makes 
It possible for genume physiologists to be excluded 
for political reasons About 1 100 members regis 
tored, and they were officially accompanied by 200 
other persons There were no Russians, but most 
other nations were well represented A number of 
Spaniards, moluding Prof Negrm, were able to 
oome J H Oaddum 


Twelfth International Horticultural Congress 


T he formal opening of tho Twelfth International 
Horticultural Congress took place at 11am 
on August 12 in the Plenary Hall of the Congress 
Building (Kroll Opera House), Berlin, when the 
president, Herr R Walther Darrt, Reich Minister for 
Food and Agriculturo and Reich Feasant Leader 
gave a speech of warm welcome to all members, who 
represented about fifty nations Addresses were also 
delivered by Herr Johannes Boettner, managmg 
president , Prof F Angelini, first vice president of 
the Congress , and Dr J J L van Bijn, vice president 
of the ^temational Institute for Agnoulture, Rome 
The British delegation was headed by Dr H V 
Taylor, of the Ministry of Agriculture, and moluded 
Sir Arthur Hill, Sir iSniik Stockdale, Colonel F R 


Durham, B Q Hatton (East Mailing), F J Chit 
tendon and Dr M A H Tmokor (Wisley) 

In view of the numerous and varied horticultural 
problems to be discussed durmg the week, twenty 
sections were set up embracing all branches of horti 
culture, such as growmg of fruits and vegetables, 
nurseries, nomenclature, park and garden planning, 
education, physiology, etc As it was quite impossible 
to attend all the sectional meetings, the present 
account cannot claim to be complete, and mention 
can be made only of the few sections visited In the 
Section of Education great mterest was shown in the 
mtemational exchange of young gardeners. M 
Tubart outlined the existing position and made 
proposals for the further extension of the system In 
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the general discussion that followed, Sir Arthur Hill 
gave an account of the system of exchanges in 
operation at Kew The first exchange was with Italy 
fifteen years ago and exchanges have smce been 
made with (jermany, France Belgium, Holland 
Denmark Norway Sweden United States Canada 
South Africa Australia and New Zealand 

In the Section of Nomenclature under the chair 
manship of Dosent A Thorsrud of Norway it was 
obvious that there was a real desire to arrive at practi 
cal rules for the horticulturists and there seemed to 
be very general agreement Unlike the proceedmgs at 
the International Botanical Congresses hiwever the 
voting on the nomenclature proposals is restricteil 
to the members of the Permanent Committee m 
closed session There was a very general feeling that 
some standard list of names of horticultural plants 
should be published and Miss M I Creen (Kew) 
ga\e an awoount of the work of the Special Committee 
on the tirroct Names of Economic Plants (including 
Horticultural Plants), appomtod at tlie International 
Botanical Congress Amsterdam 1936 Ihis Com 
inittee will publish a list of the correct names of 
economic plants in accordance with the International 
Rules which list will remain in force for ten years 
CMii if any of those names are in the meantime 
found to bt not m accordance with the Rules This 
will be an important factor in stabilismg plant 
n imenclature 

On Monday August 16 Colonel F R Durham 
secretary of the Royal Horticultural Society gave a 
special report on the object and purpose of exhibitions 
and trials of new varieties in regaid to the advance 
inent of horticultural breeding and showed what a 
stimulating effect exhibitions and trials u|>on plant 
brooding have on modem horticulture 


In addition to the more serious work of the Con 
gress, a very varied pmgramme of excursions and 
entertainments was arranged and, as the large 
attendances showed was much appreciated by the 
members Visits wtrt paid to various biological 
institutions such as the Reich Biological Institute 
for Agr culture and Forestry the Experiment and 
Research Institute for Horticulture and the Botanic 
Garden Dahlem Botamsts attend mg the Congress 
were very glad to have the pleasure of n newmg their 
associations with the Dahlem Herbarium and Gardens 
where they wore given a hearty welcome by the 
direct ir Prof L Diels and his staff Many motor 
coach trips were ai ranged and visits were paid to 
well known nurseries suih as that of Herr h Spfith 
at Rot 7 in ami of Herr K Forster at Bornim 

An tlor fiatuio f special interest was the exhibi 
tion entitled 600 yiars of German Gardening 
organized by the Reich Ministry of Food and Agri 
culture Ihis was held in the Prussian State Library 
and illustrated the history of German garden flowers 
fruits and vegetables and the development of the 
style of Gorman gardens from 1400 to 1900 Interest 
mg illustrations from ancient books manuscripts and 
prmts were on view also drawings engravmgs and 
oil pamtmgs The whole < xhibit was extremely well 
plaiimxl and lepaid careful study 

N ■) account < f the t ongross w nild be complete 
with )ut a word of admiration for the decorations at 
the Congress Buildings — there was a wealth of 
beautiful flowers to be seen everywhere Iho names 
of the various halls wer ind ications of the decorations 
within svuh ns the Irojiiial Hall the Rose Hall the 
Larkspur Hall and the Fniit Hall The thanks and 
congratulations of all members are due to tho 
organinrs of this verv successful congrtss 


Institution of Gas Engineers 


T he 'leventy fifth aimual meeting of the Institu 
tion of Gas Engineers was held m London on 
May 31-June 3 when Sir David Milne Watson 
received the Birmingham Medal in recognition of his 
encouragement of research bearing on the manu 
faoture and utilization of gas* In his presidential 
address Mr H C Smith of Tottenham stated that 
the gas mdustry is under statutory obligation subject 
to penalties to supply gas of declared calonflo value 
prescribed purity €ind minimum pressure, whereas 
those who sell its raw material — ooal — are encouraged 
by statute to raise the price of ooal without any 
obligation aa to its quahty He said that more than 
one million tons of useless material which might have 
been removed from the ooal at the collieries had m 
1937 been dehvered to the gas works to tho detri 
inent of both the carbonizer and the user of coke 
He suggested that legislation concerning the ooal 
industry should not stop at maohmery for raising 
prices, but should impose obligations to supply coid 
f presonbed and regular quality 
Mr E y Evans disoussmg the prooessjtig of ooal 
said that the gas industry might be at the start of 
a new and greater era The mdustry oarbonuses ooal 
primarily for the production of gas, and the by products 
* IiMtttutioii of Om Xngineen 7Sth Annual Oenoral Heettnf. 
J^on Slit Hay to Srd June 1088 Mo 177 Offldal Programme 
Mo 178 Annnal Bepoita and Aooounta of t)ia OonneU of Uw 
tpatitoto of Oaa Instaweti Pp 44 No 170 Pretldantlal Addrete 
Bt H 0 8b^ Pp S4 No 180 Oonalderatlolui npon tbe Prooetilng 
ufCoal Byi V arm Pp 40 (Inrtltutlon of r ' 


npon tbe Prooetilng 
Oai Sngtneere ) Ze 


— especially coke — are 'tubsidi/od at the expense of 
the gas For this reason together with legal restric 
tions the gas must be sold at prices which make it 
a luxury fuel Before it can take its place as a staple 
fuel gas must be freed from this burden, os is the 
cose where it is a by product of the manufacture of 
metallurgical coke The ideal it has long been 
recognized would bo to convert coal into a gaseous 
fuel of high calorific value Experience where natural 
gas and cheap coke oven gas ore available shows 
that the advantages of such a fuel load to an enormous 
expansion m its use During the last throe years tho 
Jomt Research Committee of the Institution of Gas 
Engineers and the Umversity of Leeds has been 
examining the gasifacation of coal under pressure It 
has been established that coal can be hydrogenated 
to yield gas and some liquid fuel without combustible 
residue under rjuite moderate pressures such as are 
current In steam boiler practice The results leave 
no doubt that the complete gasification of the ash 
free ooal to form a high grade gas is technioally 
feasible and it remains to establish its economic 
future 

A paper by Dr F J Eaton on the uses of ooke 
revealed the rapid expansion m the consumption of 
gas coke since soientiflo study had shown what merits 
were to be found in this somewhat neglected smoke 
less fiiel and how they oould be turned to advantage 
H J H 
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Royal Photographic Society's Annual Exhibition 


T he eighty thiird annual exhibition of the Royal 
Photographic hociety at 36 Russell Squat®, 
London, will remain open imtil October 8 

Several photographs are shown of the tracks 
formed by elementary particles ejectiKl by disrupting 
atoms embedded m the emulsion 1 he spacing of 
the grains in a track is characteristic of the particle 
and Its energy Among the examples shown are the 
tiacks of a particles ejected by cosmic rays and 
neutrons the a particles from thorium C and tracks 
duo to protons and douterons Another interesting 
photograph shows the identification of the radio 
active isotope of samarium from the direct deposits 
( f the isotopes by a mass spectrograph » n tho photo 
graphic emulsion hhort trucks are to be seen imdei 
tho isotope of mass 148 

1 he recent theory of lati nt image formation by 
Gurney and Mott is illustrated by a m rics of diagrams 
reprosentmg tho electronic and i mic processes 
involved Of particular interest is tho photograph 
showmg tho destniotion by rod light of tho unformtd 
latent imago at low temperatures, thus demonstrating 
the existence of trapped electrons 

A series of ripple tank photogroplia illustrates the 
diffraction and mterforenco iffeots of waves and 
some direct photographs of optical mtorf renco 
fringes are designed to show tho variation of fringe 
width with colour luo photographs demonstrate a 
method of estimating the amount of odoriferous 
vapour given off by a flower by comparing its action 
with that of camphor vapour on the appoaranco of a 
talc covered pool of mercury as a monomok'Ciilar 
layer of the vap ur f inns on its surface 


One of tho most mteresting exhibits is a 16 ft 
solar spectrum taken on Kodochrome film at the 
Mount Wilson Observatory Other astronomical 
exhibits include photographs of the sun s corona and 
prominences taken during tho total eclipse of Juno 8, 
1937 A number of very fine cloud photographs show 
the formation of thunderclouds and tho appearance 
of a line squall 

Iho use of photography lu oinal survey is illus 
trated by photographs taken with a nine Ions air 
camera which covers up to 300 square miles at one 
exposure Another aerial photograph shows the 
presence of archaeological remains by faint markings 
m the soil which may bo quite mdistmgiiishable to 
an observer on the groimd Some high speed photo 
graphs are on view one of a revolver firing t^en at 
an exposure of two milliontlis of a second 

A senes of twi nty two wedge spectrograms ex 
hibitod by Ilford Limitoil show that it is possible to 
sensitize emulsions m any selected region over a 
considerablo range of the spectrum Kodak Limited 
have an mteresting exhibit showmg tho unage of a 
spectnim on Kixlachromo film at each stage of tho 
processing Another exhibit shows the technical basis 
of tho K^ak wash off relief colour prmting process 

The exhibition also mchides a numlxir of photo 
micrographs of biological botanical and metallurgical 
subjoits and others dtmonsf rating the value of 
photomicrography in tho detection of forgi nes and 
other criminal investigations Tho radiographs cover 
a wide range of subject types but there is an imfor 
tiinaie lack of technical data Now photographic 
apparatus is on view m various parts of tho exhibition 


Decapod Larvx of the Great Barrier Reef* 


D r gurney describes scimo very intorestmg 
larvsa m his latest work The life histones 
of the Falsemomdoi are little known except for 
certain members of the Palasmoomie, and a large 
series of larva, from tho (>reat Bamer Reef together 
with material from Ghardoija on the Rod Sea and 
from the Discovery Exp^ition lias enabled the 
author to make a decided increase m our knowledge 
of the group, which is a diflVcult one 

Among the Falsemonids are spiecimens belongmg 
to Ortmaim s larval genus Retrocana, of very large 
size and the study of these leads to the conclusion 
that the letfvae of the Retrooaria group belong to tho 
genus Palaemon or the closely related Brachycarpua, 
which, although tho adults itihabit fresh water, may 
in certam species migrate to the sea to liberate their 
larvEB A summary is given of tho characters of the 
last larv® of l^eandtr (excluding L tenuusorr»a, 
which differs conspicuously and should possibly 
be placed in a separate genus) and of Ratrocarxa 
(Palaemon or Bnichycarpua) The larval Fontonun® 
m the collections bolong to two groups, one of which, 
the Penclimenes group, is easily defined and a fair 
amount is known about them It is exceedingly 
interesting however, that the larv® of Pendmenea 
dxveravpea euid Harjnlxua gerlachev mdioate quite a 
different generic grouping of the adults from that 


which is adopted by Kemp A study of the adults 
apparently b^rs this out P dtversipea differmg from 
Penchmenea grandia P agag and P amrnoanua m 
almost every appendage and resembimg Harpilma 
or Corallwcarta Larv® of the Mesocaris group of 
the PontonimJB are much more difficult to classify 
Tlio new name Crgptoleander has been coined for a 
third group inoludmg three peculiar larv® Anchra 
loulea also has very distinct features, and the late 
larv® almost certainly belonging to this genus are 
most striking It is suggested that it should not be 
placed in tho Fontoniin® but in a distmct sub 
family 

The Alpheid® show os a rule great uniformity of 
structure m the larv®, several of which are described 
Thoir mam mterest lies m the apparently close rela 
tionahip with the Pal®monid® Hitherto there has 
been a tendency to regard this family as more nearly 
related to the Hippolytid®, but the discussion at tho 
end of this paper shows that the Alpheid and 
Falesmonid larv® agree m many characters, well 
shown m the present material The fact that a 
species of Ooralltoeana was found which snapped its 
claws like an Alpheid ta significant 
Cjuvb of tbe Dooapod CnutaoM 
Bobeit Onmey (Orest Bsirk 
K^rU e No 1) (isnidon 


By Dr 
IMenUao 


lAIphaido 

„-jr BxwxUttno 1M8 20, 
Britlsb Ktiuum (Nstvral 
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Science News a Century Ago 

London and Birmingham Railway 

The most imp<jrtant event in railway history in 
1838 was the opening on September 17, 1838, of the 
whole length of line, 112J rmles long, from London 
to Birmmgham. Parts of the line had been m use 
for some time, but at 7 a m on that day a tram left 
Kuston carrymg the directors, the principal engineers 
and a few friends, Robert Stephenson, the engineer- 
in -chief, beuig in charge of the locomotive. The 
new portion opened on September 1 7 was that 
between Denbigh Hall and Rugby, on which is 
situated the Kdsby Tunnel, 2,400 j-ards long, which 
had proved most difficult to construct. Deacribmg 
the opening, a correspondent of The 'Times said, 
“Taking this Imo of road as a whole, it is one of tho 
must stupendous undertakmgs of modern times, and 
will ultimately lead to results of which it is diflicult 
to foretell tho extent ’’ 

J. D. Forbes and His Students 

Foiibes, when professor of natural philosophy at 
Edinburgh, had among hia students durmg the 
session 1836-37, “Batten, Cleghom, J Anderson, J 
Rankino, Harrison — the ploasantost I e\ er had, much 
occupied with expioriments on radiant heat” He 
kept in touch with some of these and writing on 
September 17, 1838, to J T Harrison, who became 
a civil engineer under Brunei, he said . “There has 
lieen a considerable break up, of course, among your 
associates m tho Nat Phil Class. Still, however, I 
have kept my eye pretty well upon those with whom 
you wore more particularly associated and tho 
Physioo-Mathomatical Society prospered last winter 
remarkably well . . . 

"I shall be glad to hoar, though I scarcely expect 
it, that you have not m the midst of your professional 
pursuits entirely lost sight of the general scientific 
prmoiplos which form its surest foundation I do not 
iloubt your good-will or tho clearness of your views 
of what befits a liberal and enlightened prosecution 
of your profession That I am sure you will never 
do ; but I rather fear that the very success to which 
your talents and application so well entitle you, may 
have already forced you to travel upon the narrow 
railroad of everyday applications. . . .” 

The Duke of Sussex and the Royal Society 

In 1830 Prince Frederick Augustus, Duke of 
Sussex (1773-1843), had accepted tho presidency of 
the Royal Society. He took office just after Babbage 
had published his “Reflections on tho Decline of 
Science m England” and Sir James South had 
written his “Charges against tho President and 
Council of the Royal Society” The Duke was 
elected by 1 10 votes em against 1 1 1 cast for Sir John 
Herschel, He hold office for eight years, and when 
he decided to resign ho wrote a letter to the Cuunoil 
which was published in the Athenanim for September 
22, 1838 In the course of this letter he said ; “I 
hope and most fervently pray that the Royal Society 
may long oontmuo to prosper and flourish, but for 
this purpose. Gentlemen, you must avoid all matters 
which are of a tendency to create angry feelings, or 
heart burnings, on questions of a rehgious or a 
political nature. They have nothing to do with 
seienoe but to create difiiculties and impede philo- 
sophical reeearohes. From these let me conjure you 
most cautiously to abstain.” 


Societies and Academies 

Pans 

Academy of Sciences (O R . 207, 197 264, 

July 18, 1938) 

E Bobel Tho game part mutud. A study from 
the pomt of view of probabilities 

L. Caykux • Existence of a coarse calcareous sand 
at the base of the Sononian phosphatio chalk of 
Picardy. 

J DE Lapi’aiibnt and R Hooabt Mmoralogical 
nature of the aliimmium hydroxides in the bauxite 
of French West Africa 

H DBiiANOE : Series of polynomials of which the 
zeros havo a regular distribution 

F Gantmacheb . Canonical representation of iso- 
morphic substitutions of a scmi-simple comjilex I,io 
group 

A Denjoy • Convergence of tngononiotrio series 
L Chadenson . A completely relativistio wave 
mechanics 

L Auoeb Tuning rocel jiipes considered os a 
phenomenon of relaxation 

E Badakeij eind L Constantinesco The ex- 
plosive potent lol in benzene vapour 

Mme I Mihux, and C Mihul Mixed roflootion in 
media with variable optical indexes ; application to 
the ionosphere 

M Di«bib6r^ Highly persistent fluoiosconce m a 
group of natural limostones 

E Canauj and P. Peybot . Raman spectra of 
(rystallino powders • hydrates 

J Thibaud and P Compabat Distribution of 
resonance levels during the excitation of nitrogen by 
fust neutrons 

P. Auoeb and R. Maze Largo atmospheric cosmic 
ray showers. Particles with a maximum range of 
16 cm of lead were detected 
B PoNTEOOBVO . Order of magnitude of tho 
pruhabihtios of radiative transition in tho nucleus. 

W Bbonikwsiu, S Jelnicki and M Skwaba 
Solidification diagram of copiier-aluminium allo^ 

G. Chaudbon, a Pobtevin and L Mobeau Some 
consequences of the process of dogassing metaJs at 
ordinary temperature 

A. Chketibn and J Bisch : Active alumimum 
obtained by igneous electrolysis A mixture of 
alummium bromide and potassium bromide under 
pressure at 600°, using aluminium as anode and 
mercury as cathode, yields an active form of alu- 
minium at the cathode 

P Gbammaticakis Action of organomagnesium 
mixtures on tho AT-acyl-N'-phen) I-hydrazines. 

R Jacqukmain and Mixe. G Dbviixebb : Some 
propanetriol ammobonzoio ethers 

L Mabtineau and J Wiemann Isolation of an 
intermediate product m the catalytic isomerization 
of dlpropenylglycol 

P Marie and A. Miixardet Tlie micro- 
soopic fauna of the sediments of the Cape Breton 
deop. 

T. SoijicoLU, D Constantinesco and Mmb M 
CONBTANTINESOO . Anatomical and cytologieal study 
[in Vtcta Faba L ] of the modifications pr^uced and 
by a mixture of an organo -formative substanoo and 
oulohieine. While colchicine produces nuclear effects 
only, a mixture of oolchiome and p-indolyl-propionic 
sold produces tumours showing an upper zone with 
oolohioine effects and a lower zone with exaggerated 
development of menstem. 
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Mmk L Lavxbb Geobob 1? loral anomaljea of 
Laburnum vulgare Oriosob 

R O Webneb Bryology and phytogeography 
Mmk S Bflluo, J Chaussin, H Lauoibb and 
Mmk T Ranson Study of tho influence of wino on 
the elimination of urine 

J Roohf, Mixb a Fixippi and M Mouboue 
General reactions of the skeleton following fracture 
of a bone All bones of the skeloton show a big in 
orease of phosphatasic activity after fracture of any 
one of them 

R DuLSiooirkT and R Hebub Exfierunontal 
researches on the bacterial nw mbrane which develops 
on the paints of ships’ bottoms its role m corrosion 
R Htbsch Ihorapeutio results obtamed by tho 
slow intravenous injection of acidiflod physiological 
sera (pH 4 6-6) Such sera are powerfully analgesic 
and also anti htoinorrhagio 

M LANaEBOB Anopheles of the Grand Atlas and 
of the Moroccan Anti Atlas 

Rome 

National Academy of the Lincei (AMi 27,37-144, 193K) 
E Bompiani Anholonoinous varieties Some 
general theorems (1) Tho F|* varieties of the pro 
jective element 5, (2) 

t Severi Concernuig the theory of equivalent 
soriis on reducible curves 
O SoARPA and C Rossi Volta effect in solid 
metallic allovs (2) 

C P Boodan ('oncoming a class of V, varieties 
which admit of an mhnity of quasi asymptotic sur 
faces dependmg on an arbitrary function 

N Cabtovuch Effective calculation of the poriwl 
of perturbed motion in a typical case of first approx 
imation 

0 Gkebabdeixi An observation on equivalent 
series on a reducible algebraic curve 

1 PoPA Observations on the parabolic line of a 
surface 

G CoLOKNKTTi The seoond principle of reciprocity 
and its applications to the calculation of permanent 
doforraations (1) 

L SoNA Somo rigid configurations of vortex fila- 
ments perpendicular to one plane (1) 

O Zanaboni Relations between mtomal action 
and deformations in envelopes with double oiirvatiipa 
P Guabesohi (1) Compressibility coefficient of 
solids (2) Coefficient of thermal conductivity of gases 
G Giaoomello i Structure of choleic acids deter- 
mined by moans of Patterson’s analysis 

R SiONOBiNi The fold of the Lagom and Libro 
Aperto mountains m the Modenese Aponnmos 
P PBiNciPt The ongm of some white earths 
from tho Valle del Nestore (Umbria) 

O Nboodi Canology of tho genera Apoterts and 
Hyogeru (Compoeitw Cichorie® tribus Ciohonnip) 

A CoBRADKTTi Some phases of the schizogonio 
cycle of Plasmodium galhnaceum and of Plasmodium 
oathemenum 

E FuLCHiaKom Reflex experimental epilepsy 
excited by light stimuli 

G Mabtino and E Fuxchiononi Phenomenon 
of facilitation in reflex epilepsy caused by occipital 
Btrvohninization under the action of conditioned light 
stimuh 

V ZAOAift Action of the vagi in the metabolism of 
glycides (1) Behaviour of hepatic, cardiac and 
muscular glycogen following bilateral vagotomy in 
pigeons 
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Forth(X)mmg Events 

In'tbrnationax Federation for Documentation, 
September 21-26 — Fourteenth (Conference, to bo held 
at Lady Margaret Hall, Oxford (Sept 21-26) and 
Science Museum, liondon, SWT (Sept 26) 

Ser^mber 21 — Sir William Bragg, t R 8 The 
Historical Papers at the Royal Institution (I^idential 
Address) 


Association of Special Libraries and Information 
Bubfaxx September 23-26- fifteenth Annual Con 
ference to bo held at Lady Margaret Hall, Oxford 
Joint sessions with the International Federation for 
Documentation on Septomlsr 24 and 25 

Sir William Beveridge The Use of Books m Social 
Science ’ (Presidential Address) 


ArrucATioss »re ii 


Appointments Vacant 


itm r,r 


u fuUosIns appolntmcn 


before the datis ni 
Junior Scirntific Offiukr (PHVStorsT) at tho Fael Eeaearcli 
Station, Fast Oreonwioti — The EsteUlKhmtnt Omcer Dipartment of 
S katlnc and Industrial Beaearcli 16 Old Ouren Stm t Weatmlnater 
bond n 8W1 by postcard quoting I W/ll (SepUmber 20) 
IRCTIRIIR In the DEFARTMKNT of MelHANICAI EVQINFRRINn 
keturer In Bi limso and Aiusd SUBJUCTS end le turir In BlILliNU 
SciKNts In the I entral Technical (ollcge Siilfolk SIrii t lllmilnghRin 
I — Tho Principal (Septeml i r 20) 

LscTiriiBR IN PHitosoPHY In tilt liiitirt (nllegc St Andreas— 
The Secretary and Megistrar (September 24) 

tHELD OFFicRE aiil an Assistant Sou Anaitst under the 


Advisory Chemist Departiin 
I ridge — Ibo 8 cr tarv Seh w 


Assistant Bnuinkiik Ii 


ijjpart 


■partrocut India H )U 


of Agritulturi I ambrld 

he lunjab Sirviti of Lngliu is ( lass II 
Ilgh Commluloner for India General 
Aldwyoh London W I 2 by postcard 


(SepU mlier 21 

Lbctdrbr in Cubmistry In the Sir John lass leehnleal Institute 
Jewry Street Aldgate London FCJ — Tho Principal (Sei t( mis r 26) 
A Post (Aerial gunnery) Id the Dliertorate of Armament Dt 
vclopmeiit AlrUlnlstry Hnailouarttrs Lend u— The Under Seen tary 
of State Air UlnUtry (S 2 D ) A lastral H lusc klngsway London 
W ( 2 quoting ref S 94 (September 30) 

Teuhmioai OrnoxRS (1)50 design devikpm nt and manufacture 
of high explosive B 92 mi tals and stresses i) 91 t li ctrical and 
hydraulic englnoering) at Air Ministry Headquarters London— The 
Under Secretary ofState Air Ministry (S 2 D ) Adsstral House 
Klngsway London W ( 2 quoting appropriate ri ference number 
(September JO) 

Technical Ornosas (Airoraft jb 70) aud Irchnical OrnoERS 
(ENOlNka B 8H) and Assistants 1 1 to these olhoers (B 89 and B 90) at 
Air Ministry Headquarters Isind n — llio Under Seereury of State 
Air Ministry <8 2 D ) Adastral Hoiuh Klngsway London W C 2 
quoting appropriate refireiue (September 30) 

Assistant Enoinerr for tin Drainage and Irrigation Department 
Malaya (M/5765), and Assistant Enoinekr for the Malayan PubUo 
Works Service (M/6731)— The I rown Agents for the Colonies 4 
HUIbank London B W 1 quoting appropriate reference number 
Cinr Bnoinekr for scrvke with the Sudan Irrigation Department 
— ^The Controller Sudan Government London Ofllii Willbigton 
House Buckingham Gate Imndon 8 W 1 envelope marked 


Reports and other Publications 


ot uuUluitd in IA« monM\i . 

Other Countries 


Flkry 

[298 


Indian Forest Beoerda (New Series) Sllvtcultuie Vol 3 . 

An Investigation Into the Beat Boot Length of Stump to nte when 
Stump Planting Teak (Ttetosa grandU) In Areas having a General 
West (kiast Type of Climate By A L Griffith Pp 11 + 16 (Delhi 
Manager of FubUeaUona ) 8 umas IM [298 

Imperial Oollese of Tropical Agriculture Seventh Annual Report 
on Cacao Besearch 1937 Pp 61 (Trinidad OoTemment Printing 
Office ) 5s rS06 

U 8 Department of tho Interior Office oL 

1987 No 19 LOG Camp Education Guidance ai 

Pbasei By Howard W Oxley (Project In Besearch la VnlTetsltlcs ) 
Pp vl+23 (Waaldngton DC Oovemincnt Printing Office ) 10 

eenU [19 

ProoeediDB of the United SUtes National Haseum Ved 86, No 
8039 The Cuban OperouUte Land SbslU of the SubAunUy Oboudro 
pomlna By Carioe de U Torre and Paul Bartecb. Pp 193-428 + 
plates 7-89 (WEsbington D 0 Oovemmeiit Printing Office ) [19 
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Progress in the Gas Industry 


T he majonty of our large mdustnos can claini 
to-day to be well managed Two major 
depressions since the CJreat War and the need of 
continuous adjustment to changing world con- 
ditions, including the altered views towards labour 
at home, have provided a stimulus to which even 
the most conventional and conservative have been 
forced to react The more successful industries are 
those which have favoured research both mto new 
processes and to bettenng cxistmg practice In 
the steel mdustry, for example, every time a new 
plant 18 erected — and there have been several in 
recent years — it represents all the most modem 
views with the addition generally of somethmg 
new, peculiar to the particular plant If successful, 
this novelty is copied in the next plant, though 
others m the mdustry can only benefit when the 
next new plant is built Such an mdustry must 
bear a very high rate of depreciation if it is to 
replace its plant at reasonable intervals, and it 
has to solve some very difficult financial problems 
In certam industries the amount of capital looked 
up in a particular type of plant is large, so that a 
new development which mvolves the scrapping of 
this plant whilst it is still m first-class condition 
IS looked at askance 

Whilst it is the prime duty of management to 
carry on a business as it exists, seeking any and 
every way of moreasing efficiency in all depart- 
ments, nothing is lost by occasionally reviewing 
the possibilities in quite other directions than 
what is normal practice Whilst competition 
should be enough to keep industrial firms alert, 
the great public utilities might conceivably stag- 
nate without the pressure of public opinion. 

Probably the most disouss^ event of the year 
in the gas industry is a paper by Mr. E. V. Evans, 


who 18 chairman of the Research Executive Com- 
mittee of the Institution of Gas Engmeers, m 
which views are advanced regardmg the processing 
of coal which mvolve a great departure from 
existing practice Inasmuch as coal is both the 
chief raw material and mam source of political 
and social controversy in Great Britain, whilst 
each one of us is concerned in the problems of 
oookmg and heatmg, it is of interest to enlarge 
a little on this subject 

Two large mdustries carbonize coal — the gas 
mdustry, which makes gas the prune and coke a 
subsidiary product and also undertakes the supply 
of gas to every room m every house, and the 
coke oven industry, which makes coke for the 
metallurgical mdustnes and sells gas as a by- 
product when possible 

The Area Gas Supply Committee under the chair- 
manship of Sir Alexander Walker advocated m 1930 
that by means of a system of rmg mains this oven 
gas should be collected from the coke ovens and 
distributed by the gas compames The city of 
Sheffield has adopted this practice with success, 
though more recently both the Lords and the 
Commons have given an attentive ear to the 
opposition of vested interests to a proposed scheme 
elsewhere in Yorkshire promoted by the gas com- 
panies. This incident is both regrettable and short- 
sighted , it is imperative, to conserve our national 
resources of coal, that all gas produced at coke 
ovens or oil refiners should be distributed through 
the mams of gas companies. In the United States 
there are many thousands of miles of pipe line 
serving this purpose. 

The purpose of a gas company is to supply gas, 
and its capital and expenditure is almost entirely 
devoted to this. The sale of the by-product 



550 


NATURE 


Sept 24 , 1 ^, vot i42/ 


brought m a casual moome which has been enipple 
mented and made more regular smoe the mdustry 
has turned to perfectmg at considerable cost the 
quality of coke both m regard to size moisture and 
ash content and burmng qualities In addition 
the apparatus m which coke is used has been per 
fected so that the pubhc is gettmg to use and to 
roly on it more and more causmg a demand for 
it in the colder months which roughly balances the 
production by the gas mdustry 

Mr Evans has drawn up an illummatmg balance 
sheet on a thermal hosts of the gas mdustry 
300 therms arc purchased m the form of coal for 
26s that IS 1 OOd per therm by a works some 
distance from the colhenes and a further 160d is 
spent on manufacturmg costs exclusive of capital 
charges 72 therms are used durmg the process 
so that the cost per therm of the products is 
460/228 = 1 97d per therm 
There are three products namely 76 therms of 
gas 136 therms of coke 18 therms of tar The 
coke sells at the works at Id per therm (a workmg 
loss of 0 97d ) and the tar at 1 85d per therm 
a loss of 0 12d on eat h therm If these losses are 
computed per therm of gas they amount to 1 78d 
makmg a total manufacturmg cost for gas of 3 76d 
per therm into the holder ready to be distributed 
If gas 18 to hold its own m the fiiture it should be 
cheaper particularly if it is to serve — as it should — 
as a staple fuel and not a luxury commodity The 
mdustry in such circumstances will no longer be 
in a position to afford the continued production 
of coke the pubhc with cheap gas as a staple 
fuel will not need coke as a complement Further 
if gas exclusively is used m a household for which 
purpose the existmg supply mams are adequate 
the distribution costs will be decreased 
This economic survey leads to the consideration 
of the techmcal problem of the complete 


gasification of coal The gas must be low In carbon 
monoxide and oontam enough hydrocarbon gases 
to give it the calorific value and combustion pro 
perties which now characterize it A new process 
has to be mvented and Mr Evans desenbed 
the experimental work which has led to most 
hopeful results these are soon to be tested on a 
large scale m a specially designed plant They are 
based on the discovery that large yields of methane 
are obtameil by the direct hydrogenation of coal 
under pressure as it is undergomg decomposition 
whilst its temperature is bemg raised from 560® 
to 800° C The production of the necessary 
hydrogen at a low cost is based on an earlier 
discovery by the Lurgi Company that coal gasified 
under pressure m the presence of steam and oxygen 
with a high proportion of the former yields a gas 
noh m hydrogen 

The techmcal details need not concern us The 
picture 18 one of coal bemg charged mto a vessel 
where it will be treated with hydrogen under 
pressure m such a manner that it will produce nch 
gas together with primary tar When rather more 
than half the weight of coal has gone, the rest is 
fed to a producer operatmg under pressure and 
supphed with oxygen and steam where it is 
gasified to produce hydrogen Such a works would 
be very much smaller than the modem gasworks 
purification bemg done by washmg under 
pressure would be simple and there would be other 
advantages It would however be entirely 
different from the gasworks of to day 

The gas mdustry has enterprise and pubhc spirit 
enough to carry through the experiment it will 
take time and treasure If it succeeds the day 
will be nearer when all our heat is on tap the streets 
free from carts dehvenng coal and coke the skies 
free from smoke and our houses cleaner and more 
convement 


Oxford Essays on Evolution 


Evoluuon 

Essays on Aspects of Evolutionary Biology 
presented to Prof E S Goodrich on his Seventieth 
Birthday Edited by G R de Beer Pp vm + 862 
(Oxford Clarendon Press London Oxford 
Umversity Press 1938 ) 16a net 
jpOB close on half a century Prof £ S Goodrich 
has been engaged m zoological research and 
tea^ in the Umversity of Oxfrud On the 


recent occasion of his seventieth birthday a con 
gratulatory volume prepared by a number of his 
colleagues and pupils was presented to him 
Instead of following the usual method of such 
Fettachnften and allowing the contnbutmv to 
write on any subject they might choose, the editor, 
Or G B de Bc«r, decided to {ffepare a planned 
volume on the more important aspects of modem 
knowledge concerning evolution He secured the 
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collaboration of twenty authors each of whom 
has dealt with the particular branch of the subject 
to which he has given special attention The result 
IS a work which has value as a summary of existing 
knowledge and current opinion quite apart from 
the circumstances that led to its pubhoation At 
the same time the very completeness of the survey 
bears witness to the vitahty and cathobcity of the 
Oxford school of zoology while the fact that so 
many of the authors find occasion to quote from 
the vTitings of Prof Goodrich himself is evidence 
of the many sided inspiration which that school 
has received from him 

It is not possible here to comment on more 
than one or two of the nmeteen essays contained 
m the volume although all of them merit the 
attention of every biologist The veteran Sir 
hidward Poulton contributes m the first essay 
a vigorous restatement of the Darwinian (or rather 
Batesian) explanation of insect mimicry a restate 
ment that will perhaps find a more ready hearing 
than It might have foimd say twenty five years 
ago Dr Julian Huxley discusses the present 
standing of the theory of sexual selection and 
concludes that the hypothesis of female choice 
and of selection between rival males is 

inapplicable to the great majority of display 
characters 

Mr t B hord and Prof J B S Haldane both 
write as geneticists the former on the genetic basis 
of adaptation and the latter on the nature of 


mter specific differences One gets the impression 
that the chasm which until a few years ago yawned 
between genetics and the other branches of biology 
IS bemg spanned and if the bridge is not yet fit 
for heavy traffic the foundations of a permanent 
structure are becoming visible Dr G R de Beer 
m an essay on embryology and evolution is largely 
concerned with attempting to redefine the concept 
of homology m terms furnished by the results of 
expenmontal embryology and trymg to find what 
truth may remain m the famous theory of recapitu 
lation The latter theory also comes under con 
sideration by Prof (^arstang and Dr R Gurney 
m discussmg the descent of Crustacea from 
trilobitos Mr J Z Young discusses the evolution 
of the nervous system makmg some pomts of 
importance that will be new to most biologists 
Dr W K Spencer describes some primitive fossil 
echmoderms and makes some very mterestmg 
suggestions as to their probable habits but perhaps 
over estimates the capacity of non specialist readers 
to follow his descnptions Dr H A Baylis s 
chapter on helmmths and evolution provides an 
excellent example of the way in which the detailed 
knowledge of the systematist can be brought to bear 
on some of the fundamental problems of biology 
One complamt must be addressed to the 
editor The deplorable modern innovation of 
omitting the titles of papers fro n the hsts of 
references makes these lists of singularly httle 
use W T C 


School Physics 


(i) A School Physics Revision Notes and 
Questions 

Hydrostatics Heat Light and Sound By S R 

Humby and F W Goddard Pp vin + 236 

(London New York and Toronto Longmans 

Green and Co Ltd 1937 ) 3s 

(a) Concise School Physics 

Mechames By R G Shackel Pp vu+ 184 

(London New York and Toronto Longmans 

Green and Co Ltd 1937 ) 2s 9d 

( 3 ) Electriaty and Magnetism 

By Dr R G Mitton (Dent s Modem Science 

Senes ) Pp x + 272 (London J M Dent and 

Sons Ltd 1937 ) 3s 6d 

OCHOOL text books of science sometimes fall 
^ between two stools They should either be 
so fully written and so easily read that the pupil 
oan learn his subjeot from them with the minimum 
of help from his teacher or they should be so 


stnctly abndged that the teacher is not embar 
rassed when he tnos to develop the work along his 
own lines Too often a beginner is only hampered 
by having a new subject presented to him in two 
different ways at the start Messrs Humby and 
Goddard and Mr Shackel have avoided this 
difficulty m their two books in which there are 
many points of resemblanie for they offer the 
pupils a clear outline of their subjects supjiorted 
by a great number of questions taken from 
exanunation papers of matriculation standard 
(1) The authors of A School Physics state 
that their book is mtended primarily for use as a 
final revision for students takmg the vanous school 
certificate and matriculation examinations and 
for those begmiung an advanced course m physics 
For this purpose it should prove very useful If 
we must have examinations we may as weU use 
that moentive to the full A School Physics 
deals with hydrostatics heat hght and sound but 
not with eleotrioity 
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(2) Mr Shaokel, m hia book, confines himself 
to mechamcs, but he includes hydrostatics, 
elasticity, surface tension, viscosity, diffusion and 
osmosis under this heading The writing is very 
condensed and the general method of treatment is 
to define and elucidate a pnnciple, then to provide 
experimental verification and lastly to proceed to 
practical application Some of the experimental 
work which Mr Shackel mentions is novel and 
many of his apphcations are modem The frequent 
historical notes, which add to the attractiveness of 
the book for the adult, are perhaps too concise to 
make much appeal to the student, unless — as the 
author probably mtended — they receive amplifi- 
cation from the teacher This book, like the one 
mentioned above, should prove an eifective tool to 
use in preparmg pupils for matriculation and 
kmdred examinations , but — better than that — 
it provides a sound introduction to more advanced 
work in physics For students of average ability, 
It may prove difficult to follow, unless they get con- 
siderable help from their teachers The latter should 
find it very convenient to use with their classes 

(3) Though Dr Mitton is concerned with the 
formal development of one branch of science, his 
method is to proceed from the practical aspects in 
order to elucidate principles Thus, m his preface, 
the author says Most students are interested m 


the practical applications of electncity, and it 
must be the aim of a text-book to develop this 
latent interest, as well as to present the funda- 
mental prmciples of the subject m an attractive 
form ” “For this reason,” he goes on to say, 
“although the requirements of students preparing 
for School Certificate Examinations have ^n a 
primary consideration, the scope of this book has 
not been limited by a narrow mterpretation of the 
requirements of any exammation syllabus, but has 
been extended to include a short account of 
alternating currents, and of modem discoveries in 
electricity ” 

A pemsal of the book certainly bears out his 
claims The treatment is sometimes rather 
didatic, but there is a umty and a coherence much 
more marked than usual in this type of work, and 
the numencal examples given in the text are often 
admirably chosen to help the argument When it 
IS shown, for example, that to transmit electrical 
energy at 220 volts instead of 132,000 volts 
without increasing the loss would need a cable of 
more than 22 feet in diameter, the object of trans 
formers is certainly brought home * The chapters 
on static electricity make somewhat heavy reading, 
but the whole book strikes one as a sound, well 
planned piece of work, which is both attractive 
and stimulatmg 


The Study of Earthquakes 


Theoretical and Applied Seismology 

By Dr Akitune Imamura Pp xi -)- 368 (Tokyo 

Maruzen Co , Ltd , 1937 ) 7 yen 

S INCE the early years of the present century, 
Prof Imamura has been widely known as 
one of the most active and capable of Japanese 
seismologists On the death of Prof Omon m 
1923, he succeeded to offices held by him, his first 
duty bemg the mvestigation of the great Kwanto 
earthquake of that year He has also made 
valuable studies on the displacements of the crust 
m connexion with Japanese earthquakes In 1931, 
he retired from the professorship of seismology m 
the Imperial Umversity of Tokyo, and the notes 
that he had collected for many courses of lectures 
form the foundation of the present volume 
A noteworthy feature of the book is the number 
of references to the work of foreign seismologists 
Yet there are some curious omissions It is difficult 
to understand how, m a volume so largely devoted 
to the earthquakes of Japan, the achievements of 
Prof Milne m that country should never once be 
mentioned There are brief references to his 
oatalogue of destructive earthquakes, to hia 


well known seismograph and to the reports of the 
British Association Committee, but no one would 
gather from these pages that he was the founder 
of the Seismological Society of Japan, or the man 
whose work led up to the present organization of 
earthquake studies m that country Agam, m the 
chapter on “some great earthquakes”, the descrip- 
tions of the California earthquake of 1906 and the 
Messina earthquake of 1908 are both founded on 
prelimmary reports of Prof Omon The detailed 
accounts of the former earthquake edited by 
Profs Lawson and Reid and of the latter wntten 
by Prof Baratta are not referred to 
Senous as these omissions are. Prof Imamura’s 
book 18 a valuable addition to our list of earth- 
quake manuals Some of the sections dealmg with 
Japanese earthquakes will be found of special 
mterest to European readers, such as those on the 
displacements of the crust connected with great 
earthquakes, the Sannku sea-waves of 1896, the 
distnbution of the earthquakes with the oatalogue 
of severe earthquakes since 1696, and the accounts 
of the great earthquakes of 1707, 1861, 1923 and 
1927 
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In one important respect the book differs from 
Its predecessors m the special attention devoted 
to the practical apphoations of seismology The 
final chapter on the mitigation of earthquake 
disasters deals with the selection of the site the 
construction of earthquake proof buildings and 
the measures to be taken if fires should break out 


endmg with a section as useful as it is unusual 
on the behaviour of human beings during earth 
quakes The chapter on the effects of earthquakes 
on water closes with similar and equally practical 
advice on the mitigation of the disasters caused 
by earthquake sea waves 

C D 


Aluminium, Potassium and Magnesium 


Gmelins Handbuch der anorganischen Chcmic 
Achte vollig neu bearbeitote Auflage Heraus 
gegeben von der deutschen chemischen GteseU 
schaft (Berlm Verlag Chemie GmbH 1937 ) 

(1) System Nummer 36 Alumimum Teil A 
Laef 6 Logieningen von Aluminium mit Zink 
bis Uran Pp 683 886 + xvi 24 76 gold marks 

(2) System Nummer 22 Kalium laef 3 

Verbmdungen bis Kalium und Tellur Pp 616 
804 35 25 gold marks 

(3) and (4) System Nummer 27 Magnesium 

Tell A Lief 1 Vorkommen Darstellung dos 
Metalls Pp 166 18 gold marks Toil A Liof 2 
Eigenschaften des Metalls Pp 157 372 26 60 

gold marks 

(6) Magnesium Legierungen Patentsammlung 
Von A Qrutzner unter Mitarbeit von Q Apel und 
C Gotze Zugleich Anhang zu Magnesium leil A in 
Gmelins Handbuch der anorgamschen Chemie 
Pp vii + 192 16 gold marks 

(1) ^ I 'HE systematic description of the alloys of 
alumimum is continued m the part of 
Gmelins Handbuch under notice A long range 
of metals including zinc mercury tin lead 
chromium tungsten and most of the rarer metals 
IS covered and more than a hundred diagrams 
illustrate the variations m physical properties 

Alumimum and zme nux completely m the 
liquid condition but at room temperature a 
maximum solubihty of 18 per cent of zmo is 
indicated by a marked discontmuity m the con 
ductivity curve Solubihty m caustic alkalis falls 
rapidly and m dilute acids rises as the proportion 
of zmo 18 mcreased both curves showmg breaks 
at the concentration corresponding to the com 
posiium AltZn, Aluminium dissolves very slightly 
m mercury amalgamation occurs at the boiling 
pomt of the latter and also in certain chemical 
reactions but the products m the lattef case are 
never uniform The amalgam reacts easily with 
water and provides a convenient neutral reducing 
agent m orgamc reactions 

Lanthanum and oenum show pronounced 
maxima at temperatures somewhat above 1400° C 


Tin and aluminium can be melted together and 
form an eutectic with 99 6 per rent of tin but in 
the sohd state the mutual solubilities are extremely 
small an 1 the alloys are rea lily corroded by water 
Lead mixes only t a \ery shght extent even m 
the hqiud condition whilst the data about 
chromium are contradictory 

(2) Compounds of potassium with bromme 
lodme sulphur selemum and tellurium are de 
senbed m the second volume under notice 
Naturally the hah lea an 1 sulpl ate receive most 
attention lor exact work on the determination 
of equivalent weights pure potassium bromide has 
been prepared from bromine vapour and neutral 
potassium oxalate which react with liberation of 
carbon dioxide 

The solubihty of potassium iodide in different 
solvents has received much attention The diagram 
illustrating the solubility of tie salt m hquii 
sulphur dioxide shows the existence of two com 
poimds contammg four anl fourteen molecules 
respectively of sulphur dioxide combmed with one 
of potassium iodide Several anhydrous polyhahdes 
of potassium with either three or five halogen 
atoms per molecule have been isolated but p<dy 
iodides are unknown m the unsolvatod condition 
Thus the tn iodide is combmed with one molecule 
of water or two of benzomtrile A poly iodide of 
the composition KI, 3( ,H, has also been obtamed 

The complex system between potassium sulphate 
sulphuno acid and water is dos nbed m full detail 
Potassium sulphate behaves m a remarkable 
fashion with potassium fluoride since the compound 
which they form is only stable above 678® C Un 
doubted evidence of its existence is provided not only 
by the appearance of two eutectic pomts on the 
phase rule diagram but cdso by the strongly marked 
depression m the curve of specific conductivity 

(3) and (4) In recent years magnesium has 
sprung into prommence on account of the impor 
tanoe of some of its alloys Although exact pro 
duction figures are not yet available it has been 
estimated that the world s output of the metal has 
risen from about 300 tons m 1926 to many 
thousands of tons per annum, the demand having 



554 


NATURE 


inorea^ suddenly about three years ago. Minerals 
containing magnesium were u^ by the ancient 
Greeks and Romans, but it was Black who first 
distinguished clearly between lime and magnesia 
in 1766 In 1808 Sir Humphry Davy obtained an 
amalgam but failed to isolate the metal. Twenty 
years later, Bussy reduced the fused chloride to 
the metallic state with the vapour of potassium, 
but Davy’s ongmal electrolytic method was 
successfully modified in 1852 by Bunsen In view 
of the astomshing increase in the mdustnal appli- 
cations of the metal in recent years, it is perhaps 
surprising that this method has not only survived 
but also has practically eliminated other competitive 
processes. The chief difficulty to be overcome is the 
elimination of water from the fused chloride, since 
even traces of moisture cause hydrolysis and the 
formation of an insulating layer of onde Hydrolysis 
is considerably lessened when potassium chloride is 
present, and sometimes carnallite is used. The 
addition of potassium chloride causes the metal to 
sink to the bottom in spite of its low density 
Complete dehydration of magnesium chloride is, 
however, difficult and other mdustnal processes 
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have been successfully operated. Thus the oxide 
can be reduced with carbon in the electrio fiimace 
and a modification of the Hall-H4roult electrolytic 
process for aluminium has been adapted for 
magnesium Magnesium is the lightest of all 
metals to withstand atmosphenc corrosion, and 
moreover in the pure state it possesses very 
valuable mechanical properties. Numerous re- 
ferences are given to technical methods of manu- 
facture and there is a very full descnption of its 
physical and chemical properties, mcluding recent 
work on its atomic structure, isotopes and nuclear 
transformations under bombardment. 

(5) An alphabetical register of all known alloys 
of magnesium, arranged on the Imes of those 
already published for steels and alumimum alloys, 
with remarks on their prmcipal uses and references 
to the patent hterature of Germany, Great Britain, 
France, Austria, Switzerland and the United 
States from 1909 to the end of 1936, should prove 
invaluable to those engaged on research work in 
this techmeaDy unportant and rapidly expanding 
industry References to journals arc excluded, 
smee they are given in abundance in the text 


Phenomena of Gaseous Discharges 


Elektrische Gasentladungslampen 
By Dr W. Uyterhoeven Unter Mitarbeit von 
Ing K W Hess Pp ix-t-364 (Berlm Juhus 
Spnnger, 1938 ) 36 40 gold marks 

T he scope of this book is wider than its title 
suggests , this apphes especially to the first 
two parts — the seven chapters dealing with 
electrons and atoms, and the general theory of 
discharges m gases 

These seven chapters mclude, m only 140 pages, 
practically all the fundamental physical ideas 
from the kmetio theory of gases to the complete 
discussion of the positive column The literature 
up to about 1937 is considered In order to cover 
as much ground as possible in this comparatively 
small space, the discussion of mdmdual processes 
has had to be somewhat condensed However, 
the non-specialized engineer will find the book 
provides quite a satisfactory account of the 
various problems, while the student reader who 
requires detailed solutions will obtam further 
informaticHi from the numerous papers which are 
cited at the end of the book and oo-ordinated with 
the individual chapteirs In a future edition this 
part of the book could, perhaps, be extended, 
especially as attempts have recently been made 
to revise the theory of the positive column. 


which is of prime importance m gas discharge 
phenomena 

Chapters vui and ix deal with hght and vision, and 
contain a survey of oolorunetry based on modem 
concepts, together with a short review of photo- 
metry and the efficiency of illuminants 

The later half of the book is devoted to dis- 
charge lamps — neon and mercury high-pressure 
(1-10 atm ) and super-high pressure (80-100 atm ) 
Some of these chapters will be of permanent 
value m so far as they discuss the complicated 
physical problems connected with the operation of 
such discharges and the many practical problems 
of auxiliary gear The aolvitona may bo looked at 
from a different angle m a few years time, and m 
addition development of the special lamp tjrpes is 
very rapid The majority of the types discuss^ are 
Continental and to a great extent are taken from 
those of the Company m whose laboratory Uyter- 
hoeven has done important work on the develop- 
ment of the discharge lamp This slight bias is 
perhaps not unnatural, as the author must have 
had more information from his own Company 
than from others 

Uyterhoeven’s book can be recommended as an 
interesting survey of a techmcal field which may 
prove absorbing to many engineers. Some of the 
problems also suggest UnM for further research. 
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Our Daily Bread* 

a Geography of Production By Su: Daniel Hall 
Pp XI + 109 (Ixmdon John Murray 1938) 0» 

net 

W E have travelled far since Mrs Mangnall s 
' Historical and Miscellaneous Questions , 
first published in 1800, was widely used for initiating 
youth into an encyclopsedic knowledge that rangeil 
from the architecture of the imivorse to suih lowly 
things as the nature and sources of hemp and ginger 
The seemmg omniscience of the author no less than 
the illogical sequence of much of the subject matter, 
makes amusing reading to day and gives us some 
justification for pluming oursilves on progress smee 
achieved Sir Daniel Hall a latest book written 
primanly for use in urban schools marks in a very 
striking manner the antithesis between the old and 
the netw ways of imparting mformation In simple 
language and easy flowmg style ho relates all those 
facts obout the sources of our daily foodstuffs that 
a de^ eloping adolescent ought to know and a 
slight discursiveness here and thoro, as well as many 
exf client pictures and a few maps adds int< n st to 
his narrative 

In one respect however the book resembles 
Mangnall it is purely informative and therefore 
invites a criticism which the author seems to expect 
when he says Education consists m something more 
than handing out mformation but none the less it is 
a thin and colourless life that does not start with a 
basis of facts To the scientific mmd a factual basis 
IS a *tn« qua non of every mental discipline ncvi r 
thelcss for thi very young fairy stones have much 
to oomme nd them, and later on a trauiod imagination 
IS essential for percoivmg relationships between facts 
for trying to explam differences between related 
facts, and for drawing conclusions by putting two 
and two together Wo may therefore hope that tho 
author will follow up this excellent introduction to 
the facts of agriculture with a more ambitious book 
that will not only inform the developing mind but 
also stimulate it to thtnk Prtmum pensare deinde 
vttere E H T 

Surface and Radiological Anatomy 
for Students and General Practitioners By Prof 
Arthur B Appleton Prof William T Hamilton and 
Dr IvanC C Tchaporoff Pp xi+311 (Cambridge 
W Heifer and Sons, Ltd , 1938 ) 15* net 

T he collaboration of two professors of anatomy 
with a radiologist hoe resulted in the production 
of a work which marks a new departure in the study 
of surface anatomy, and should bo highly appreciated 
by the medical practitioner and student The work 
IS divided into six parts, devoted respectively to the 
upper limb, chest and back, abdomen, head and 
neck, vertebral column and lower limb» preceded by 
an mtroduction contaming an account of radiological 
technique There ore throe appendixes, contaming 
tables of ossification, a smnmary of ossification and 
segmental innervation of muscles The radiological 
methods mclude cesophagosoopy, gastroscopy, oysto 
soopy, ventnoulography and encephalography 


The Subject Index to Periodicals, 1937 

Pp XXIX + 292 (I,ondon The Library Association, 

1938 ) 70* 

^r'HIS is tho twenty second year of publication of 
A tho Subject Index to Ponoilicals prepared by 
tho Library Association The Association and its 
general editor Mr T Rowland Powel are to be 
oongrathlatod on tho issue of tho volume for 1937 
only fiv< months after the close of that year 

This volume introduces a new and valuable 
ftatiire in a Location List’ which tells tho reader 
where ho may consult the periodical mentionotl 
More than 170 libraries m the United Kingdom aro 
moiitioiied m the list In this list tho reader is told 
in which libraries each of tho 584 periodicals mdexeil 
may bo found riioro is of course no gm^i^tttee that 
tho library m question would be prepared to lend its 
periodicals to borniwers Of tho periodicals indexed 
536 aro English and American 27 Irench and 
Bilgian 20 Gorman and 2 Itabaii 

I ho articles mdi xod aro arrongcil undt r subject 
headings such as hygiene mmo accidents microscope, 
photography The subject headings an arranged in 
alphabetical order and are ihisen from tho alpha 
bctical subji ot headings of the I ibrary of f’ongress 
USA with modifications and ailditions ti suit 
British practice Vi rse and fiction aro not 
ineluded 

With some imjiortant exceptions, jicriodioals 
covered by tho following publications an not mdexed 
Agricidturnl In hr Lngineering AhstractH Engineering 
Index Index Medicus Journal of the Society (f 
Byers and Colorists, Photographic Abstracts Reouc <U 
Qiologte Royal Metei rological Society Bihliigraphy 
Siienci Abstracts 4 and B Textile Institute Journal 
There is no doubt that the Library Association is 
doing valuable work m preparmg this annual index 
to tho contents of jicriodicals 


Diet and Cancer 

an Exjxiriin iital Study By Dr N Waterman Pp 
v+90 (Amsterdam D B Gen ton s I itgcvers 
Maatschappij 193H ) 2 60 dollars 

A S tho result of his investigations at tho Leouwen 
hock Cancer Research Institute, Amsterdam, 
Dr N Watfwnan while admitting that his results 
are neither oomploto nor definitive, maintains that 
the influence of different foodstuffs on a definite 
experimental form of cancer is incontestable Hm 
experiments, which were carried out on mice develop 
mg tar cancer, showed that of the classical foodstuffs 
(proteins carbohydrates and fats) only animal fats 
appeared to have a definite deleterious effect tho 
malignanoy of the process being mcronsed to a marked 
degree As regards vitamins, mcrease of vitamm A 
intake had an undoubted, if not very marked 
mitigatmg effect on the course of tar carcinoma 
administration of vitamm B, did not have the im 
favourable effect m tar cancer which it had in 
inoculated tumours , and vitamm C delayed the 
formation of caremoma and increased the duration of 
life 
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A Text-Book of Convergence 

By W. L. Ferrar. Pp vii + 192. (Oxford : Clarendon 
Frees ; London : Oxford University Press, 1938 ) 
10*. 6d net. 

I N this book, the theory of convergence is developed 
on two fundamental assumptions The first of 
these IS concerned wi,th upper bounds, namely, that 
a certam set of numbers has in it a least number ; 
whde the second refers to irrational number as the 
limit of a sequence of rational numbers, namely, that 
every irrational number is the limit of a monotonio 
moreasmg sequence of rational numbers With the 
aid of these assumptions, the theory of convergence 
IS developed without recourse to the properties of 
Dedekmd cuts The ‘real’ number appears only m 
the appendix, where the assumptions us^ m the body 
of the work are proved to be consequences of the 
defimtion of real number. In the appendix also, the 
first of the above-mentioned assumptions appears as 
a theorem, and 'a proof of the second is given. In 
fact, the appendix contams as much of the founda- 
tions of analysis as is necessary to justify the assump- 
tions mode in the mitial chapters of the book. A 
short historical survey prefacing an examination of 
these ‘foundations’ shows why such a complex 
structure as the Dedekmd cut is essential to the 
definition of number 

The notation used throughout the work is one 
familiar to all analysts ; but its use in a text-book is, 
as the author says, somewhat of an mnovation. A 
great improvement on the majority of text-books is 
that the proofs do not teem with references to 
previous theorems The reforonccs are given paren- 
thetically if at all, and the student is advised to use 
them as sparingly as possible in followmg the proofs. 

Organic Reagents for Metals and for Certam Acid 
Radicals 

By the Staff of the Research Laboratory of Hopkm 
and Williams, Ltd. Third edition. Pp 166. (London- 
Hopkm and Williams, Ltd , 1938 ) 2s. 

T he first edition of this small work appeared m 
January 1933, it was reprmted in July of the 
same year, a second edition appeared m 1934, and 
now a third edition has become necessary. 

About forty compounds are mentioned m the book ; 
the systematic names (alphabetical order) are followed 
by trivial names, constitutional formulss, molecular 
weight and salient properties Concise directions are 
given for use in qualitative and quantitative work. 
The bibliographies for each compound are l\ill and 
there is a good index. The book should be used in 
conjunction with “Modem Methods in Quantitative 
Chemical Analysis” by A. D. Mitchell and A. M. Word. 

The Conquest of Cholera: 

America’s Greatest Scourge By Prof J S Chambers. 
Pp. XV 4- 366 -f 40 plates. (New York . The Macmillan 
Company, 1938 ) 20« net. 

T his book, which is based on the study of oon- 
temjoorary medical literature and old newspaper 
files, contains a detailed and vivid acooimt of the 
emdetnics of cholera which devastated the United 


States m 1832, 1833, 1849, 1866 and 1873. In addition 
to the description of the epidemics, chapters are also 
devoted to the contnbutions to medical literature 
between the epidemics of 1833 and 1849, the worit of 
Pasteur and the substitution of the germ theory for the 
miasmatic ongm of disease. The text is bberally inter- 
spersed with portraits, maps and other illustrations, 
and a bibliography of sixty references is appended. 

Weather Rambles 

By Dr W. J Humphreys. Pp. iv }-265. (London : 
Bailhdre, Tmdall and Cox, 1937.) 11s 6d. 

I N the form of a senes of chatty chapters, the 
author, whose larger books are well known to all 
students of meteorology, contrives to give a wealth of 
mformation concerning nearly all aspects of the 
weather in a simple form The subjects discussed are 
much too varied to permit of summarizing m a few 
sentences. Startuig with the tornado, or prairie 
twister, following on with the mysteries of the forms 
of solid condensation of water vapour and the 
problem of how the earth got its atmosphere, it ends 
with the problem of home-made weather, or the 
control of air conditions m enclosed spaces This is 
no systematic text-book of meteorology, but contains 
a wealth of mtorosting information, all given m a 
clear and delightful style 

Climate : 

a Treatise on the Prmoiplee of Weather and Climate. 
By W. Q. Kondrew. Swond edition. Pp. x-t-328-f 
12 plates (Oxford Clarendon Press ; London : 
Oxford University Press, 1938 ) 16*. net 

T he new edition of Kendrew’s book on climate 
gives an outlme of the physical prmoiplee 
which underlie the variations of weather and climate 
The effects of insolation, the relation of the distri- 
bution of pressure to wind systems, the formation of 
precipitation and of fog, the effect of elevation above 
sea-level on climatic factors, and a fairly detailed 
description of the weather of the temperate regions, 
form the most imjxirtant features of the book 
This book 18 an mteresting and valuable mtro- 
duction to the study of climatology, and is so clearly 
-written that it requires no special technical know- 
ledge of the reader 

An Introduction to Weather and Climate 
By Prof Glenn T Trewartha. (McGraw-Hill Series 
m Geography.) Pp ix 4-373-1- 7 plates. (New York 
and London . McGraw-Hill Book Co , Ino , 1937.) 
]8« 

T he first half of Prof. Trewartha’s book is devoted 
to the physical bases of weather and climate 
While this contains a considerable amount of informa- 
tion, It cannot bo regarded as free from errors, and 
so 18 perhaps not the perfect introduction to the 
second part of the book, which deals with the classi- 
fication of climates m accordanoe with a scheme 
which IS a slight variant of the Kdppen olossifioation. 
The second part of the book is clearly written, and 
can be recommended as an introduction to the longer 
treatises on the subject. 
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The Orient and Europe* 

By Prof V Gordon Childe 


^■'EN years of excavation throughout the Old 

* World have yielded results startling enough to 
affect our concrete picture of human history 
From this vast field I want to gather together 
some new facts that should mould our total 
synthesis But my aim m so domg will be not to 
attempt m an hour an impossible reconstruction 
of human history I shall rather focus attention 
on some new data which will permit a concrete 
answer to a rather abstract question Why is a 
prehistorian asked to preside over a section m this 
Association from which historians as such would 
be de facto excluded t In a word on what grounds 
can prehistory m general and British prehistory m 
particular claim to be a science t 

Is prehistory experimental * Yes but only 
within very narrow limits and m a restricted 
sense Normally only one sort of experiment is 
open to the archaeologist an experiment that can 
never be repeated — I mean excavation Or does 
prehistory work * Can it formulate general rules 
that serve as guides to sucoessfiil action * Yes 
but only as to how to acquire fresh knowledge 

The prehistorian s aim is to reduce to an ordered 
and mtelligible system the soattered and isolated 
sphnters of evidence collected through surveys 
exoavations and chance disoovenes But only a 
few regions and short penods have as yet been so 
thoroughly explored and mvestigated that the 
facts of themselves make an mtelligible pattern 
We have to fill up the gaps with guesses and 
assumptions 

The title of my address is mtended to recall an 
assumption which has exercised a profound 
formative influence on archesologioal studies 
which 18 mdeed held by many as an axiom above 
discussion In 1899 Montelius stated this faith m 
the book entitled like my address The Orient 
and Europe At a time when the peoples of 
Europe weire so to speak without any civilization 
whatsoever the Orient and particularly the 
Euphrates region and the Nile valley were already 
m enjoyment of a flourishing culture The oinliza 
tion which gradually dawned on our oontment was 
for long only a pale reflection of Oriental culture 

In 1899 BUifli a statement was very much more 
an affirmatoon of faith than a deduction from 
accumulated data 

Restated m simpler but still not altogether 
unambiguous terms the statement quoted from 

* non the ptMldentisl •ddmi to Scotlon H (Xntbropolasr) of 
th« BtttWi AtMdatkm iMlrtNd at OMObrids* on Angtat tt 


Montelius resolves itself mto the following pro 
positions treated as axioms (1) ( mh^ation in 
the Orient is extremely ancient (2) civihzation 
can be diffused (3) elements of civilization were 
m fact diffused from the Orient to Eurojie (4) 
the diffusion of historically dated Oriental types 
provides a basis for brmging prehistoric Europe 
withm the framework of histoncal chronology 
(6) prehistoric European cultures are poorer than 
contemporary Oriental cultures that is civilization 
IS later in Europe than m the East To day none 
of these propositions except No 2 need be treated 
as postulates rather than as conclusions fixim the 
results of mvestigations for the excavations 
published during the last five years have provided 
abundant data by which to test the axioms 
vahdity 

Let me first summarize the results of exoavations 
m Hither Asia that tend to establish the first 
axiom — the antiquity of Oriental culture The 
beginning of the historical or Dynastic period m 
Egypt and Sumer now constitutes a fairly accur 
ately dated horizon The comoidenoe of Egyptian 
and Mesopotamian sources is now cl ise enough to 
permit of this horizon bemg dated with general 
consent about 3100 ± 100 B c The latest additions 
to knowledge resultmg from Frankfort s masterly 
operations at Tel Agrab Tel Asmer and Khafaje 
mtensify our appreciation of the high level of 
Oriental civilization and emphasize the long dura 
tion of the Farly Dynastic Age The Sm Temple 
at Khafaje was rebudt five times In the same 
period the Temple of Abu at Tel Asmer imderwent 
four reconstructions 

The Farly Dynastic penod itself was far 
from the begmmng of urban life In the Tigris 
Euphrates delta it is preceded by two penods 
termed respectively the Jerodet Nasr and Uruk 
phases dunng which monumental buildmgs were 
already being erected At Erech below the earhest 
Dynastic temple rums the German excavators 
uncovered the wall stumps of a gigantic edifice 
that had been reconstructed once or twice m the 
Jemdet Nasr penod These walls m turn rested 
on nuns of a no less imposmg building the Red 
Temple— a ventable cathedral adorned with a 
mosaic of clay nails and with friezes of stucco 
beasts The Red Temple itself was twice re 
modelled and was after all only the succesaw of 
a still earher but no less monumental cathedral 
turned m new of its unusual stone foundations 
the Luneetinie Tmple Now yon do not build a 
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cathedral every fifty years, even if it be built only 
of mud brick This series of three prehistono 
temples with their several reconstructions must 
cover a period of several centuries 

But even in the Limestone Temple we are 
dealing with a highly organized urban civilization 
presupposing centuries of experimentation and 
development Some aspects of that development 
are explicitly revealed m the arohseological record 
From the floor level of the Lmiestone Temple the 
Germans sank a shaft 17 m or just under 60 ft 
deep to virgin soil It was dug entirely through the 
debris of prehistoric dwellings As one winds down 
the ramp into that dizzy abyss one can distinguish 
m the pit wall eighteen layers marked by hearths, 
floors, stumps of walls, and heaps of sherds and 
artefacts Admitting that I am now guessing 
perhaps rashly, I cannot believe that the al’XJbaid 
culture represented in the lower levels at Erech is 
later than 4500 B 0 

It has never been suggested that the geo- 
logically very recent delta of Lower Mesopotamia 
was the cradle of food production It is m fact 
evident that the al’Ubaid farmers who settled on 
the freshly emerged land-siurface there brought 
with them from older regions a culture already 
mature In the last five years the excavations 
of Mallowan and Speiser in Assyria and Syria have 
given us glimpses of what preceded al’Ubaid m 
the Fertile Crescent It is true that history does 
not fully dawn there until relatively late — ^until the 
time of the Dynasty of Akkad mdeed But relations 
with Ijowor Mesopotarma were so close and so 
contmuous that the arohseological record provided 
by the prehistoric levels of Gawra, Nineveh, and 
Chagar Bazar can be proved parallel to that from 
the protohistono levels of Sumer So when wo find 
in Gawra XIII pottery and other relics typical of 
the earliest or al’Ubaid phase of Sumer’s pre- 
history, we have no reMon to doubt that al’Ubaid 
in Assyria is virtually contemporary with al’Ubaid 
in Sumer But Gawra XIII already boasted a 
cluster of three handsome and monumental 
temples, decorated with pamted buttresses and 
niches, and grouped round a court 20 m by 14 m 
in area 

The al’Ubaid temples at Gawra are perched 
upon a tell, formed from the ruins of older settle- 
ments, and rismg already 25 m to 30 m. above 
the plain. Below the al’Ubaid foundations come 
settlements belonging to the Tel Halaf culture 
Mallowan found the same culture beneath, and 
therefore older than, al’Ubaid remains at Arpa- 
chiya, 38 ft. below the histoncal horizon at 
Nineveh and in deep layers at Chagar Bazar. The 
Tel Halaf culture is accordingly older than the 
al’Ubaid — if you want a guess, I would hazard 
>MJ000 B.o.''as a moderate date— but it is no less 
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sophisticated Monumental circular buildings, 
cobbled streets, delicate and beautifully paini^ 
vases, ingeniously carved stone beads and stamps 
ahmdy used for sealing property attest already a 
well-organized society, an advanced economy, 
highly developed craftsmanship 

The Tel Halaf culture must have flourished for 
several generations Mallowan uncovered at least 
five building levels at Arpachiya and seven at 
Chagar Bazar , and yet at Gawra, Nmevch and 
Chagar Bazar the oldest Tel Halaf foundations 
rest upon the ruins of villages characterized by 
pamted pottery of the Samarra style Guessing 
frankly once more, these might take us well back 
into the sixth millemum B c 

Yet the culture revealed even m these remote 
depths resembles the European neolithic only m 
the most formal sense— in the continiiefl use of 
polished stone adzes and some other tools Hie 
earliest cultures of the Fertile Crescent, like its 
Early Dynastic cities, are so unhke anythmg we 
know in Cis-alpine Europe before Roman tunes, 
are economicaUy so far ahead of Koln-Lindethal or 
Skara Brae or even Toszeg as to seem almost 
mcommensurable Yet some companson is m- 
evitable if Montelius’s fifth postulate is to be 
objectively criticized 

The abruptness of the contrast may to-day be 
softened by reference to a region that is more 
than spati^y intermediate between Mesopotamia 
and Europe 

The results of the long campaign conducted at 
Aliijar Huyuk by the Oriental Institute of Chicago, 
which were published this year, have given the 
first definite clue to the culture-sequence on the 
plateau In particular, they provide the skeleton 
of a chronology 

Below the Hittite foundations on the acropolis 
at Ali^ar (but not on the terrace) came a deposit 
with Cappadocian pamted ware now termed 
Early Bronze Age or AU^ar C Below that, five 
buildmg layers, accountmg for II m. of deposit, 
represent the Copper Age or Ali^ar B This must 
end by 2000 bo. A beginning towards 3000 B c 
might be inferred from an imported Mesopotamian 
cylinder of Jemdet Nasr style, stone figurines like 
those regarded as Anatolian mtruders m the Early 
Dynastic layers of Gawra and Tel Asmer, and 
animal pendants of stone remarkably like those 
from the Early Dynastic temple of Sin at Khafaje 
To this same Copper Age belong the ruins and 
burials at Ahlatlibel near Ankara. It was a period 
when commerce was sufficiently organized for 
metal to be common and seals to be useful. 

But beneath the lowest Copper Age floors, von der 
Osten's shaft pierced 8*5 m. of debris, divisible 
into seven building levels, before reaching virgin 
soil. The earliest Anatolian culture, represented 
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by Ah^ar A is already so advanced that it is 
accurately termed Chalcolithic However sparingly 
used copper silver and lead were common enough 
to mdicate well established commercial channels 
of distribution and specialized producers Stamp 
seals were already employed But certam pot 
forms and fabrics arc already comparable to the 
Central European two handled tankards like 
those of the Hungarian Copper Age occur in the 
topmost layers only (Ali^r A2) for the rest lugs 
take the place of handles but a distmctive shape is 
a high pedestalled bowl at first with a remarkably 
Danubian profile The fabric is self coloured black 
to red but generally muddy and sometimes parti 
coloured — black mside and round the rim but 
brownish below on the exterior The Anatolian 
Chalcolithic seems rooted m the fourth millennium 
B c but how far back remains quite uncertain 
Despite conspicuous divergences the Copper Age 
and Chalcolithic cultures of Central Anatolia are 
patently related to and continuous with those of 
north western AnatoUa long known from Schlie 
mann s excavations at Troy Re excavation 
there under Blegen has substantially enhanced 
the impression of the antiquity of Anatohan 
culture If the Americans have not yet provided 
iimmpeachable data for determming the absolute 
age of the earlier cities they have at least filled 
m and expanded the scheme propounded by 
Schliemann and Dorpfeld Ihe Troy that the 
Achaeans might have sacked about 1200 B c did 
Lord Raglan allow us to believe m a Trojan War 
was not VI but Vila Troy VI goes back on the 
strength of Helladic imports to 1600 B c Cities 
V IV and III turn out to be quite important 
settlements divisible into several architectural 
levels and making up together a formidable 
accumulation 4 m deep Troy II thus separated 
from the Mycenaean horizon can no longer be 
brought down to the Shaft Grave epoch however 
neat Aberg s typological comparisons may look It 
IS firmly anchored m the third millennium what 
ever its precise limits may be Troy I lielow 
it was already a city girt by an imposmg wall Its 
citizens were executing monumental sculptures 
that provide a new Imutmg date on Montehuss 
assumption for the statue pienhirs of Atlantic 
Europe By this tune as Miss Lamb has shown 
at the contemporary Lesbian township of Thermi 
copper and even bronze were already being worked 
celts might have hammered flanges battle axes 
were used m war while trade brought marble vases 
from the iEgean Islands Remans of a still 
earhor phase of culture may be discerned at Kum 
Tepe Soundings there produced pedestalled bowls 
like those from the earbest Chalcolithic of Ali^ar 
that seem still missing in Troy I and the con 
temporary Lesbian site 


The experiments m Anatoba thus go far to 
re enforce with objective facts the antiquity and 
relatively high level of Oriental culture assumed 
m axiom 1 Moreover taken m conjunction with 
Heurtley s excavations m Macedonia they con 
cretely demonstrate connexions between Asia 
and Europe that are the precondition for admittmg 
axiom 3 and provide a crucial mstanoe for testing 
axiom 6 that is for companng demonstrably 
contemporary cultures m Europe and Asia 
Heurtley has convmcmgly demonstrated the 
Anatolian ancestry of the Early Macedonian 
Bronze Age culture it begins with fully developed 
homed tubular lugs growing from the bowls rims 
The evolution of this odd type that appears fully 
formed m Europe can be traced stratigraphioally 
on the Asiatic side It emerges as a finished product 
first m phase B at Thermi its earlier stages are 
illustrated m phase A lor once we have fully 
documented a cultural spread which is irreversible 
m this concrete instance axiom 3 becomes a con 
elusion from ascertamed facts 

Implanted in Europe Anatolian culture appears 
poorer than its Asiatic parents Even m 
phase A Thermi was quite a township the con 
temporary Troy 1 a fenced city Their economy 
was so far advanced that copper and even bronze 
could be used for tools as well as weapons metal 
was so plentiful that quite a lot was left lying 
about for Miss I>amb to find The Early Macedonian 
settlements which are not older than Troy I give 
the impression of rustic villages lor all the metal 
collect^ among their rums they might be neolithic 
Macedonia was still veiled m mists which the 
Oriental sun must pierce Ixifore an economic system 
comparable even to the Anatolian could function 
But if the Early Bronze Age culture of Mace 
donia 18 unambiguously rooted m Asia the later 
neobthic culture which it supersedes is no loss 
securely Imkod with that of Vinca and Tordos m 
the Middle Danube basm beyond the Balkan ranges 
Comparison of the Macedonian robes with those 
from the Morava Middle Danube Maros sites shows 
that we are dealmg not with two cultures but with 
different facies of one and the same culture We 
may reasonably speak of a Vardar Morava culture 
extendmg from the coasts to the Maros 

How such a contmuum was constituted remams 
a question for debate elsewhere Its absolute 
antiquity cannot be defined with precision For 
our purpose the supreme importance of the Vardar 
Morava complex is that it establishes at least once 
a contmuity of culture from the iEgean to the 
Danube basm Whatever be the chronological 
horizon of that contmuity its existence provides 
a justification for admittmg axiom 3 — diffusion 
from Asia to Central Europe is likely 
(To be eonitnued) 
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Soil Erosion in India* 


By Dr. R. Maclagan Gorrie 


Contrasts with American Data 


Rainrall and River Behaviour 


TCpROSION losses aro less where the rainfall is 
well distributed, and it is now commonly 
recognized that erosion has most serious conse- 
quences in arid tracts A heavy monsoon has 
more effect upon sloping fields than it has on 
neighbouring grasslands, whereas in and climates 
the smaller area of fields in more carefully terraced, 
but the neighbouring grazmg grounds are more 
vulnerable to infrequent but heavy downpours 
This may serve to explain an anomaly that occurs 
in run-off intensity data American figures worked 
out by Ramser and frequently quoted show the 
following averages m cubic feet per second per 
square mile, and m contrast I also quote tentative 
data of the same sort for Indian conditions 


HlUy timber. 10-30% Blop« 800 
„ putnru 620 

„ cultivated 1040 


• Of Current Seten'e, Aufust 


dame 120 

KootliUta scrub fnreet cloaed 

to gnuUns 700 

lieavllygraacd 1000 

S87, aothor'i review of Q C AjW 


The Amencan farmer usmg a motor-tractor 
keeps his fields large, and so the run-off from 
broad slopes of bare plough land is greater than 
from his paddocks of comparatively well clothed 
pastures This also applies to Canadian and 
Australian average conditions and to parts of 
South Africa. On the other hand, the Indian 
peasant farmers have their fields m tmy and often 
well-terraced units which catch and hold the rain- 
fall, whereas their grazing grounds are so misused 
and so badly protected with a mutilated plant 
cover that the run-off from them is far heavier 
In the Afiican dependencies, acoordmg to Sir 
Frank Stockdale’s statement at a meeting of 
colonial offioers held m Oxford m June 1937, 
“agricultural activity was as frequently to blame 
for erosion as overstocking with live-stock”, so 
probably their run-off figures would be equally 
heavy for cropped land as for grazed land. Reliable 
data for run-off and erosion, and also for rainfall 
mtensitios and storm behaviour, are lamraitably 
scarce even for our most important catchments, 
and a great field of work awaits the next generation 
of colonial research workers. 

of ft paper nuA before the Koy .1 Society of Arts on 


Mr E G Bilham’s paper on “Weather and 
Water Supply" read at the Pubhe Works Congress, 
1937, directs attention to the fact that even m 
Great Britain very few attempts have so far been 
made to correlate the loss of rainfall by evapora- 
tion, surface run-off, and seepage with the be- 
haviour of streams More work is required upon 
the actual fate of all the ram that falls upon a given 
type of plant cover and the contribution which 
this cover makes to the nearest stream in terms of 
surface and ground -water flow, before we can dis- 
cuss mtelligently the reactions of the larger rivers. 

A study of the Ravi River flow records for the 
last twenty-five years carried out by the staff of 
the Punjab Irrigation Research Institute shows no 
significant indication of any gradual increase in 
number or intensity of floods nor any direct 
correlation of heavy floods with heavy rain. This 
IS presumably owmg to the fact that the heaviest 
floods arise fi^m heavy snow-melt m the high inner 
hills, combining with a senes of downpours falling 
on eroded ground m the foothills The figures of 
winter flow do, however, indicate a continued 
deterioration in supplies available for winter 
urigation It is scarcely to be expected that a 
simple phenomenon such as the run-off of rain can 
be correlated exactly with the highly complex 
phenomena which go to make up the stream-flow 
of a large nver The Ravi River’s catchment of 
nearly 16,000 square miles vanes from 2,000 ft. to 
20,000 ft in altitude and contains several recogniz- 
able meteorological zones, so instead of looking for 
any correlation between rainfall and run-off for the 
whole, it would be better to study small individual 
sections and find out how each tributary reacts to 
the rain and snow which fall withm its catchment. 
Unfortunately, the rainfall data in this case are for 
only one rain gauge for the 16,000 square miles I 

New Indian Statistics of Erosion Losses 

Reliable run-off figures for forest and grassland 
are now available for the first time for Indian 
conditions. A technique of volumetric analysis of 
water and silt was worked out by the Punjab 
Irrigation Research staff at Madhopur in 1936 for 
a type of small isolated plot of undisturbed soil 
3J sq. ft. in area, and this method has 8in,ce been 
followed in forest plots at Nurpur in Kangra 
district. A battery of six plots gave three pairs, 
namely, (i) grass, (ii) grass and shrubs, and (Ui) 
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bare soil, on a slope of 1 in 4 on an eroded hillside 
of poor Siwalik sandstone. The grass cover over 
all IS distinctly poor, as it is recovering slowly 
from previous heavy grazing The bare plots 
contain a little grass which has been kept cbpped 
back with scissors They thus simulate local 
grazing conditions to some extent, though we have 
not reproduced the destructive trampling action of 
cattle scramblmg on a greasy hill-side , and the 
run-oflf from grazed areas must therefore be con- 
siderably heavier than the figures now reported 


Measurements reported from the Bombay Dry 
Farmmg Research Station at Sholapur (chief 
investigator, Mr N V. Kanitkar) show a loss of 
116 tons of soil per acre per annum from a field of 
jowar, a Sorghum which is the most important com- 
bmed grain and fodder crop m the Bombay Deccan. 
This loss was caused in a properly cultivated plot 
as a result of two very intense storms of 3‘6 m 
and 4 3 in The total rainfall of 28 inches is 
usually fairly well distributed and no such mtense 
storms occurred during the previous year when 
measurements were started 


FRT T' ^ M ] ~1 ’ T The silt lost m these mtense 

e g I? f-vS- - » storms was particularly nch 

u U ^3 ^ J f valuable plant foods such 

^ - 5 ^ as lime and potash, which 

i § ^ h/ o/ stolen by erosion, leav- 

■s ^ " 5 ing the remaimng soil much 

i 800 k — 8 , 5 _ A ' JjJf -- poorer Of the various other 

a < - y 1 ^ ^ kinds of plant cover tested, 

« Bf — j 1 * 1 — the amount of water lost in 

I H ^ ^ I the run-off was not strikingly 

I 41X1 ^ ~ different where weed or crop 

<! S .SL cover was dense The 

jg / /y y'' amount of soil lost where the 

ioo - -j^ /- - -p ^ weeds had been reserved in 

jy fallow was just one two- 

y 1“ ’ hundredths of the.;owor plot, 

\ \ [ J L. 1 while the clean fallow of bare 

0 200 400 000 8(W HHX1 1200 1400 noK) but Uncultivated ground 

Eun 09 (MIIMM*) ’ u J ne r 1 

COMPARATIVE RUK-opp POR Amrricak AND PUNJAB CONDITIONS 26 tous of soil per Ecre 

American data from C E Ramser's curves (broken Imes) Indian data JOVXir 

from Pabbi Hills torrent measurements by Irrigation Branch (full Imes) pmt S loss These astonish- 
ingly heavy losses of silt were 

The results of the first monsoon’s catch is os from very gently sloping ground, the average 
follows : slope being per cent or 1 m 80, and the data 

onuand Bair noil. aro entirely reliable, having been collected from 
PMaoBsiAOB or rais which rah m% "w% cHp^ thoroughly isolated plots I am mdebted to Mr. 

on. cover cover rvrrysdaw Kanitkar and Dr W Bums for permission to use 

Out of total of 4fl In on SZ'wft days tbAOB fimiivM 

duxlng July-Ootober 19S7 7 « 25 figures 

Out of total of 51 In. In 4 houn, the The pomt whioh this expenment has brought 

h«avi*at single storm 2 2 1 7 0 ,8 that, under Indian conditions, good 

wnoBi Of son. lost pbb acsb cultivation on even a shght slope is no better 

ca^ sway on 82 wet dsra 3,600 lb 3.0001b 18,5001b ^jjaii bad Cultivation for saving soil, unless 
Carried away by a single storm ... r r - -j 

(61 in rain) 260 lb 307 ib 3,511 lb R protected by some form of contour ndgmg 

The only sure way of reducing soil losses 
These figures give one food for thought when it during exceptionally heavy storms is by contour 

is realized that tn a nngle storm the uncovered phta ridgmg which is sufiioiently deep to render each 

lost soil at the rate of 1 J tons per acre This may be field a more or less self-contained catchment unit, 

taken as a t37pioal figure for all bare fallow fields so that cumulative run-off from a series of fields 

in the foot-hills of northern India except properly u ja-evented. The necessity for such protection 

levelled rice land, and they are definitely con- is brought out by subsequent figures for these 

servative for the average village fprazing lands same plots in 1937, so far unpublished but furnished 

which suffer finm trampli^ of cattle. The ordinary m a letter from Mr N. V Kamtkar, who reports 

grazing lands also suffo- from the accumulative that this same jotrnr plot has lost a total m the 

action of shallow gullies cutting the surface on year of 133 tons per acre. This mcluded one 

long slopes, a phase of erosion which is, of course, storm in whioh 2 13 in of ram in half an hour 

not reprodueed in our small square plots. removed the huge amount of 52 tons of silt per acre. 


The results of the first monsoon’s catch is 
follows : 


Out of total of 46 in on 82'wrt d 
during July-Ootober 1937 
Out of total of 51 In. In 4 houn, 


Carried away on 32 wet daya 
Carried away by a alngle al 
(61 in tain) 


3,600 lb 3,900 Ib 18,600 ib 

260 lb 307 Ib 3,511 lb 
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Obituary Notices 


Dr. Leo Frobemus 

\^7E regret to record the death, at the age of sixty- 
VV five yeors, of Dr Leo Frobonius, the widolj 
known German anthropologwt and explorer, which 
took place at Biganzolo on Lake Maggiore, Italy, on 
June 0. 

The claun of Frobenms to bo remembered m the 
amiala of anthropology will rest on hia intrepidity 
and asniduouH devotion to exploration in African 
Innda and among African peoples In the course of his 
life he made no leas than twelve journeys of explora- 
tion, all of a more or less arduous character, and it 
WHS on the last of those, when in 1 934 ho penetrated 
depths of the Sahara scarcely known to the Beilouin. 
and reached the sources of the River Ouwenat, that 
he contracted the malady which forced him to abandon 
the expedition and after some years of illness was 
the ultimate cause of his death 

Frobemus was bom on June 29, 1873, in Bcrlm 
At an early ago he was attracted to the studies which 
Is'ciime his life-work After sjiending some years 
at the ethnological museums of Ilremen, Leipzig and 
Basle, ho detcnnmcil to devote himself to explora- 
tion In 1904 he founded the Gcnnan Central African 
Research Expi-dition and embarked upon a joumev 
to the Congo Basui, which lasted until 1906 In 
the following year he sot out again, and between 1907 
and 1916 completed six further journeys ui Africa, 
MSitmg the Upper Niger, Timbuctoo, Togoland, the 
northern Sahara, the western Sudan, Khartoum and 
£l-Obeid, Algeria and Tunisia, and finally Turkey 
and northern Abyssinia 

Henceforth for some years Frobemus was busily 
engaged in working up the anthrojiological material 
he hail collected m Africa, and he published a number 
of important books and papers dealing with his 
observations and conclusions He was a bold, original 
and mdepondent thinker, but as he hod shown in his 
earliest work as a young man, apt to generalize on 
inmifflcient evidence, as well as to give too wide an 
application to on mterpretation which might be valid 
for a restricted area which had come under his 
observation. Mis theory of cultural contmuity and 
cyclical development, in which he mamtamed that 
the various phases of civilization had developed in 
a manner exactly analogous to the growth of a living 
organism, was the subject of much embittered 
controversy 

In 1924 Frobemus founded the Frankfort Research 
Institute of Cultural Morphology, and four years later 
set out with seven assistants on an expedition 
to Central and South Africa, m the course of which 
he visited and conducted mvestigations among the 
Zimbabwe rums of Rhodesia, shortly before the 
excavations by Miss G. Caton -Thompson, conducted 
under the tegis of the British Association, which was 
to visit South AAica m the followuig year Frpbenras 


found himself unable to accept the conclusion that 
these ruins were Bantu in origin, as suggested by 
Randall-Maclver in 1906, and as was confirmed by 
Miss Caton-Thompson’s mvostigations, but arrived 
at the view that some six thousand years ago this 
area had been an outpost of Sumerian and Babylonian 
culture He also concluded that the iron age had 
begun m Africa a thousand years earlier than in 
Europe, iron working havuig ontereil Africa from 
India by way of Madagascar In the search of further 
evidence to support this conclusion, he afterwards 
V isiteil India Two later expieilitions wore to Tripoli 
in 1932, when ho studied the prehistoric course of 
the Nile, and in 1934 to the Sahara, as already 
mentioned, his last journey In this year he was 
appointed director of the Racial Museum at Frankfort, 
and for tho rest of his life di\ ided his time between 
Frankfort and his residence on Lake Maggiore 


Mr. W. R. BarcUy, O.B.E. 

Wk regret to amioimee that Mr William R 
Barclay died at his home in Binnmgham on Septem- 
ber 16, aged sixty-three years He was a leailmg 
metallurgist and one of the outstanding authorities 
on non-femius metallurgy 

Mr Barclay was etlucatwl privately and later 
attended the Sheffield Tochmoal College (now the 
University of Sheffield) Durmg 1910-19, he was 
lecturer m electro-metallurgy in the University of 
Sheffield During the Groat War, he became chief metal- 
lurgist and assistant director in thcNon-Ferrous Rolled 
Metal Section and technical director of the Electro- 
Metallurgical Committee of the Mmistry of Munitions. 
He was made O B E for his services 

In 1928, Mr. Barclay became raanagmg director 
of Henry Wiggm anil Co., Ltd , and in 1931 he was 
appointeil consulting metallurgist to the Mond Nickel 
Co , Ltd. He was largely mstnunental in mitiatmg 
the company research and development organization, 
as a result of which, in conjunction later with the 
International Nickel Co . innumerable new uses were 
discovered for nickel and nickel alloys 

In 1936, Mr. Barclay was elected president of the 
Institute of Metals, and he was re-elected to serve 
a further term m 1937. It was durmg his presidency 
that the Inatitute decided to award an annual medal 
for outstanding services to non-ferrous metallurgy. 

Mr. Barclay was well-known m metallurgical circles 
m the United States, and he was mvited to deliver 
the Calvm W. Rice Lecture to the American Society 
of Mechanical Engineers m June of this year. At the 
same time, he was to be awarded the degree of doctor 
of science by the Stevens Institute of Technology. 
Unfortunately, owmg to his illness, he was luiable to 
attend these functions. 
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News and Views 


Albrecht Penck 

On September 25 Albrecht Penck world famed oa 
geologist and geographer will celebrate hia eightieth 
birthday Bom at Renditz near Leipzig in 1868 
Penck was educated at Leipzig and Munich taking 
his Ph D in 1878 In 1886 two years after he had 
published hia Die Verglctschening dtr Dt utschen 
Alpien he was appointed to the chair of geography 
in the Lnivorsity of Vienna where ho n inainwl for 
twenty years until m 19(>« he was appointeil to take 
charge of the Museum of Marine Studies m the 
University of Berlin I ndei his direction the 
Museum was much enlarged and he himself made 
important contributions to tlie studv of hytliography 
In 1922 hf was maile director of the Institute of 
C eograpliy of the Lmveisity becoming emeritus in 
1927 While still at Vienna Penck had established 
an international reputation for his illuminating 
treatment of geology and geography as linked 
studies His Morphology of the Earths Surface 
( 1 894) was speedily accord^ recognit ion as a standard 
work Notwithstanding his numorous contributions 
to geography, which his widely extended travels 
kept in close touch with practical realities Penck s 
strongest claim to the leinembrance of posterity will 
rest on his epoch making studies of the loo Age 
Since the publication of Dio Alpen im Eiszoitalter 
(1909) written in conjunction with his old pupil and 
friend, Ed Bruckner liis classification of the four 
phases of maxunum glaciation has been fundamental 
in all studies of quaternary geology and the history 
and chronology of early man In tendering our 
congratulations on this occasion to Prof Penck we 
hope that he may live to enjoy th< homage due to 
his labours for some time to come 

Mr H C Sampson, C I E 

Mb H C Sampson is retiring from the jKist of 
economic botanist at the Royal Botanic Gardens, 
Kew on September 30 Before going to Kew m 
1927, Mr Sampson had gained a wide experience of 
tropical agriculture m various parts of the Empire 
Educated at the University of Edinburgh ho com 
menced his career in the Transvaal Department of 
Agriculture and in 1906 entered the Indian Agricul 
tural Service, retirmg m 1923 as director of agri 
culture Madras In 1920 Mr Sampson made a tour 
in Coohm China and Cambodia to study coco nut 
and cotton cultivation, and after his retirement from 
India he worked for a tune m Nyasaland for the 
Empire Cotton Growing Corporation Mr Sampson s 
appomtment at Kew was made in connexion with 
the grant from the Empire Marketmg Board for the 
promotion of the economic development of the 
Empire, and his work at Kew has bwn devoted to 
this end In addition to givuig advice on crop 
inqirovemeat and on the mtroduotion of plants of 
eotmomw unportanoe to correspondents from all 


jmrts of the Emjurc Mr Sampson has paid visits, at 
the request of the Colonial Office to British Guiana, 
British Honduias th< West Indian Colonies and East 
aiul West Africa to study their economic resources 
He has recently publishul a List of thi Cultivated 
( lop Plants of the British rinjiirt (hew Bull 
Additional Senes 12 1936) 

Sir Geoffrey Evans, C I E 

Mr Sampsons successor as tconomic botanist is 
Sir < (offroy Evans who is retirmg from the post of 
priiK ijiitl of the Imperial ( illegi c{ Ti epical Agii 
culture Tnnidiul Sir Geoffrey was educated at 
( amhndgc aiul was on the staff of the University 
Agraultiiral Department befoie entering the Indian 
Agiicidtuial biivici 111 1900 Ho n tired in 1923 as 
dinctor of agricultim Bengal Afterwards Sir 
( eoffiey worktxl in Australia Iiji and N< w Guinea 
as director of cotton ciiltiiic iindi i the Empiie 
Cotton (jrowiiig Corporation and was appointed 
principal of the College in Trinidad in 1927 

Mr O T Faulkner, CMC 
liiF govtinmg body of tin Imperial College of 
Tropical Agriculture Trinidad has appointed Mr 
O r Faulkner to the post of piincipal of that 
Colli g( in Slice wsion to Sir Geoffrey Fvaiw It is 
diftiiult to suggest the naint of anyoiii better quail 
hed to fill this apjvnntmeut Mr Faulkner has had 
a rijio and varied exjx'nence of tiopical and sub 
tropical agriculture in its manv and varied phases 
Ho first saw service abroad as mjoologist to the 
Rubber < rowers Research Association in Malaya, and 
after w< rkmg there for two years was m 1914 ap 
pointed to the Indian Agricultural Service as deputy 
director of agricultiiro m the Punjab In 1921 he 
resigned from this Servici to taki up the aj: pomtment 
of director of agriculture Nigeria For his valuable 
Work in this capacity where hr dthned tho agri 
cultural policy of the couiitrv and built up a most 
efficiont Department he was made C M G m 1928 
In 1936 ho was transferred to Malaya ns adviser on 
agriculture which post he now relinquishes 1 1 
become prmcipal of the Imperial College of Tropical 
Agriculture As this College is responsible for the 
troming of all rocruits for tht ( olunial Agricultural 
Service the post of principal is a most responsible 
and important one Mr Faulkner was bom m 1890 
and took his Natural Sciences Tripos at Ciambndge 
in 1911 with first class honours and in the followmg 
year took his diploma m agriculture 

Saentific Theory and Pubhcity 

Thb strictures on the methods of the BBC in 
relation to certam broadcasts dealing with arohaco 
logical subjects, with which Prof Gordon Childe 
prefaced his presidential address to the Anthropo- 
logical Section at the Cambridge meeting of the 
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British Association, has once more raised a perennial 
problem in scientific discussion, which is of no httle 
public mterest The methods of the BBC must 
be above the suspicion of propagating error, especially 
m relation to the advance of scientific discovery 
Unfortunately, the field of research to which Prof 
Childe refers has been ui the past the happy hunting 
ground of the irresponsible theorist In certam 
branches of aroheeological mvostigation the apparent 
familiarity of the terminology and subject matter — 
the character and purpose of objects of everyday 
use m the life of the past, and the inferences as to 
cultural and racial contact to bo drawn from them — 
not only lend themseK os to speculation, but also the 
more startling and sensational the exposition, the 
more readily it commends itself as matter likely to 
bo of interest to the public to those who control the 
machmery of publicity the lay Press and organize 
tions, of which the BBC is the most important, 
engaged m the unofficial education of the public 
The obvious remedy that the BBC should be 
advised by a committee of scientific men, and that 
other organizations and the lay Press should consult 
expert opmion m order to eliminate the danger of 
error, is open to the imputation of stiflmg progress 
in favour of orthodoxy The only remedy is full and 
free discussion without favour, after an impartial 
statement of controversial pomts at issue 

Jupiter’s Satellites 

Positions of the newly discovered Satellite x are 
available from July 6 to August 1, but the mterval 
IS too short for the computation of an orbit with 
any degree of certamty A preliminary mvestigation, 
however, suggests that the object is at a distance of 
about 7 milhon miles from Jupiter, its motion being 
direct Whether it is just inside the orbit of vi or 
outside that of vit is open to doubt, but further 
observations will enable compruters to decide this 
pomt Observations of Satelhte xi sue available from 
July 80 to August 1, but it is impossible to compute 
an orbit from such data From ^e figures it is con 
jectured that the body cannot be less than 10 million 
mdes from Jupiter, and so it oertamly lies outside vn, 
but there is nothmg at present to ^ow that it does 
not lie outside ix 

Thbsb preliminary mvestigations were made by 
Dr M Davidson, who assumed, m the computation 
of the orbit of Satellite x, that this was practically 
circular While going to press a Harvard Card 
announces that two different orbits for Satelhte x 
have been computed the results of which have been 
commumoated by Prof E 1 YowelJ, Cmoinnati 
Observatory The figures m round numbers are as 
follows The first orbit, which indioates that the 
motion of the satelhte is duwot, has a very high 
eocentnoity, 0 6362, the senu major axis being 
0,900,000 miles This implies that the satellite makes 
its closest approach te its primary at a distance of 
2,100,000 miles, its greatest distance being 9,600,000 
miles The other orbit shows an ecoratrioity 0 6207, 
motion retrograde, and the semi major axis 18,310,000 


miles If this be correct, the satelhte would approach 
Jupiter to a distance of 6,940,000 miles, and would 
recede to 29,676,000 miles, the time to complete a 
revolution being more than 2} years The fact that 
two such diverse orbits can be deduced from the 
same data shows the great difficulty, as already 
pointed out, of attaching much importance to the 
elements which are based upon a short tune 
mterval 

Inland Ice Field in Alaska 
A BuiXKTiN of the National Geographic Society 
of America aimouncos that an expedition under the 
auspices of Harvard Umversity and of the National 
Geographio Society, and under the leadership of Mr 
Bradford Washburn has made, durmg the course of 
aeroplane flights, the important discovery of a vast 
inland loe field in Alaska The ice is hemmed m 
by a coastal range of mountains with peaks reach 
mg lOOOfi-19 000 ft above sea level This range 
stretches from the Copper River Valley above Cordova 
to the AJsek River Valley in the Yukon Most of the 
ice lies athwart and to the west of the Alaska-Canada 
boundary Ime where it turns north to the Arctic 
Ocean The ice thus forms a barrier to land com 
munioation between the south panhandle of Alaska 
and the major part of the territory m the north It is 
stated that the ice field covers a stretch of territory 
236 miles long It is m effect so extensive as to con 
stitute an ice reservoir which provides the source of 
large outflowing glaciers, mcluding the Bering and 
Malaspma glaciers the unmense size of which — ^they 
are 30 and 60 miles wide respectively — is now 
accounted for This part of Alaska (which possesses 
the conditions favourable to glacier formation — 
namely, high altitude, low temperature and high 
precipitation) thus contains the largest known ice 
fields outside the polar regions It is a remarkable 
feat that an expedition of only four men should have 
succeeded m photographing 1,000 square miles of 
territory m a country peculiarly difficult of access 
They have also earned out geological work m the 
St Ehas Range 

Solar Activity and Radio Commumcation 
In the speech made by the Postmaster General, 
Major Tryon, at a luncheon of the Newcastle on- 
Tyne Chamber of Oommeroe, he announced that the 
Post Office, after consultations with the American 
telephone authonties, is constructing a special radio* 
receiving station to combat the intense sunspot 
activity which is expected to mterfere senously with 
world radio oommumcations m 1940 The long 
distance mtemational radio telephone services are 
mainly operated on short wave lengths, and are found 
to be particularly susceptible to serious mterferenoe 
at penods of great sunspot activity This has been 
proved by the grains at shortwave reception 
stations, and the connexion between solar flares onus 
mg sunspots and fade-outs and magnetic disturbances 
has been clearly established Approximately, they 
appear to follow an eleven-year cycle, a disturbance 
being due m 1940, and owmg to the enormous 
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increase in the long diatanoe telephone traffto, 
engineers sue doing their utmost to prevent dis 
organivation of the traffic at that period 

Tbb British Post Office and the American telephone 
authorities have decided that the beet vray to obviate 
the effects of sunspot activity is to adopt a now 
bechmque for the reception of short wave trana 
missions A number of receiving aerials will be suit 
ably spaced m the direction of the incoming signals 
The Post Office has issued a statement givmg an 
■deal reception station It would accommodate six 
receivers for twelve circuits and sixteen separate 
aerials erected so as to face America Very stringent 
conditions are laid down for an ideal site for the 
station It must bo at least two miles long, a quarter 
of a mile broad, the length bemg m the direction of 
America It must be flat and reasonably damp 
It should bo remote from roads carrying motor traffic 
and yet be a reasonable distance from London to 
keep the cost of the land lines low The present Post 
Office receivmg station at Baldock does not even 
approximately satisfy these conditions The Cooling 
Marsh at Rochester nearly fulfllled the required 
conditions and this has been selected It is expected 
that the new station will be m use early next year, 
and that even under very bcui conditions it will be 
possible to mamtam a satisfactory commercial tele 
phone service 

New Metallurgical Laboratories at Sheffield 

Sib William Biuiao opened the new bir Robert 
Hadfleld Metallurgical Laboratories at the University 
of Sheffield on September 15 The laboratories mark 
the first stage m a scheme of development of the 
University for which cm appeal was issued two years 
ago Sir Robert Hadfleld contnbutod generously m 
resfionse to the appeal and as a mark of appreciation 
of this and his many other benefactions to the 
University, and particularly the Department of 
Metallurgy, the laboratories have been named after 
him, and a commemorative plaque m the mam 
laboratory Was unveiled by Sir William Bragg The 
following telegram Was sent to Su Robert Hadfleld 
‘ Members of the University and others assembled 
at the inauguration of the Sir Robert Hadfleld 
Metallurgical Laboratories send you hearty greetings 
They remember with gratitude your contmuous 
gienerosity to the University, and regret your absence 
from this ceremony They send you best wishes for 
a speedy recovery to health. ’ The Umversity of 
Sheffield is umque among the universities of Great 
Bntam m that it confers degrees m metallurgy as 
distmot from degpoes m science , these were established 
BO long ago as 1907 The new laboratories will be 
used primarily for teitohing, but reseeuoh Work will 
also be earned out In his address, Sgr William Bragg 
referred to the relation of scienoe to mdustry, and 
said that although they may be forced together by 
oiroumstemoee, a metallurgical school, like the restrain- 
ing constituent m ui riloy vHiioh prevents separation 
of the components, holds theory and praotioe 
together and gives the industry strength and adapt 
ability 


International \ War on Locusts 
The Fifth International Locust Conference held at 
Brussels at the end of August was attended by 
delegatee from more than twenty countries The 
great economic importance of the problem was 
emphasized by the results of a statistical mquiry 
organized by the International Centro for Anti 
Locust Research in London Ihe information col 
looted from the majority of the countries suffenng 
from loc ists and grasshoppers showed that the 
avoioge cost of these pests to the World amoimts to 
not less than 16 million pounds per annum Dis 
ciiMsions at the Conference were centred raamh 
round the necessity of establishing permanent 
organizations for the supervision of the original 
centres of locust outbreaks with a view to the pre 
volition of such outbreaks in future An agreement 
was n acheil by the various delegations that such 
organizations should be established Without delay 
and iinanced on an mtemational basis This decision 
was made possible by the extensive mvestigations 
carried out during recent years by an mtemational 
team of entomologists surveying some of the most 
maccessible parts of Africa and Arabia There is 
every hope that the recommendations made by the 
Conference will bo adopted and acted upon by the 
Governments oonoemed and that the control of 
locusts by the prevention of the swarm formation 
will become an accomplished fact 

Launch of the Graf Ztppelin 
A NOTABLB example of the progress of aeronautical 
science was provided by the laimohing on September 
14 of the new Gorman airship L 7 130, to which 
Dr Hugo Eckener gave the name Qraf Zepptlvn 
The laimoh is described as having been earned out 
with precision and the great ship took to the air 
perfectly It will be recalled that, on a similar 
occasion two years ago, the Htndenburg took about 
half an hour to rise and then twioo lurched down 
wards before her height was brought under control 
It may therefore be inferred that the designers and 
constructors have now at their disposal much more 
complete knowledge as to the factors which influence 
the stability and behaviour of largo airships and 
that the new vessel is thereby the more assured of 
a successftil career On the first of her acceptance 
trial flights she cruised for a period of eight hours 
and made a good landing at the Loewenstadt Military 
Aerodrome Hydrogen was used os the liftmg 
medium When the Hindenburg was wrecked at 
Lakehurst m the United States, it was stated that 
hydrogen would not m fbture be used As, however, 
helium m practically unobtainable outside Amm’ica, 
the engmeers have devised a method whereby it is 
claimed that the mam risk is largely eliminated 
This IS associated with the necessity for releasing 
froe hydrogen as the load diminishes due to the 
consumption of the fliel, but by arranging for the 
storage of the water formed during combustion, they 
have provided the necessary ballast so that the ship’s 
height can be controlled with little or no recourse to 
wastage of hydrogen The motive power is supplied 
by four Daimler Bens mgines, each of more than 
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700 horse power which give the ship a onusing 
speed of about 80 m p h In length she m 803 ft — 
slightly lees than the Hindenburg — ^but her hydrogen 
capacity of 7 062 000 cub ft is fully 25 per cent 
greater 

Iron Age Settlements in Wiltshire 

Thk mvestigations by tlie Prehistoric Society of 
iron age sites near balishury have comjileted for the 
time being the exammation of the settlement at 
Odstock which began on Juno 12 under the direction 
of Mr C W Phillips honorary secretary of the 
Society About half of the six acre site has been dug 
and the remainder will bo examined next joar The 
settlement is dated at about 200 b c and as antici 
jiated was found to tiavi been occupied by a small 
agricultural community growing wheat oats barlo> 
peas and beans though traces of wheat only have 
been discovend Apparently they farmed on an 
extensive scak As much as fifty tens of gram was 
stored in a single season I ight is thrown on their 
methods in the re|X)rt of the recent investigation (The 
Times Sept 6) Many pits for the bulk storage of 
gram were found within the settlement enclosure but 
as storage in damp conditions would encourage the 
gram to sproi t it was hrst toasted m large ovens 
before bemg placed in thi pits Remains of ovens used 
lor ordmary cookery have also been found as well as 
quantities of pottery iron knives bone implements 
etc I here is evidence that among the domestic 
animals were pigs cows and goats and a large 
number of horses of a small type Some time after 
the first occupation the settlement was surrounded 
by an enclosmg bank and ditch which were in no 
sense a fortification Within this enclomiro m 
addition to the pits already inenti ned were a large 
house a timber structure forty five feet m diameter 
with an external veranda a second which was 
thirty feet m diameter and a number of other 
timbered erections 


If the inference as to the character and purpose of 
the fragments of pottery from the pits is well founded 
and they are the remams of ovens which liad been 
used for drymg com this is the earliest link m a 
chain of evidence for a practice which esm then be 
traced m Britain from about 200 b o down to modem 
times In AntiguUy of September Dr Cecil Curwen 
refers to the practice of drymg com m kilns m the 
island of Lewis comparing the kilns with the com 
drying furnaces found in some Romano British 
settlements m southern Bntam Mr O G 8 Craw 
ford m a note quotes evidence for the practice m the 
west back to at least the sixth century of our era 
while Dr Curwen adding that the kilns seem to 
have been a product of Roman culture m western 
Europe states that so far as he was then aware 
they did not occur m Bntam before the latter part 
of the Roman period The evidence from the Wilt 
shire settlement is thus of considerable mtereet as a 
possible instance, oonsiderably earlier m date and 
not of Roman ongm, of a practice with a prolonged 
history of cultural oontmuity 


Prehistonc Scottish ‘Temple’ 

Fubtheb progress is reported m the excavation of 
the prehistoric temple at Clydebank Dumbarton 
shire of which Mr Ludovio Mann is in charge The 
central area of the site in which are a large number 
of inhumed and cremated mterments of the stone 
and bronze ages is estimated to have a diameter of 
SIX hundred feet A recent discovery reported in 
Ihe Times of September 19 is that of the remains of 
a circular walled enclosure 43 feet in diameter at a 
distance of 219f ft from the mam centre which is 
now m course of being imcovored In the walling to 
the north west has been found a large rectangular 
stone In contact with this wos a fallen pillar stone 
This seems to have formed part of an altar like 
structure Th pillar stone hail been shape*! and on 
cleaning shewed traces of what are described as 
serpentine devices in black and red pigments — a 
discovery which if confirmeil by further exammation 
appears to bi unique in British archeology At a 
distance of 55 ft from thi centre of this stone ring 
and on th* same radius us the stone and pillar was 
another large fallen upright stem Many of the finds 
on this Bite which include five different types of 
pottery are said to bo unique in character and 
technique A large number of socket holes have 
been discovered which eontam decayed and car 
lionized wood apparently largely of oak The 
temple seems to have consisted to a great extent 
of earthworks of which the layout is indicated by 
the postholes along the margins Traces of a circle 
of nineteen largo equidistantly set monoliths have 
been dctccte*! at a distance of 129 ft radius from 
the mam centre It is evident that this site is of 
considerable importance and compk xity and that care 
fill excavation and planning will be necessary before 
its true character and purpose can be determined 

Economic Use of Water-Power 

UntiIj recently engmeers considered that when 
both water and fuel power were available then it 
was best to develop all the water power first and 
then use steam as an auxiliary source of power In 
designing many recent power stations this procedure 
has almost been reversed The steam station is built 
first the overhead costs being much cheaper then 
when the load gets large and it would otherwise be 
necessary to provide reserve generators and equip 
ment to take the mam load a beginning is made 
with the water power station which is mamly used 
to help with the peak load and so avoids the necessity 
of purchasing reserve generators In the preliminary 
report published m 1934 of the National Resources 
Board, set up by the United States Government it 
IS stated that the great technical advantage of water 
power plants is that they can be turned on for a 
few hours work and then turned off agam without 
much loss In the present technical regime, their 
function IS mainly that of a supplementary source, 
used to carry pe^ loads for brief periods During 
the rest of the tune the load is earned by the more 
economical ffiel burners In the August number of the 
BEAMA journal, HEM Kensit pomts out that 
quite small waterpower stationB possessing good 
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‘pondage’ or moderate storage faeilttiea can be 
eoonomioally developed to several tunes their con- 
tinuous capacity in order to take the peak loads of 
fuel power systems. In Great Britam the Water 
Power Sources Committee reported in 1921 that there 
were 260,000 kilowatts of oontmuous power available. 
The modem view is that where small water-powers 
are used, they should be ‘over-developed’ by providing 
reservous so that they could take both the base loads 
and the peak loads. There are several oleotnc-power 
schemes m America which take full advantage of I ho 
utility of the storage capacity of water-power in 
reservoirs when combmed with steam stations 

Science and Culture 

The August issue of /Science and Culturr, piiblislieil 
in Calcutta under the auspices of the Indian Science 
News Association as "a monthly journal of natural 
and cultural sciences”, includes several imjKirtunt 
contributions and is in every way a credit to all 
who are concerned with its production In tho loading 
article on social implications of science, support is 
given for tho movement represented by the committee 
oil science and its social relationships of tho Inter- 
national Council of Scientific Unions and tho now 
Division of the British Association, and it is suggostml 
that the Indian Science Congress Association should 
discuss the subject in a plenary session at the fortli- 
comuig meeting at Lahore. Sir James Jeans’s lecture 
on the origin of the planets, delivered durmg the 
visit of delegates of the Bntish Association, to India, 
IS published in the issue ; and among the subjects 
of other interesting articles are . electrical charge 
distribution m thunderclouds, chemical composition 
and nutritive value of bananas, and recent advances 
m the study of plant growth hormones The speeches 
made by Sir John Simon and Sir William Bragg at 
tho anniversary dinner of the Royal Society on 
November 30, 1937, are reprmted in full from the 
Notea and Recorda of the Society, the flfst issue of 
which appeared in April last, together with notes 
on the foundation and history of the Society from 
the some publication. 

The late Lord Rutherford 

The Tranaaotiona and Proceedinga of the Royal 
Society of New Zealand, vol. 68, June 1938, contains 
an obituary notice smd photograph of Lord Ruther- 
ford, signed “E M.”, doubtless the work of his old 
research student at Manchester, Dr. E. Marsden, who 
IS now head of the N Z, Department of Scientific 
and Industrial Research. There are about thirteen 
P®gee of biography written by one who well knew 
and admired Rutherford. Then follow nine pages 
of bibUggraphy, listing about three hundred publica- 
tkms of books and papers by Lord Rutherford. This 
bas been oarsAiUy compiled by Dr. t>. M. Focken, 
Baverijr-llaokansia lecturer in physios at the Uni- 
versity of Otago,^ 

Bwthquakos in ftoJy sod in New Zcatend 

Cent^ 09m tif Meteorology and GepiAysioe 
» catalogue of 


or sensible earthquakes, for the year 1936 (BoU. 
Stamtro, anno 1936). Tho total number known is 
134, or about one third of the average number (412) 
for the foity years 1891-1930 Their mtensity, also, 
wai much less than usual , moio than half were so 
slight that they wore not able to shako doors or 
windows, and only one, with its origin in Etna, 
afiproached destriictivo strength, several houses in 
Aciioalo iM-iiig slightly injiircil Tho soismological 
section of tho Dominion Observatory at Wellington 
liaa issued a somewhat loss detailed report on the 
Now Zealand earthquakes of 1936 (Bulletin No 126 ; 
1937) From this, wo loam that tho number of sensible 
oaithqiiokos was 12.6, less than half tho average (264) 
for tho [irecoding twelve years, but nearly the same 
ns tho average number (122) for tho eight years 
excluding 1929-32, in winch many after shocks of 
tho gieat oaithqiiakos of 1929 and 1931 occurred 
Five of tho shocks wore of intensity 6 ( Rossi -Forol 
scale), that IS, none could be ranked os a destructive 
oaithquake Tho opicontral regions (Biillor River and 
Hawkes Bay) of the two earthquakes referred to 
seem to have reeumed their normal activity. 

Renewed Seismic Activity m Greece 
Athens has again been disturbed by strong earth 
tremors but no damage has been done m that city. 
Tho epicentre of the shock is reported to have been 
to the north-east of the city, and is probably the 
same us that of July 20 and also July 27 The most 
recent shock was registered on seismograms in 
Ijoiulon at about 3 a m on September 18, and does 
not appear to have been any more intense than that 
of July 20 

Belgian Red Cross Exhibition 
Tub Belgian Red Cross is organizing a popular 
scientific exhibition to bo held in the Egmont Palace, 
Brussels, on October 1-30 It will be entitleil 
“L’Kommo” and will comprise tho following groups • 
(I) movement (bones, muscles, nerves); (2) blood 
vessels and circulation ; (3) respiration and voice , 
(4) foods and digestive organs , (6) thought and 
sensation ; (6) special senses , (7) the part played 
by glands ; (8) transparent organs , (9) the man of 
glass; (10) mdividual and public health Further 
information can pe obtained from Croix Rouge de 
Belgique, 80 rue de Livoume, Brussels. 

A Catalogue of Rare Books 
In addition to works on English and European 
literature, the fine arts and a selection of important 
new books, a catalogue recently published by Bernard 
Quantch, 11 Grafton Street, London, W.l, oontaifis 
an annotated list of works on natural history in- 
cluding books from the library of Baron Bouok. 
early mediome and surgery from the library of Sion 
Cbllege, and the exact and applied seienoes. Among 
the numerous works on natural history may be mm- 
tinned the German text of J. Htibner’g "OoUeetioft 
of Exotic ButtorfUee” (1806-1841) described as **an 
extremely fine and ooniqilete eopy of the greateM’ 
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entomological woric ever produced,” “Bippon’a mono- 
graph on bird-wing butterflies (1808-1006), of which 
not more than thirty copies were completed, and 
Dreaaer and Sharpe’s history of the birds of Europe 
(1871-1806). The most notable works on medicine 
and surgery m the catalogue are the first quarto 
edition of Sir Thomas Elyot’s “Castel of Helth” 
(IMl), the first edition of Gerard’s ‘‘Herball or 
Generali Histone of Plantes” (1607) and the first 
edition of Harvey’s “De Motu Cordis” (1628). 
Among the old works on the exact and applied sciences 
figure the first edition of Cocker’s “Anthmetik” 
(1678), Bilhngsley’s translation of Euclid’s “Elements 
of Geometrie” (1670), Watson’s translation of 
Belaard Palissy’s “Learned Dialogue Concerning 
Waters and Fountames” and Zahn’s work on con- 
temporary optics (1702). 

Speed Records 

On September 16, the world’s speed record on land 
was raised to 360-2 mph by Mr. John Cobb at 
the Bonneville Salt Flats, Utah. The oar used was 
a 2,600 h.p Napier-Railton The previous record 
was 346-60 m p.h. set up by Captam G E. T Eyston 
m his car Thunderbolt (see Ratdiie, Sept. 3, p 430). 
On September 16, Captain Eyston regained the 
world record from Mr. Cobb with the Thunderbolt, 
attammg an average speed of 367-6 mp.h Sir 
Malcolm Campbell set up a water speed record of 
130-01 m.ph. on September 17 at Lake Hallwil, 
Switeerland, in his motor-boat Blutbud. 

North-East Coast InstituUon Engmeenng Awards 

The Gold Medals of the North East-Coast Institu- 
tion of Engmeers and Shipbuilders given for papers 
read during the session have been awarded as follows ; 
Engmeermg Gold Medal to G J. Lugt, of the Werk- 
spoor Company, Amsterdam, for his paper on “Diesel 
Vana” ; Shipbuilding Gold Medal to Prof. F. Horn, 
of the Technische Hochschule, Berlin, for his 
paper on "Measurement of Wake” ,- M. C, James 
Gold Medal to Dr. T. Swmden for his paper on 
"Special Steels and their Application to Engineering 
and Shipbuildmg”. The Thomas Fenwick Reed Gold 
Medal, for the member of the Institution not more 
than thirty years of age who, among entrants for 
the medal, shows the greatest evidence of ability to 
take a share m the control of industry, has been 
awarded to John Hmdmarsh. Mr Hindmarsh was 
for some time m the employment of Michell Bearings, 
Ltd., before obtaining his Whitworth Scholarship, 
when he went to King’s College, London ; he is 
now employed by Messrs. Swan, Hunter and Wigham 
Richardson, Ltd., Neptune Works, Walker, New- 
castle-on-Tyne. The Institution is giving two new 
soholanhipa this session (each of £100). These have 
been awanled to Harry Chilton, an apprentice of the 
North-Eastern Marine Engineering Co. (1038), Ltd., 
and a student at Sunderland Technical College ; and 
Thomas Conn, an apprentioe ship draughtsman in 
the employment of Messrs. Swan, Hunter and Wig- 
ham Riohait^Km, Ltd., WaUsend-on-’Tyne, for study 
at King’s College, NeveasUe-on-Tyne. 


Announcements 

Dubino the forthcoming winter, Mr. H. V. Gamer, 
the guide demonstrator of the Rothamsted Expen- 
mental Station, and other members of the Btatf, 
will bo available for lectures on the Rothamsted ex- 
perimdnts to agricultural societies and similar bodies. 
All communications regarding lectures should bo 
addressed to the Secretary, Rothamsted Experi- 
mental Station, Harpenden, Herts. 

Pbof Aured KAhn, director of the Kaiser- 
Wilhelm Listitute of Biology, Berlin, Dr. Hugo 
Hassmgen, professor of geography at the University 
of Vienna, and Dr Hans Ahlmann, professor of 
geography at Stockholm, have been elected members 
of the Prussian Academy of Sciences m the physioo- 
mathematical class 

The Child Welfare Information Centre of the 
League of Nations has issued a useful analysis of 
reports received by the Secretariat from thirty-seven 
countnea on the legislative and administrative 
measures that have been taken or have been under 
consideration during the year May 1037 to May 1038 
with reference to any aspect of child welfare (Lon- 
don : Allen and Unwin. 3s ) 

The Child Guidance Council has awarded fellow- 
ships in psychiatry of the value of £300 and tenable 
for a year to Drs. Allen G. Cnsp, Kenneth Soddy 
and Rosalmd Vacher for half-time work at the 
London Child Guidance Clmic, I Canonbury 
Place, Islington, N.l. 

The New York banker, Mr. W. Childs, has left 
Yale Umversity ten million dollars for cancer research. 

’Thirty radio coast stations of the United States 
are provided with a medical man to give advice to 
passing ships. 

The London County Council has accepted a tender 
for £72,136 for building work m connexion with the 
erection of its new antitoxm establishment at Car- 
shalton, which will afford valuable opportunities for 
research. 

The Mmistry of Health with the collaboration of 
the Department of Health for Scotluid and the 
National Fitness Council has arranged a permanent 
Health Exhibition which is being shown at the 
British Empire Exhibition and will be sent on to 
towns throughout Great Britain. 

’The sixth Argentme Congress of Medicine, which 
will be held at Cordoba on October 16-21, will con- 
sist of three sections devoted respectively to biology, 
mtemal medicine and surgery. 

’The twenty-fifth French Congress of Social Hygiote 
will be held at the Bordeaux Faculty of Mei&ine 
on September 30-Ootober 2 under the presidency 
of M. Georges Rialer,-^ Further mformation can be 
obtamed friim AUianoe d’bygttne aooiale, 6 riie des 
Oases, Paris. 
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Well Illustrated ★ SEVEN NEW BOOKS * 


NEW (2m0 EDITION. 101 llluitmiont. 2I«. 

CHEMISTRY OF THE PROTEINS 

By DOKOTHY PRDAN LLOYD. M A . D.Sc . F.l C , Director of the British Leather Manufacturers’ Research 
Association ; and AGNES SHORE, B Sc, A I C , Demonstrator, Phvslolosy Department, London (Royal Free 
Hosoital) School of Medicine for Women. 

With an Introduction by SIR FREDERICK GOWLAND HOPKINS. OM., MB, D Sc, F R.C.P., F.R.S. 
“Although Engllth books dealing with the chemistry of proteins are not lacking, the present work stands alone m aim 
and In scope. It contains a synthesis of knowledge such as has not hitherto been attempted In this domain ." — The 

— — Introduction 

A NEW BOOK. 21 Illustrations. 7s. «<|. 

AN INTRODUaiON TO INDUSTRIAL RHEOLOGY 

By G W. SCOTT BLAIR, M A., Ph D , A.I.C , Head of the Chemistry Department, National Institute for Research 
in Dairyini, University of Readlnf , Part-time Lecturer In Colloids, Sir John Cast Technical Institute, City of 
London. 

With a FOREWORD by EUGENE C. BINGHAM, A B , Ph D , D Sc 
This volume, being the first one of Its kind, should find a useful place In all industrial laboratories. 


NEW (2nd) EDITION. 41 Illustrations 21s. 

THE CHEMICAL ANALYSIS OF FOODS 

A Prmctlcel Treetise on the Exemlnation of Foodstuffs and the Detection of Adulterants 
By H E. COX, Ph.D , D Sc.. F I C , Analytical and Consultins Chemist ; Public Analyst for the Metropolitan 
Boroufh of Hampstead and the County of Comvvall 

Thoroughly revised and brought up to date, including much new matter. Particular attention has been given to methods 
for the determination of preservatives, of metallic Impurities, fluorides and substances such as ascorbic acid, and enzymes. 


NEW (14th) EDITION. 130 Illustrations. IBs. 

Clowes and Coleman’s 

QUANTITATIVE CHEMICAL ANALYSIS 

Edited and Revised by D STOCKDALE, Ph D , A I C. , University Lecturer in Chemistry, Cambrldie , and 
J. DEXTER, B Sc . A I C 

For this edition the type has been completely reset and a considerable part of the text has been rewritten The general 
arrangement of the volume remains unchanged, and Its primary object is to serve at on intermediate textbook. 


A NEW BOOK. (To be published in 7 Vols.) Vol I. SO Illustrations. (Ready in Onober.) Be. «d. 

VITAMINS AND VITAMIN DEFICIENCIES 

By LESLIE J HARRIS, Ph D., Sc.D , F.I.C , Nutritional Uboratory, Medical Research Council and University of 
Cambndge. 

With a Foreword by SIR FREDERICK GOWLAND HOPKINS, OA1., F R.C.P , F R.S. 

Vol. I. Introductory and Historical— Vitamin Bj and Berl-Berl. 

"/ con strongly recommend the book to oil students who desire acquaintance with the present position and outlook In the 
field of vitamins, and behove that the specialist will welcome an admirable summary of the facu available to-day and 
a bibliography fully up to date ." — ^The Foreword. 


A NEW BOOK. 


4 Plates and 33 Text-fl|uros. 


BIOCHEMISTRY FOR MEDICAL STUDENTS 

By W. V. THORPE. M.A., Ph.D, Reader In Chemical Physlolo|y. University of Blrmln|ham. 

This volume Is an eodeavour to supply the student cf medicine or dentistry with those Biochemical facts that he will 
require especially. . — 

A NEW BdOK. 87 Illustrations. 12s. «d. 

ELEMENTARY ANATOMY AND PHYSIOLOGY 

By JAMES WHILUS. M D., M S., F.R.CS., University Reader In Anatomy, Guy’s Hospital Medical School. 
With a Foreword by Prof. T. B. JOHNSTON, M.D., Ch.B. 

Correlates structure and function, and emphasises the essential Inter-dependence of Anatomy and PhysMogy. 

; 104 Gloucester Place, London W.l . . " 
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LEITZ 

LEITZ microscope objectives are famed throughout the world on account of their 
high degree of correction and their unvarying quality— attainable only by the most 
exacting methods of control at every stage of proauctlon. LEITZ objectives are 
equally well known for their comparative immunity to tropical conditions. Full 
use is made of new kinds of glass as these become available in a constant endeavour 
still further to improve the performance of LEITZ objectives and to ensure their 
continued superiority. 

Achromatic objectives for routine clinical investigations. 

“Fluorite” objectives— recommended for dark-ground microscopy and photo- 
micrography on account of their excellent spherical and chromatic correction. 

Apochromatic objectives for critical research and highest resolving power. 

LEITZ achromatic objectives specially selected for their freedom from polarising 
properties can be supplied at a slight extra charge. 

Write also for particulars of LEITZ OBJEKTOL, the new Immersion fluid. 

E. LEITZ (LONDON) LTD., 20 MORTINER ST., W.l 


BOOKS 

NEW SCIENTIFIC BOOKS 

The l&rge stock of English and Foreign Scientific 
books IS arranged for easy inspecbon 
Classified Catalogues will be sent 
post free on request 
Orders by post are executed by return 

SCIENTIFIC LENDING LIBRARY 

The Library lends books 
on the Pure, Applied and Medical Sciences 
Annual Subscription, Town or Country, 
from One Guinea 

Prospectus post free on application 

SECOND-HAND SCIENTIFIC BOOKS 

An extensive stock of recent editions on Pure, 
Applied and Medicsd Science, offered at 
greatly reduced prices EARLY MEDICAL. 
PHYSICAL and CHEMICAL books always 
available Address- 140 GOWER STREET 

STATIONERY 

for the Student and Research Worker 
Drawing Instruments, Slide Rules, Logarithmic 
and Squared Papers In jpat variety 
Mkroacope Slides, Cover Slips and Boxes 
Loose-leaf and ^nnd ^ratebooks 

H. K. LEWIS & Co. Ltd. 

iM QOwiR miirr, London, w.ci , 

Telephone; EUSton 4183 (5 lines) 


HEFFER’S WILL BUY 



any Interesting books on 

early science. 

Please send details of any 
such books you wish to sell. 

W. HEFFER & SONS, LTD. 
BOOKSELLERS CAMBRIDGE 


SECOND-HAND MICROSCOPES 

Large Selection by Best Mekers 
WMon •narl’ Oucflt <41 t • ■ Zulu Outfit, 2/3, l/<, 1/12 tit I* t 
WiSMti'SeevIc' Outfit <21 tt UltsOucflt.2/3; I i! I II <11 II t 
WMsen •twvlM Outfit <!• S S Letts Outfit, 2/3, 1/4 <IS It • 
WMMHI •Swvic’ Outfit <14 14 t I SmIi •Nm.Uii’ Outfit <3 3* 

SEVCRAL SECOND-HAND SUDE CABINETS £i to £20 


UsU cf MIentapn, TtfMnfxt and Blnecuhn. tn nqimt 



BROADHURST, CURKSON « CO. LTD. 

i, PwriiutMi ROAD. LmiRmi. ..Cl 

. (3 minute* from Burlnvlea Str**« Mttro. Sutlen) 
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Recent Scientific and Technical Books 

Volu e» marked unlh an aaUsrtak {•) hate been rece ed at Nature Office 


Mathematics Mechanics Physics 

Abbott, P , and Kerridge, C E National Certihcato 
Mathomatim Vol 1 {hirst Year CourHi ) Cr 8v Ip 
338 (London English Univemtips Press Ltd 1938 ) 
net* 

Abbott, P , and Marshall, H Nat onal Cert flcato 
Matheinatiis Vol 1 (bet on! \ear Couth ) Cr 8vo 
Pp 314 (London English Univirsit es ProHs Ltd 
1919 ) 7» net • 

Attwood, Edward L , an 1 Cooper, I C G A Text book 
of Laying Off or The ( iHimetry of Shipbudding Demy 
Hvj Pp 121 (London New York and Toronto Long 
mans Green and Co Ltd 1938 ) 7« 61 not 

Balogh, A lleitrag zur Nomographie iCweite Auflage 
8vo Pp 56 (Wion Sallmayer Verlag 1938 ) 2 gild 
marks 

Baravalle, H von /ahlen fur je lermann aus Physik 
und Technik Vollig nou boarboitoto xerftnderto und 
stark erweiterte Auflage 8vo Pp 147 (Stuttgart 
Franckh sche Verlagsbuchhandlung 1938 ) 2 80 gold 

marks 

Bell, Robert J T Co ordmate tiolid Geometry Ueuig 
Chapters I IX of An hlomontary Treat we on Co 
ordinate Qo metry of Ihree Dimensions Demy 8vo 
Pp xin +175 f xliii (London Macmillan and Co ltd 
1938 ) 7« 6d • 

Borchardt, W G A School Arithmetic Cr 8vo Pp 
XU +648 +lxxiv (London Hivmgtons 1938 ) 5« 

Borel, Emile Traits du calcul des probability et des 
ses applications Tome 4 Applications divorsos et con 
elusion Fascicide 2 Applications aux Jean tie Hasartl 
cours profess^ k la haoult^ des Sciences do Paris R5dig5 
par Jean Ville Roy 8vo Pp xi +122 (Pans Gauthier 
ViUars 1938 ) 60 franos • 

Boxman, A M School Anthroetic Cr 8vo Part 1 
Pp vii +250 (London J M Dent and Sons Ltd 
1938 ) Without Answers 2s 3d with Answers 2s Od 

Brister, H W , and Duke, W G E Progressive Oeo 
metry First staige Demy 8vo Pp 178 (Edinburgh 
OUver and Boyd London Gurney and Jackson 1938 ) 
3f 

Bcoda h a n g, M , Brewer, W L , and Lemon, H B 
Electric Current and Magnetism Cr 8vo Pp iv +28 
(Chicago Umversity of Chicago Press London Cam 
bridge University Press 1938 ) 9d. net 

Btodshang, M , Brewer, W L , and Lenum, H B 
Fleotrons Cr 8vo Pp iv +30 (Chicago University 
of Chicago Press London Cambridge University Proes 
1938 ) Od net 

Bttrck, W Akustiohe RUckkoppiung und RUokwirkung 
8vo Pp 65 (Wurzburg Konrad Tnltech 1938 ) 2 60 
gold marks 

Cammerer, J S Der Wftrrae und Kklteschutz m der 


318 +107 plates (Berim Julius Springer 1938 ) 28 

gold marks 

Cox, S J A Concise Trigonometry Cr 8vo Pp 
V11+184+X1V (London Rivingtons 1938) 3s 
Czajber^ E Wahrschemlichkeitarechnung und ihre 
Anwendung auf Fshlerausj^eiohung Statv([tik und Lebens 
versioherung (Sammhing von Lehrbaohem auf dem 
Gebiete dor mathematisoben Wissensohaften Band 9 
Haft, 2 ) Vierte Auflaga Roy 8vo Band 2 Pp 470 
.. — _ jc J 17 40 gold 


g und Berlin B G feubner 1938 ) 


Fatres, Virgil Moring Applied Thermo lynamits 
(Eng n er ng bcien S ries ) Ml Hvo Pp xvin 374 
(New Yoik The Ma millan C 1938 ) 17* not • 
Faraday Society Reaction K nut i s a General Dw 
iss II hell ly the haralay So loty September 1937 
R. V 8vo Pp 268 (London an 1 1 Imburgh t urney 
an I Ja knon 1 (38 ) I (W m t * 

Fehse, F Neuo Wign / r Erkenntnw in der Plektr z 
(fttsi hr clcktrK hi 11 lektr s h Str m magnotisch 
Feld Hvo Ip 6 (Berlin Cl arl ttenburg C J F 

V Itkmann ( m b H 1318 ) - lO g 1 1 marks 

Geary, A Lowry H V , and Hayden, H A Mathe 
mates for Tc hi i al Stulents Part 1 CV Hvo Pp 

VI 1 +314 (Lon Ion New Y rk an I Toronto L< ngmans 

< roen an I C Lt ' 1938 ) 4s • 

GIcnister, S H Raliiir al ( eometry for Schools Demy 
8v B k 1 Pp 64 (Lon Ion Bombay and Sydney 
Go rgo r HarrapanlCo Ltd 1038) 1» tW 
Gnmsehl Lohrbu h ler Pliysik zum Ocbrouch boini 
UnUrricht nebiii aka 1cm s hen Vorlesungen und zum 
Selbstst idium Nnuboarbeitet \on H TumaNchek Band 
2 led 1 Elektromagnet sche toll Uptik Achte 
Auflag Roy 8vo Pj 816 (Leipzig und Berlin B Q 
Teubn r 1938 ) 

Hardy, James G A Short Course in Trigonometry 
Revised ed tion Demy 8vo Pp ix+143 (New York 
Ihe Macmillan Co 1938 ) 9« 

Houstoun, R A A Treatise on Light Seventh edition 
Demy 8vo Pp xi +528 +8 plates (London New York 
and Toronto Ixingmans Green and Co Ltd 1018) 
14« net* 

Karlton, P Du und Hio Natiir eine modeme Physik 
flrjedermann Hvo Pp 368 3 9 plates (Berlin Deutsoher 
Verlag 1938 ) 5 50 gol 1 marks 
Lenard, Ph Deutsche Physik Tn vier Baaden Sup 
Roy 8vo Band 1 Lmleitung und Mechanik Zweite 
Auflage Pp 247 (MUnchon J 1 Lehmann 1938 ) 
8 HO gold marks 

Lindquist, E F Study Manual fur a hirst Course in 
Statistics Pp 121 (London Bombay and Sydney 
George U Harrap and Co Ltd 1938 ) 5s 
Mahon, G E , and Abbott, P National Certificate 
Mathematics Vol 3 (Third Year Course) Cr 8vo Pp 
342 (London hnglish Universities Pr^ Ltd 1938 ) 
7s Od net * 

Mcngc, E Mechanik Aufgaben aus der Maschmen 
technik (Bibliothek der gesamten Technik Ban I 442 
380) Teil 2 Pp 138 2 40 gollmark8 Ted 3 Pp 

156 2 80 gold marks (Leipzig Max Jkneoke 


10 »* 


8) 


FkirM, Mothig Elwnentary Thennodymunics 

(Bngioesring Bowooe amnes ) Med 8vo Pp xiii+225 +3 
pl««q tNw* York The Mkomdlaa Co , 1038 ) 12s net • 


Nilsson, Gerhard ErklArung ernes PhAnomens der 
BtatiBchen FloktrizitAt Cr 8vo Pp 17 (Stockholm 
Aktiebolaget hahicrantz Boktryckerei 1938 )* 

Oldham, F , and Langton, E General Physics (with 
some Astronomy) Part 1 Mechanics Heat and Pro 
parties of Waves (Now General Science Series ) Cr 8vo 
^ xii +278 (London University of Loncion Press 
Ltd 1938) 4s* 

Palmer, A H G , and Part, H E Geometry fur Schools 
Cr 8vo Pp xii +308 +xii (London O Beil and Sons 
Ltd 1988) 4s 6d 

Raahevsky, Nicolas Mcdhematical Biophysics Physioo 
mathematioM Foundations of Biology Sup Roy 8vo 
Pp xviii +340 (Chicago Univeraity of ChioaM Preos , 
London Cambridge University Press 1938 ) 18s net * 
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Reklemciatet, K ToTOk>gie dor Fohreder und kombma 
toriache Topologie der Komplexe (Miatbematik und ihre 
Anwendungen in Monographion und LehrbUchem heraua 
gemben von E Kamke Band 17 ) Mod 8vo Pp ix + 
196 (Leipzig Akademischo Verlagageeellsohaft m b H 
1938 ) U 80 gold marks • 

Richardaon, E G Physical Science n Modem Life 
Ex Cr 8vo Pp 266 +16 plates (I ondon English 
Univemties Press Ltd 1938 ) 8s 6d net • 

Rlemann, B Partiolle D flerentialgleichungen und ihre 
Anwendungen auf physikalisohe Fragon Voriesungen 
Herausgegeben von K Hattendorf 8vo Pp 326 
(Braunschwo g Friedr V eweg md Sohn 1938 ) 9 60 
gold marks 

Schleler, F Mathemat k (Bibliothek der gesamten 
Teohnik Band 321 ) Dr tte verbesaerte Aufla^ 8vo 
Pp 230 (Le pzig Max JAnecke 1938 ) 3 20 gold marks 
Scott, J F Xne Mathematical Work of John Wallis 
DD FRS (1616-1703) Demy 8vo Pp x h240 
(London laylor and Franc a Ltd 1938 ) 12s 61* 

Skoleni, Th Diophantische Oleichungon (Er^bnisse 
der Mathematik imd ihrer Qrenzgebiete Band 6 Heft 4 ) 
Roy 8vo Pp 130 (Berlin Jul us Spnngor 1938 ) 
16 gold marks 

Sutton, Richard Manliffe, Edited by Demonstration 
Experiments m Physics (I^pared under the auspices of 
the American Association of Physics Teachers) Med 
8vo Pp viii + 646 (New York and London MoOraw 
HiU Book Co Inc 1938 ) 25s * 

Warner, Frank Appli^ Descnptive Geometry with 
DraRing room Problems Second edition Med 8vo 
Pp 228 (New York and Lon Ion McQraw Hill Book 
Co Inc 1938 ) 13s 6d 


Engineering 

Bieske, E Rohrbrunnon Zweite Auflage Roy 8vo 
Pp 314 (MUnchen und Berlin R Oldenbourg 1938 ) 
14 gold nuwks 

Bittner, Ernst Momontentafeln un I E nflussfi&chen 
fUr krouzweise ^wehrte E senbetonplatten Sup Roy 8vo 
Pp 86 +81 plates (Wien und Berlm Julius Sprmger 
1938 ) 9 60 gold marks 

Bblte, K, und Kdchler, R Transformatoren rait 
Stufenregelung imter Lost Roy 8vu Pp 182 (MOnchen 
und Berhn R Oldenbourg 1038 ) 9 60 gold marks 
BSnlng, P Flektnsche IsolierstoBe (Sammiung 
Vieweg Heft 114 ) 8vo Pp 134 (Braunschweig 
Fnedr Vieweg und Sohn 1938 ) 8 80 gold mewks 
Brennecke, L Der Orundbau FUnfte Auflan neu 
bearbeitet und herausgegeben von Erich Lohmeyer 
Band 1 Teil I Roy 8vo Pp 248 (Berlin Wilhelm 
Ernst und Sohn 1938 ) 19 gold marks 
Brawn, H B , and Bryant, A J Engmeermg Science 
Vol 2 Heat and Heat Engines and Elleotroteohnios 
Imp 16mo Pp X +450 (London Macmillan and Co 
Ltd 1938 ) 6s * 

Budihold,T Elektnsche Kraftwerke und Netze Roy 
8vo Pp 430 (Berlm Julius Sprmger 1938 ) 33 gold marks 
Burnhatn, T H Elngineen^ Economics Works Organ 
iaation and Management Book 2 Works Orgamzation 
and Management (Pitman s Engmeermg Degree Series ) 
Fourth edition Demy 8vo Pp x +330 (Lradon Sir 
Isaac Pitnutn and Sons Ltd 1938 ) 8s Od net * 
Busch, H Feuereinwirkung auf mofat brennbare 
Baustofte und Baukonstruktionen Sup Roy 8vo ^ 
234 (Berlm-Oharlottenburg ZementVerlag OrobH 
1038) 8 gold marks 

ChiuBc, CUreitce V Eleotnoal Engmeermg the 
Theory and Charaoteristios of E2eotnoal Cinnuts and 
Maohinery Fifth edition Med 8vo I^ xxii + 717 (New 
Yorit and Londoni MoOraw Hill Book &> Ino 1938 ) 30s 
Coc kin g, W T Wirelese Servicmg Manual Fourth 
(revised) edition Cr 8vo Pp x +278 (London Rifle 
and Sons Ltd , 1038 ) 6s net * 

Frank, J, und SdiOUct, J Sohwingnngen m den 
Zuleitui^ und AbleitunoiluHiUUen von Waaserkraftan 
lagan Roy Svo ^ SoO (Berim Julius Springer 
jn gold marioi 


Fieytag, H Raiuneralosionen duroh statische Elek 
trizit&t 8vo Pp 116 (&rlm VeriagChemie GmbH 
1038 ) 3 60 gold marks 

Frick, O Baustofl Lexikon Zweite neubearbeitete 
Auflage Roy Svo Pp 137 (Leipzig Max Jlneoke 
1038 ) 3 20 gold marks 

Gctteschl (Getztetsy), Th HOlzeme Dachkonstruk 
tionen ihre Ausbildung und Berechnung Funfte neu 
bearbeitete Auflage Roy Svo Pp 236 (Berlin Wilhelm 
Ernst und Sohn 1038 ) 12 60 gold marks 
Geuter, P Der Rundfunk kaohmonn Zweite erweiterte 
Auflage Roy Svo Pp 176 (Berlm Umon Deutsche 
Verla^gesellschaft 1038 ) 4 00 gold marks 

Herrmann, I Elektrotechnik KinfUhrung m der 
Starkstromtechnik Band 3 (Sammiung GOschen Band 
198 ) Pott Svo Pp 140 (Berlm Walter de Oruyter 
und Co 1938 ) 1 02 gold marks 
Heney, Mayo Dyer Theory of Lubncation Second 
printing Med Svo Pp 176 (New York John Wiley 
and Sons Ino London Chapman and Hril Ltd 
1938) 12s ed net 

HofEmann, F , und Tingwaldt, C Optisrhe Pyrometne 
(Sammiung Vieweg Heft 115) Svo Pp 134 (Braim 
schweig JV edr Vieweg und Sohn 1938 ) 9 gold marks 
Keen, R Wireless Direction Fmding Third and 
enlarged edition Demy Svo Pp xi +803 (London i 
II ffe and Sons Ltd 1938 ) 26s net • 

Kitchhoff, R Die Statik der Bauwerke 3 Bftnde 
Roy Svo Band 3 Zwe te neubearbeitete und erweiterte 
Auflage Pp 236 (Berlm Wdhelm Ernst und Sohn 
1938 ) 18 gold marks 

Lewis, E T G Radio Receiver Servicing and Mam 
tenance a Practical Book Second edition Cr Svo 
Pp 243 (London Sir Isaac Pitman and Sons Ltd 
1938 ) 8s M net 

Ludin, A Waesorkraftanlagen Hftlfte 2 Ted 1 
(Handbibliothek filr Baumgemeure Ted 3 Band 9 1 
Sup Roy 8vo Pp 734 (Berlm Juhus Sprmger 1988 ) 
78 gold marks 

LOhts J Fraktische Berechnung durchlaufender 
TrA^r Roy Svo Pp 46 (Berlm Otto Eisner Verlags 
geedlschaft m b H 1938 ) 6 gold marks 
MeSwan, Angus Roofing with the Steel Square 
Practical Examples Demy Svo Pp 64 (London The 
Technical Press Ltd 1938 ) 3s net 
M6rsch, E Der durchlaufende Tr&ger Zweite neu 
bearbeitete und vermehrte Auflage Roy Svo Pp 887 
(Stuttgart Wittwer Verlag 1938 ) 28 60 gold 

marks 

Motion Picture Sound Englnecnng a Senea of Lectiues 
presented to the Classes enrolled m the Counea m Sound 
Engineering given by the Reeeariih Couned of the Academy 
ofMotion lecture Arts and Sciences Hollywood California 
Med Svo Pp xviii +647 (London CMpman and Hall 
Ltd 1938 ) 30s net* 

Pfleidcrer, C Vorausbeatimmung der Kennhmen 
achnellAuflger Kreiselpumpen Svo Pp 45 (Berlm 
VDIVei&arobB ^88 ) 6 gold marks 
Rasbop, F Bereohnungsbuoh des Ankerwicklen 
Dntte vermehrte und verbesaerte Auflage Svo Pp 188 
(Berhn M Krayn 1938) 6 nld marb 
Raiiadi, Ernst Berechnung dea Eisenbetons gegen Ver 
drehung (Torsion) und Absoheren Zweite neubewbeitete 
und erweiterte Auflage Roy Svo (Beiim Julius 
Springer 1938 ) 10 60 ^Id marks 
Reynokk, Charira E Practical Examples of Remforoed 
Concrete Deeim Roy Svo Pp xi + 268 (London 
Concrete Publications Ltd 1938 ) 8s M net 

Rklies, W Lockstitch and Chainatitch Sewing Ma 
chines a Practical Bepnning for the Young Mechanic 
Cr Svo Pp VIII +86 (ixmdon. New York and Toronto 
Longmans Green and Oo Ltd 1938 ) 8s Od * 

Roget, BRA Dictionary of Eleotnoal Tenns m 
oludi^ Telegraphy, Telephony and Wireleaa Third 
edition, revised and enlarged Cr Svo Pp 437 (London 
Sir Isaao Pitman and Sons Ltd 1938 ) 8s M net 
Scroggle, M G Radio Laboratonr Handbook Cr 
8vo ^x+888 (London Rifle and Sona Ltd 1888) 
8s Od net* 
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Smith, S. Padcef, Edit«d by. Problem* m Eleotric«I 
Engineerina : with Anawera. Third edition, revioed and 
enlarged. Or 8vo. Pp. xxiii +267. (London : Oonetablo 
and Co , Ltd., 1938.) 6* net.* 

StnMmer, A. Meuere Methoden zur Statik der Rahmen- 
tragwerke und der elaatischen Bogentr&ger. Band 2 
Vierte neubearbeitete Auflage Sup. Roy 8vo Pp 166 
(Berlm Wilhelm Bmet und Sohn, 1938 ) 12.60 gold 

Wa**ileff, D.N. Aiutausobbare QuerpraMitze (V D !.• 
Fonohungaheft 390.) Sup. Roy. 8vo. Pp. 29 +16 plate* 
(Berlm: V D.I.-Verlag, Om.bH., 1938.) 6 gold mark* 
Wilman, OiatlM W. Automatio Telrahony Second 
edition, thoroughly reviaed and reset. Demy 8vo. Pp 
viii +208 (London : The Technical Press, Ltd , 1938 ) 
10s. M net * 

Zahren, F. Entwioklung ernes Mitteldruck-Zweitakt- 
Einspntxmotom. 8vo. Text.Band. Pp. 68 Abb -Band. 
Pp. 69-102. (WUraburg Konrad TrStBch, 1938 ) 3 60 
gold marks 

Chemistry : Chemical Industry 
Bayer, F. Oasssialyae. (Die ohemische Analyse, Band 
39.) Roy. 8vo. Pp 176 (Stuttgart . Ferdinand Enke, 
1938 ) 16 gold marks. 

Beilstelns Handbuch der organischen Chemio Vierte 
Auflage. 1, EigAnzunga-Werk, di« Literatnr von 1910- 
1919 umfassend. Bearbeitet von Pr. Richter Band 26-27 
(System-Nummer 3794 bis 4720). Roy. 8vo Pp 732 
(^rlm : Julius Springer, 1938 ) 164 gold marks. 

Bodansky, Meyer, and Fay, Miukm. Laboratory Manual 
of Physiolo^cal Chemistry. Fourth edition Med. 8vo 
296. (New York : John Wiley and Sons, Inc , 
Ixmdon ; Chapman and Ball, Ltd., 1938 ) 10s net. 

BSttger, Wilhelm, Editor Newer Methods of Volumetric 
Chemical Analysis. By Ema Brennecke, N Howell 
Furman, Hellmuth Stamm, Rudolf Lang and Kasimir 
Fajans. Translated by Ralph E. Oesper. Med 8vo 
Pp. xiu + 268, (London ■ Chapman and Hall, Ltd., 
1938 ) 18*. 6d net.* 

Bmy, 'PniUam C, and Ladmet, Wendell M. A Course 
m O^ral Chemistry, moludmg an Introduction to 
QualiUtive Analysis : for Use m Colleges. Revised 
edition. Demy 8vo Pp xi+169. (New York The 
MaoiniUan Co , 1937.) 7*. 6d.* 

Brinkley, Stuart R. Introductory General Chemistry. 
Revised emtion. ITemy 8vo. Pp, xi +731. (New York • 
The MaomiUan Co., 1938.) 10*. 6d. net * 

Clatsiquet de la dteouvene tdentlfique. Lea. La dia- 
solution. M4mou«* de Lavoisier, <W-Lu8*ac, Lcewel, 
Qemes, Lescouer, Raoult. Preface par Henry Le Chatelier. 
Imp. 19mo. Pp. xvii +149 +6 plalea (Pans Qautbier- 
Villars. 1938.) 21 franoa.* 

Cla*aique*delad6oouvcrtc*cl*ntifique,Lca. Balogtoea 
et oompoa4a oxyg4n<a du chlore. M«inoirea de Soheele, 
BerthoUet, Oay-Luaaao et Thteard, H. Davy, Balard, 
Courtoia, H. Moissan. MiQon Avant-propoa par A. 
Damien*. Imp. 16mo. Pp. xiv +148 +6 plates. (Paris: 
Oauthier-ViUarh, 1938.) 21 francs.* 

CtasaiqiM* de la d4couvcrt* tdandfique, Le*. D^teitnins. 
tion de* poids moIOoulaires. MtoK^res de Avogadro, 
Amptee, Raoult. van’t Hoff, D. Berthelot. Avant.propoe 
par R. Leepieau. Imp. 16mo. Pp. xvii +166 +4 platee. 
(Pari* : Gauthier- Villart, 1938.) « franc*.* 

Classlqu** de la, ddoouveite adentlAque, Lea. Lea 
m4taux Mgers : aluminium, ghioinium, niagn4siiim, 
m4tau* aloalina. Mdmoirea de Henn Sainte-Clairs Devilie, 
Hiroult, Buaay, Gay-Lussao, Th4nard. PrOfaoe par L4on 
GuiBet. Imp, t6mo. Pp. xix +167 +6 platea. (Paria . 
Owthlae-Vilfii*, 1988.) fl franca.* 

, J?"****y» 1" J'M. The Chemical 8tudiea,of P. J. Maoquer. 
(Hiat^ of Bekswe Ubrary.) D«my 8vo Pp. 131. 
(L«^i OMiise Allen and Unwin, Ltd., 1938.) 6* 

Dean, H. X. Utiliaation of Fata t a Theoretioal and 
«^“loal Tmatiae on the CompoaitKm, Extreotion, 
and Ap^katioas of Fata. Med. 8vo. Pp. »v + 
MS. (London i A. Harvey, 1938.) 16*. not. 


Desha, Ludu* Junhu, and Fatinholt, Laddn Hundley. 
Expenmente m Orgamo Chemistry. (International 
Chemical Seriee.) Ex. Cr 8vo Pp. xi +233. (New York 
and London . MoOraw-HiU Book Co., Inc , 1938 ) 10* 6d * 
Fischer, B. Lehrbuch dor Chemie fUr Pharmazeuten 
Bearbeitet von G Frenchs Neunte voUst&ndig umgear- 
beitete Auflage. Roy 8vo Pp 722 (Stuttgart : Ferdinand 
Enke, 1938 ) 38 gold marks 
Funk, H. Die Darstellung der Motalle im Laboratonum. 
(Bibliothek fUr Chemie and Teohmk, Band 25.) 8vo. Pp. 
183. (Stuttgart ‘ Ferdinand Enke, 1938.) 8 ^Id marks 
Fussteig, R. Veredlung der Crackbenzme. Roy. 8vo 
Pp. 73. (Berlin : AUgememer Industrie-Verlag, G m b.H , 
1938 ) 6 80 gold marks. 

Huntress, Ernest Hamlin. Problems in Orgamo Chem- 
istry (International Chemical Series.) Ex. (>. 8vo. Pp 
xi +270 (New York and London • McGraw-Hill Book 
Co . Inc , 1938.) 12* 6d • 

Kausch, O Die Herstellung, Verwendung und Aufbo- 
wahrungvonflussigerLuft Seo^te vormehrte Auflage 8vo 
Pp 708 (Weimar. StemertVerlag, 1938.) 46 gold marks. 

Leonhsrdt, W. Der chenusche Kneg, Luftsohutz und 
Gassebuts. (Wehrehemie, Toil 2 ) Huy. 8vo Pp. 168 
(Frankfurt a.M Moritz Dieaterweg, 1938 ) 4 40 gold marks 
Lloyd, Dorothy Jordan, and Shore, Agnes. Chemistry 
of the ihruteins. Second edition Ex Cr 8vo. Pp. xi + 
632. (London . J. and A GhurehiU, Ltd , 1938 ) 21s * 
Morris, Samuel, and Odlett, A. R. Experimental 
Procedures in General Chemistry Med 8vo Pp. 266. 
(New York and London D Appleton-Contury Co , Inc , 
1038 ) 6s net 

Morrison, A. Creasy Man m a Chemical World i the 
Service of Chemical Industry Demy 8vo Pp xii +202. 
(London The Scientiflo B^k Club, 1038 ) 2*. 6d * 
Organic Syntheses : an Annual Ihiblication of Satis- 
factory Methods for the Preparation of Orgamo Chemicals. 
Vol 18. Med 8vo Pp v+103 (New York • John 
Wiley and Sons, Inc , London Chapman and Hall, 
Ltd . 1938 ) 8* Od net * 

Read, William Thornton Industrial Chemistry Second 
edition Med 8vo Pp 605 (New York • John Wiley 
and Sons, Inc. ; London Chapman and ECall, Ltd , 
1938) 26* net. 

Rojahn, C. A., und Brocke, F. W. von. Analysenmuig 
zur Erkeimung der pharmazeutisch verwendeten FUU- 
stofle, Ooruchs- und OesebrntM^kskorngentien, femer 
pharmazeutisoher und teihniacher LOsungsnuttel (Beit- 
rige zur pharmozeutisohen Analyse, Heft 9.) Roy 8vo. 
Pp 264 (Halle a 8 Akademiache Veriagsgeeellsohaft, 
1038 ) 6 gold marks. 

Rojahn, C. A., und Bcyerlc, K. E. Untersuohungen und 
Nachweis von 126 in pharmazeutUKshen Qehemimitteln 
und SpezialitAten verwendeten Stoften, die m den biaher 
von C. A Rmahn und semen SehUlem bearbeiteten 
Kapiteln der “Pharmaieutischen Analyse” nicht berOck- 
Biohtigt wurden (Beitrkge sur pharmazeutischen Analyse, 
HeR 8 ) Roy 8vo. Pp 149 (Halle a 8 Akademisohe 
Verlagsgesellmhaft, 1937.) 4 60 gold marks. 

Rojahn, C. A., und Potiska, L. Analysengang und 
Nachweis der gegen Etkrankungen des Mundes, der 
ZUine, der Augen und dor Ohren angewendeten Aranei- 
stofle, femer der Mittel gegen Insektenstiohe und Bhit- 
ungen sowie der EnthMnmgs- und HaarArbemittel. 
(Beitrtge sur pharmaseutischen AiuJyae, Heft 10.) Bov 
8vo. ]^. 181. (Halle a 8 : Akademiache Verlagsgesell- 
schaft, 1038 ) 6.40 gold mark*. 

Seifert, W. Die C^mio de* Mostea und Womee. 8vo. 
Pp 390. (Mains : Diemer Vsriag, 1038 ) 16 gold maik*. 

Shutt, G. R. Elementary Praotioal Chemistry. Cr 8vo. 
Pp viii + 127. (London : Umversity Tutorial Press, 
Ltd., 1938.) 8*. 6d ^ 

Thiel, A., und Strohedeer, R. Tasohenbuoh fttr die 
Lebemnnittelohemie. 8vo. 173. (Berlm : Walter de 
Oiuyter und Co., 1938.) 8 60 gold marks. 

TreadwdL W. D. Tabellen und Votsehiften zur quanti* 
tativen Analyse i Oravimetne, Elektroanalyae, Piobier- 
kunde der EdelmetaUe und Oasiuialyse. 'Roy. 8vo. Pp. 
883. (Wien und Leipzig: Franz Deutioke, 1938.) 12 

gold marks. 
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Weber, K Inhibitorwirkungen eine Darstellung der 
negstiven Katalyse in Loaungen (Die ehemische Analyse 
Bwd 40 ) Roy 8vo Fp 191 (Stuttgart Ferdinand 
Enke 1938 ) 18 BO gold marks 

Technology 

Arends, Georg, im 1 Arends, Johannes Dio Tablotten 
fabrikation und ihro maschinellen Hilfsmittel Vierte 
Auflage 8vo Fp 210 (lit rim Julius Springer 1038 ) 
12 gokl marks 

Brandenburger, K Die Kunststohausaabl (Bibbothek 
ler gesamten Toohnik Band 428 ) Dr tte neuboarbeitete 
Auflage 8vo Fp 87 (Leipzig Mav JAneckt 1038 ) 

2 80 gold marks 

Breuer, C Kitto und Klobstoffe (Bibliotbek dor 
gesamten Teihn k Band 276 ) Dntto vtnnohrle Auflage 
8vo Fp 308 (Leipzig Max Jftne ke 1938 ) 0 80 gold 
marks 

Gist], R Nat irgoschichte pflanzlieher Rohstofle Sup 
Roy 8vo Fp 275 (Mtlnehon J 1? Lehmann 1938 ) 
11 80 gold marks 

JohnMn, G C , and others Metallurgy (Fubl shod for 
the American T ehnieal Society ) Demy 8vo Fp 160 
(I ondon The leehnical Press Ltd 1938 ) 8« net 

Klein, E Ool 1 imd Silberbearbeitung (Bibliothek 
der gosamten Toehnik Ban! 463 ) Dntto neuboarbeitete 
Auflage 8vo Fp 274 (Leipzig Max J&necke 1938 ) 

3 00 gold marks 

Schwaiger, A Der Scliutzbcroich \on Blitzableitem 
8vo Fp 116 +J plates (Milnchen uni Berlin R 
01 lonbourg 1038 ) 6 gold marks 

Velten, A Spanlose Formung ler Mctallo m Mas 
ohinenfabr ken dureh (riessen S hm eden Sohweissen 
und H&rten Band 1 (Bibliothek der gesamten fechnik 
Band 339 ) 8v i Fp 172 (Leipzig Max JAneeke 1938 ) 
3 20 gold marks 

V6&el, E Kunstseiden und Zellwullarten (Bibliothek 
der gesamten Teohnik Band 436 ) 7weite erweiterte 
Auflage 8v) Fp 90 (Leipzig Max JAnecke 1938) 
1 80 gold marks 


Astronomy 

Fouth, Ph Der Mend und Uorbigers Woltoislohre 
Zweite Auflage 8vo Fp 231+6 plates (Leipzig 
Koehler und Ameland 1938 ) 2 86 gold marks 


Meteorology Geophysics 

Ait Ministry Meteorological Office British Riunfall 
1937 the Seventy seventh Annual Volume of the 
British Rainfall Organization Report on the Distnbution 
of Ram m Space and Time over the British Isles durmg 
the Year 1937 as recorded by over 6 600 Observers in 
Great Bntam and Ireland (M O 427 ) Pott 4to Fp 
XX +293 (London H M Stationery Office 1938 ) 16s 

Kflppen, W , und Geiger, R , Horausgegeben von 
Handburh der Klimatologie Band 4 Teil T Klitnakundo 
der Sfldsee Inseln von O Schott und Band 4 Teil U 
Klunakunde der Antarktis von W Memardus Sup 
Roy 8vo Fp TIU +v +U133 (Berlin GebrOder 
Bomtraegor 1938 ) 40 gold marks * 

Geology Mineralogy 

Atidt, Theodor Die Entwicklung der Kontinente und 
ihrer I^bewolt ein Beitrag zur vergleichenden Erd 
geeohiohte Zweite vollst&ndig neubearbeitete und erwei 
terte Auflage Band 1 Sup Ray 8vo Fp xviit +449- 
1005 (Berlm GebrUder Bmmtraeger 1938 J M gold 
njMtrks • 

Cotbio, Paul, et OiiHannIf, Nietdas Carte g4ologique 
du maMif du Vont Blana (r^ie fran^se) k 1 Ochelto du 
1 1 MiOOO Femlle Le iFacul Col du OOant Carte 
30 in X 31 m Notice exfdtoatrve Demy 8vo Pp 19 
(Faria i SociAtA fyanfaise de SterAotopognqihie 1988 ) 
La earte et la notice explicative, 20 franca * 


Dake, H C ; Flcenet, Frank L , and Wilson, Ben Hut 
Quartz Family Minerals a Handbook for the Mineral 
Collector Ex Cr 8vo Pp xvi +304 (New York 
and London McOraw Hill Book Co Inc , 1938 ) 

12s 6d* 

Keppner, H Leitfadon der Geologie (Teubners 
H T L BUcheroi Band 63 ) FUnfte Auflage Roy 8vo 
Pp 30 +8 plates (Leipzig und Berlm B O Teubner 
1938 ) 0 80 gold mark 

Kober, Leopold Der geologische Aufbau Osterroicha 
Roy 8vo Pp 204 (Wicn und Berlm Julius Sprmger 
1938) U goll marks 

Kuhn, O Die Fhylogenie der Wirbeltiere auf p&laonto 
logiBcher Urundlage Roy 8vo Pp 94 (Jena Gustav 
Fischer 1938 ) 4 60 gold marks 

Leel, L D Practical Seismology and Seismic Prospect 
mg (Cenlury Farth Science Senes ) Mod 8vo Pp 
X +430 +6 plates (New York and London D Appleton 
Century Co Inc 1038 ) 26s net • 

MauU, O Geomorphologit (Enzyklopedie der Erd 
kimde Band 6 ) Sup Roy 8vo Fp 602 (Wien und 
Leipzig Franz Deuticke 1938 ) 40 gold marks 
Mordziol, C Einftihnmg in dm Wehrgeologio (Math 
naturwiss toohn sehen BUoberei Band 32 ) 8vo Pp 
102 (Frankfurt a M SaUe Verlag 1938 ) 3 80 gold 

marks 

Mukerjee, Radhaksmal The Changing F are of Bengal 
a Stilly m Riverme Economy (Calcutta University 
Readership Lectures) Roy 8vo Pp viii+293 +23 
plates (Calcutta Ihe University 1938 )* 

Plewe, E Geomorpholog echo Studien am pfhlzischen 
Rhemgrabenrand (Badische geogr Abhandlungen Heft 
19 ) Roy 8vo Pp 70 (Freiburg Wagner Verlag 
1038 ) 3 gold marks 


Geography Travel 

Baedeker, Karl Schleisien Riesengobirge Grafschaft 
Glatz Reisehandburh Zweite Auflage Pott 8vo Pp 
270 +28 plates (Leipzig Karl Baedeker 1938 ) 2 80 
gold marks 

Bante, Ewald, Herausgegeben von Deutschland 
Mensch Landschaft Kultur Wirtscbaft dee grbeseren 
Reiches 8vo Pp 340 (Leipzig Fnedr Brandstetter 
1038 ) 4 76 gold marks 

Batho, W S A General Geography for Schools Post 
8vo Pp 409 (London Bombay and Sydney George 
O Hairap and Co Ltd 1938 ) 3s Bd 

Benson, Theodora In the East my Pleasure Lies 
Demy 8vo Pp 338 (London William Heinemaim 
Ltd 1938) 12s Od net 

Berggrav, E Land der Spannungen Das unbekarmte 
Norwegen Ubersetzung aus dem Norwegisohen von 
Ihabita von Bonm 8vo Pp 167 (Hamburg Hoffmaim 
und Campe 1937 ) 4 gold marks 

Bergman, Sten In Korean Wilds and Villages Trans 
lated % F Whyte Demy 8vo Pp 232 (London 
John (liffoid Ltd 1038 ) 12s 6d net 

Bloom, Urmls A Cad s Guide to Cruising Demy 
8vo Pp 280 (London Rich and Cowan Ltd 1988 ) 
7s 6d net 

Bhinck, Hans Fticdnch, Herausgegeben von Das 
Deutseblandbuch Roy 8vo Pp 636 (Berlin P 
Franke 1938 ) 4 80 mid marks 
Boyajian, Zabelle C In Greece with Pen and Palette 
Demy 8vo Pp xi +206 (London J M Dent and 
Sons Ltd 1988 ) 18s net 

Brediolz, B Brflnn Roy 8vo Fp 326 +16 plates 
(Brttnn und Leipzig Rudolf M Rohrer 1938 ) 6 gold 
marks 

Clark, Sydney A Austria on Ten Pounds (Ten Poonds 
Senes ) Fcap 8vo Pp 262 (London Ivor Nicholson 
and Watson Ltd 1938 ) 6s net 
Qaric, Sydney A Finland on Ten Pounds (Tsn Pounds 
Senee ) Fcap 8vo I*p 201 (London Ivor Nicholson 
mid Watson Ltd 1938 ) 6s net 
Coysh, A W , and Hunt, D M Exercises m Modern 
Qeograi^y Book 7 AustralasiB Cr 4to Pp 82 
(London Umversity Tutmol Press, Ltd , 1988 ) Is net 
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W Der aohlesuche LwdrUcken ome Landes 
kunde Nordschlesieos Ted 2 Roy 8vo Pp 384 
(Breslau Pnebatsch Verlw, 1988 ) 24 toW marks 
EschenchtG Komorun Roy 8vo Pp 231 +24 plates 
(Berim Riegler Verlag 1938 ) 7 75 gold marks 
Eyre-Todd, George, and Geddie, John Beautihd Scot 
land the Trossachs Ldmbursh the Scott Country the 
Shores of Fife Med 8vo (London Glasgow and Bombay 
Blaokie and Son Ltd 1938 ) 5a net 

Feist, J M A Preparatory School Map Work book 
The Bntish Empire Cr 4to Pp 64 (iKindon John 
Murray 1938) Is 6d 

Flight, Claude, and Lawrence, Edith A Little about 
Geography Roy 4to (London Sir Isaac Pitman and 
Sons Ltd 1038 ) Sr 6<1 not 

Freudenberg, H Die Obstbaulandschaft am Bodensee 
ihr Woson Worden und ihr< Bodoutung (Balische 
geogr Abhandlungen Heft 18) Roy 8vo Pp 62+16 
maps (Freiburg Wagner Vtrlag lUJK ) 6 g >11 marks 
Gerstenberg, J Thulo oino Fahrt nach (ironlund 
Roy 8vo 93 1 32 plates (Hamburg Br s hok 

Virlag 1938 ) 7 60 gold marks 
Golding, Louts In the Steps of Moses the Conqueror 
Fx Cr 8vo Pp 426 (London Rich and Cowan ltd 
1938 ) 7s M net 

Gtegorovlua, F Siziben KOningen dor Inseln Pott 
8vo Pp 248 (Dresden Wolfgang Jess 1938 ) 7 60 
gold marks 

Gnswold, Lawrence T >mba Travel and Trouble 
Demy 8vo Pp 362 (Lon Ion Robert Hale and Co 
Ltd 1938 ) 12s 6d net 

Guarmani, Carlo Northern Najd a Journey from 
Jeniaalom to Anaiza in Qasim Iranslatcd from tho 
Italian by Lady ( apel Cum Cr 4to Pp xliv+136 
(London The Argonaut Press 1938 ) 42s net 
Hanbury-Tracy, John Black River of Tibet Demy 
8vo Pp 305 (London Frederick Muller Ltd 1938 ) 
12s 6<1 net 

Hebert, Walther H , Herausgegelxn durcli Ostemich 
Kunde (Handwerksreug dor Volkswirtschaftlers Sender 
band ) 8vo Pp 246 (Stuttgart Verlag fiir Wirtsohaft 
und Verkehr, 1938 ) 6 60 gold marks 
Hedin, S Der wandemde See Roy 8vo Pp 295 
(Leipzig F A Brockhaus, 1937 ) 6 50 gold marks 
Hegel, V Erinnerungswego durch Alt Strassburg Roy 
8vo Pp 112 (Strassburg Rhenus Verlag 1938) 2 M 
gold marks 

Hielacher, K Deutschland Landschaft und Bau 
kunst Sup Roy 8vo Pp 280 (Leipzig F A Brock 
hang, 1938 ) 12 60 gold marks 

Howard, Arthur D Yellowstone through the Ages 
Cr 8vo Pp 64 (New York Columbia University 
Press London Oxford University Press 1938) 2s 9d 
not * 

Kriechbaum, E Baiemland Landschaft und Volk 
stum Med 8vo Pp 143 (MUnchen Knorr und Hirth 
1938 ) 3 60 gold marks 

Maegtegor, Alasdair Alpln Summer D^ among the 
Western Isles Demy 8vo Pp xvii +342 (Fdinburgh and 
London Thomas Nelson and Sons Ltd 1938 ) 3s 6d 
net 

Martens, O , und Karstedt, O Afttka ein Handbuch 
fUr Wu+sohaft und Reise Vierte Auflage Pott 8vo 
Band 1 Pp 626 Band 2 Pp 693 (Berim Dietnch 
Reimer 1938 ) 7 gold marks 
Mee, Arthur, Edited by Gloucestershire the Glory 
of the Cotswolds (The Kmg s England a New Domesday 
Book of 10,000 Towns and Villages ) Ex Cr 8vo Pp 
466 + 166 plates (London Hodder and Stoughton Ltd 
1W8 ) ids ed. net 

Mleldhe, H Reise ans Ende der Welt Gbereettung 
aus dem D^nieehen. von Eleonore Vck^tzel Roy 8vo 
Bp 3»7 (Wien Zhmen Verlag 1938 ) 6 60 gold marks 
Montgomety, Bthubetfa A Land Divided Demy 
Svo Pp 288. (London Hutchinson and Co (Publishere) 
Ltd . 1938 ) lOs 6d net 

Oetwald, H Detitschland ein Buch der Heimat 
MW 8vo. Pp 320 (Berim P Franke. 1988) 2 86 
gold marin 


Rasmussen, K Mem Reiset^buch t)ber der grOn 
l&ndische Inlandeis nac h clem Riary Land tlberlragen 
von Anne Sohmiloker 8vo Pp 219 (Berlin S Fischer, 
1038 ) 4 60 gold marks 

Rising, T and T Kxngfither Abroad Demy 8vo 
Pp 248 (London JenathanCape Ltd 1938 ) 8s 6ci 

Rubio, Padro Patagonian \ ear Translated from tho 
Norwegian by Arthur G Chatcr (r 8vo Pp vi +208 +8 
plates (London Methuen and Co Ltd 1938 ) 7s 6d 

Setpp, Bettina Ncapol und S zilien als Land der 
Gncchen erlebt 8vi Pp 242 +46 plates (C,eipzig 
Insel Verlag 1938 ) 6 60 gold marks 

Sheridan, Clare Redskin Interlu le lioniy 8vo Pp 
318 (lonlin Ivor Nicholson and Watson Ltd 1938) 
■ As net 

Sicdentop, Dmfried Busiigcn uni Vertnahof n der 
Schw iz 8vo Pp 100 (Frankfurt aM Moritz 
Diesterweg 1938 ) 2 80 gold marks 

Smythe, F S Kan I O nquered (Black Jacket Books ) 
( I 8vo Pp 320 (London H 1 lor and Stoughton 
111 1938 ) 2s net 

Steinhcil, O Deutsches Reic h ( hno das Land Dstnr 
r ich) (Baedekers Aul fuhrer Ban I 1 ) Pott 8vo Pp 
6J2 (T>eip7ig Karl Baedc ker 1038 ) 8 gold marks 
Urch, R O G Latvia C untry and People Cr 8vo 
Pp 280 (Lon I >11 George Allen and L nwin Ltd 1938 ) 
3s net 

Wahicrt, R von Berlin in Bildem 8vo Pp 179 
(Berlin August Schorl 1938 ) 2 70 gold marks 
Welch, Gdbralth The I nvoilmg of Timbuotoo 
Domy 8vo Pp 351 +16 plates (I>onclon Victor Ool 
loncz I tcl 1938 ) 16s net 

Wilkinson, Walter Puppets through America Demy 
8vo Pp 248 (London Geoflrey Bles 1938) 7s 6d net 
Yeats Brown, F Kinder der Mutter Gonga Fintigo 
autorisiertc Ohereetzung von Gertrud von Hollander 
8vo Pp 244 (Berlin Vorhut Verlag 1937 ) 4 gold 
marks 

Younghusband, Str Francis Fverest the Challenge 
Second edition Med 8vo Pp ix +243 (Edmburgh and 
London fhomss Nelson and Sons Ltd 1938 ) 6s 

Zedtwitz, F Graf von Im Banne der Pole ein 
HeWonbuch v n Polarforsohem un 1 ihren Fahrten Boy 
8\o Pp 182 (Berlin Buchmeister Verlag 1938 ) 4 80 
gold marks 

General Biology Natural History 
Botany Zoology 

Bieger, W , und Wahlstrdm, A Die wildlebenden 
SAugotiere Mitteleiiropw (Sammlung naturwiss Tasohen 
bUcher Band 2 ) Pott 8vo Pp 88 +82 plates (Heidel 
berg Carl Wmtor 1938 ) 6 ^Id marks 

Buchner, P AUgememe Zoologie R>y 8vo Pp 

372 (Leipzig Quelle und Meyer 1988 ) 10 60 gold 

Curtis s Botanical Magazme Edited by Sir Arthur 
William HiU (Publish^ for the Royal Horticultural 
Society London) Vol 161 Port 2 Roy 8vo Pp 
40 +plBte8 9524-9634 (London Bernard Quaritch, 
Ltd 1938) !7s M net* 

Dlrcksen, R Die Insel der Vbgel em Buch von 
Austemfisehom Seeschwalben imd Regenpfeifem Sup 
Boy 8vo Pp 112 (Fsacn Essener Verlags Anstalt 
1938 ) 3 60 gold marks 

Discovery Reports Issued by the Discovery Committee 
Colonial Offleo London on behalf of the Government of 
the Dependencies of the Falkland Islands Vol 17 
Roy 4to Larva, of Decapod Crustacea Part 6 
Nephrupsidea and Tholassimdea By Robert Gurney 
201 344 (Cambridge At the University Press, 1938 ) 
7s 6d net 

Engler, A , Herausgegeben von Das Pflantemeioh : 
Regm vegetabilis conspectus TV 127 (Heft 108) Sup 
]Etoy Bvo Pp 326 (Leipzig Wilhelm Engelmwm, 
1938 ) 47 60 gold marks 
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Fahmikmmp, K Votn Aufbcui und Abbau dec Le 
bendi^n Ted 2 Uencwirluame Stofte m ihrem Emfluta 
•of die F&wise naoh ]• redandbeobaohtungen Roy 8vo 
Pp 88 (Stuttgart Hippokratee Veflag 1988 ) 4 80 

gold marks 

Vtw WytsUng, A Subnukroskopischo Morphologie 
dea Aotoplasmaa und semer Derivate (Protoplaama 
Monographien Band 10 ) Med 8vo ztv +317 

(Berlin Oebruder Bomtraeger 1938 ) 22 wld marks * 
Geitler, Lotfaar Chromosomenbau (Protoplaama 

Monographien Band 14) Med 8vo Pp vii+190 

(Berlin Qebnlder Bomtraeger 1938 ) 15 gold nmrks * 
Glover, P M Lac Cultivation m India Bemg a second 
and reviW edition of A Practical Manual of Lao Cultiva 
tion Cr 4to Pp vii+147 +23 plates (Namkum 
Indian Lao Research Institute 1937 ) 2 rupees * 
Hanemann, J Die Flora der n&beren und weiteren 
Umgebung Rothenburga ob der Tauber Pott 8vo Pp 
92 (Rothenburg Peter Verlag 1938 ) 0 90 gold mark 
Hatfield, E J An Introduction to Biology Cr 8vo 
Pp 640 (Oxford Clarendon Press London Oxford 
Umversity Press 1938 ) Os 6d * 

Holman, Richard M , mid Robbins, Wilfred W A 
Textbook of General Botany fur Colleges and Univer 
Bities Fourth edition Med 8vo Pp xvii +664 (New 
York John Wiley and Sons Inc London Chapman 
and Hall Ltd 1938 ) 20s net • 

Holxe, R Neuseitliche Fasanenzucht Zweite neu 
bearbeitete Auflage 8vo Pp 96 (Berlin Paul Paroy 
1938 ) 3 20 gold marks 

Honutschek, H Bau und Entwicklung der Locke dea 
Karakulschafes (Kdhn Archiv Band 47 Teil 3 ) Roy 
8vo Pp 81 174 (Berim Paul Parey 1938 ) 3 60 gold 

Keliher, Alice V Life and Growth Fx Cr 8vo Pp 
266 (New York and London D Appleton Century Co 
Ino 1938 ) 6* net 

Kuntxe, H A Literatur (iber tropische Nutzpflanzen 
und deren Krankheiten und SchAdlinge Roy 8vo Pp 
32 (Berim Paul Parey 1938 ) 0 80 gold mark 
Ldunann, £ , in Geraeinsohaft mit Mardn, O , Heraus 
gegeben von Deutsches Biologen Handbuch Zweite 
Auflage 8vu Pp 261 (MUnchen J F Lehmann 
1938 ) 6 gold marks 

Leick, E Soil und Haben im Hauahalt der 

Natur (Oreifswalder UniversitAtsreden Heft 49 ) Roy 
8vo Pp 21 (Orei&wald Bamberg Verlag 1938 ) 1 
gold mark 

Lewis, Ernest In Search of the Oyr Falcon an 
Account of a Tnp to North West Iceland With a Memoir 
of the Author Demy 8vo Pp xxiii +236 +24 plates 
(London Constable and Co Ltd 1938 ) 12« 6d net • 
Mangham, S, and Hockley, A R Biology for 
Phamuiceutioal Students and Others Demy 8vo Pp 
viii +913 +3 plates (London Bailli9re Tindall and Cox 
1988) 3U* 

Mangold, E EmAhru^ und FUttenmg des Hundes 
(KlemUer und Pelstier ^ft 4 ) Roy 8vo Pp 194 
(Leijmig 8eb6pB Verlag 1938 ) 7 60 gold marks 

MarJiall, J P The British Mosquitoes Sup Roy 
8vo Pp xi +341 +20 plates (London Bntish Museum 
(Natural History) 1938 ) 20s • 

Miahe, H. Tasehenbnoh der Botanik Ted 1 Zehnte 
verbeaNTte Auflage, bearbeitet von Walter Mevius Rov 
8vo Pp 208 (Lsipaig O Thieme 1938 ) 6 86 gold 
marks 

Mlnktty of Agriculture and Fisheries Fishery In 
vestigations Senes 2 Vol 10 No 2 The Sprat and 
the ^>rat Fishery of England By J Armitam Robertson 
Imp 8vo Pp 103 (London H M Stationery Offloe 
1938 ) 4r 6(L net • 

MfUlar, Annin IndividniditAt und Fortpflanai^ ala 
PolaritAtaeisohemung Die Herabwanderung der Itoim 
drOsen der Stagetiere im lachte organ Auftasrang Roy 
8vo Pp 69 (Jena Oustev Fischer 1988) 8 gold 
marks 

MOOer, X M. Aktss gnemdts und ihre Klimarassen 
Rw 8vo Pp 118 (Nendamm J Neumann, 1988) 
4 80 gold mans 


Nlcol, Hugli PlMit Growth Substanoea : their Chem 
utry and Applications with Special Reference to Syn 
theties Demy 8vo Pp xii +108 +4 plates (London 
Leonard Hill, Ltd 1988 ) Ss 6d * 

Norman, sen , H Graf von Unser Pferd 2 BAnde 
Svo Band 2 Pp 867-762 (Berim Limpert Verlag 
1938 ) VollatAndig 14 gold marks 
Ogura, y Anatomie der Vegetationsorgano der 
Ptendophytea (Handbuch der Pflansenanatomie 
Abteilung 2 Band 7 Ted 2B ) Sup Roy Svo Pp 476 
(Berim Oebrtider Bomtraeger 1938 ) 60 wld marks 
Pietsch, A Die UnkraUter Deutschhuids m der 
heimathchen Natur und im Kampfe mit dem Mensohen 
(Biologisohe Zeitfragen ) Svo Pp 117 +2 plates (Erfurt 
Kurt Stenger 1938 ) 2 86 gold marks 

Rosenberg, B E Die Sonnenblume Svo Pp 73 
(WOrxburg Konrad Tnltsoh 1938 ) 8 gold marks 
Schenkllng, S FauiuBtisoher Fobrer durch die 
Cole^teren Literatur 4 BAnde Sup Roy Svo Band 
1 Europa, Lieferung 1 Pp 64 (Neubrandenburg 
FeUer Verlag 1938) 8 gold marks 

Schmitt, C Lebenskampf und Anpassung der Pflanze 
(Wege zur Naturliebe Band 6 ) Siebente Auflage Svo 
Pp 68 (Freismg Munchen Datterer Verlag 1988 ) 2 30 
gold marks 

Schumacher, S von Baumatorial und Entstehen des 
tiensohen Kbrpers (Klentier und Pelztier Heft 6 ) Roy 
Svo Pp 64 (Ijeipsig Sohbps Verlag 1938 ) 4 20 gold 

Sefaussn^, Bruno Ve^eichende Morphologic der 
niederen Pflanzen erne EinfUhrung m deren Form 
bddung und Fumiwechsol auf entwicklungsgesohichtlieher 
Qrundlage Ted 1 Formbddung Sup l^y Svo Pp 
viii +382 (Berlin QebrUder Bomtraeger 1938 ) 30 gold 
marks • 

Stemlgcr, F Wamen und Tamen un Tierreich ein 
Bddbueh but Schutzanpassungsfrage Roy Svo Pp 91 
(Berlin Lichterfelde Hugo BermUhler 1988 ) 4 80 gold 
marks 

Walter, Herbert Eugene Genetics an Introduction 
to the Study of Heredity Fourth edition Demy Svo 
Pp xvii +412 (New York The Macmillan Co 1938 ) 
12* 6d net* 

Wleman, H L General Zoology (MoGraw Hdl 
Pubhoations m the Zoological Sciences ) Third edition 
Med Svo Pp X +497 (New York and London MoGraw 
HiU Book Co Inc 1988 ) 21* * 

Young, Qatcnce W , Stebbins, G L , and Hylander, C 
John The Human Orgamsm and the Worid of Life a 
Survey in Biological Science Demy Svo Pp vm + 667 
(New York and London Harper and Bros 1988 ) 
10* 6d net 

Zimmetmann, W Vererbung erworbener Eigen 
schaften und Auslese Roy Svo Pp 346 (Jena 
Gustav Fischer 1938 ) 17 gold marks 

A^culture Horticulture Forestry 

Culnin, C Fsim Machinery Med Svo Pp 406 
(London Crosby Lockwood and Son Ltd 1938 ) 18* 
net • 

Farthing, F Hadfleld Saturday in My Garden a 
Practical Guide to the Cultivation of Small Gardens 
with Hints on their Care and Management Tenth editimi 
revised by A C Bartlett Demy Svo Pp 408 (London i 
Richards Press Ltd 1988 ) 3* 6d net 
Foley, Daniel J Annuals for your Garden Cr Svo 
Pp 96 (NewYotk The Bfaomillan Go 1988 ) 4* 6d 
net 

Hedrldc. U P Cyclopedia of Hardy Fruits Beomid 
enlarged edition Cr 4U> Pp uc +402 +14 plates (New 
Yoric The MaomiUan Co , 1988 ) S6s net 
Holn^, Georgs H Experu^fal Garden Science 
being 70 Experunrnts for Indoor Work Cr 8vo PJ> 
88 (Londem and New York Fredwick Wama and Oo , 
Ltd , 1988 ) 2* 6d 

Horvadi, A A. Tbo Soybean Indnrtry Damy Svo 
Pp Vi +221 (London E sad F N ^pon, Ud , 1928 ) 
16s net 
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JuUf Morley A. Poultry Butbandry (MoOraw Hill 
Pabhoatioiu m the Agnoultural Sciences ) Second edition 
Med 8vo Pp vui +648 (New York and London 
MoOraw HiU Co , Inc , 1938 ) 24« * 

Ktem, A Kandbuch der landwirtechafbliohen Ab 
waseerverwertung Sup Roy 8vo Pp 879 (Beriin 
Ebeling und Uiehold, 1938 ) 24 gold marks 
Lawson, Carl W , and Putn^, Fred S Dairy Cattle 
Feeding and ManaMment Thud edition by H O 
Henderson Demy 8vo Pp 667 (London Chapman 
and HaU Ltd , 1938 ) 20« net 
Mayo, A The Owner Gardener s Handbook Cr 8vo 
Pp 166 (London R Cobden Sanderson Ltd 1938 ) 
3« 6d net 

Middleton, C H , Edited by Colour all the Year in 
my Garden O 8vo Pp 128 (London Ward Lock 
and Co Ltd 1938 ) 8« 6d net 
Nixon, Herman Oarence Forty Acres and Steel 
Mules Cr 4to Pp vii +98 +32 plates (Chapel Hill 
N C Umversity of North Ceuolina Preas London 
Oxford Umversity Press 1938 ) 2 60 dollars lU 6d * 
Orwin, C S and C S The Open Fields Roy 8vo 
Pp XII +332 +29 plates (Oxford Clarendon Press 
London Oxford University Press 1938 ) 21« net * 

Otto, Fn Th Die Grundschule des linkers 8vo Pp 
297 (Leipzig Leipziger Bienenzeitung 1938 ) 4 60 

gold marks 

Robert, J C The Tobacco Kingdom Plantation 
Market and Factory in Virginia and North Carolina 
1800-1860 8vo Pp XIV +286 (Durham NC Duke 
University Press London Cambridge University Press 
1938) 13s 6d net 

Sigmond, Alexius A J de The Principles of Soil 
Science Translated from the Hungarian by Arthur B 
YoUand translation edited by O V Jacks Roy 8vo 
Pp xiv +362 +4 plates (London Thomas Murbv and 
Co , 1938 ) 22s 6d net • 

Stoker, Fred A Gardener s Progress Demy 8vo Pp 
XII + 467 (New York and London Putnam and Co 
Ltd 1938 ) 16s net 

Stuart, Muriel Gardener s Nightcap Cr 8vo Pp 
224 (London Jonathsm Cape Ltd 1938 ) 8s 6d net 
Van de Boe, Lmiis Plannmg and Plantmg your Own 
Place Demy8vo Pp xvii +290 + 24 plates (Now York 
The Macmillan Co 1938 ) 20s net 

Anatomy Physlolo^ 
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Hunter, Richard H Aida to Eknbryology Third edition 
Foap 8vo Pp 178 (London BaiUihre Tmdall and Cox 
1938 ) 3s 6dr net 

Mitchell, Philip H A Text Book of General Physiology 
for Colleges (McQraw Hill Publications in the Zoological 
Sciences ) Third edition Med 8vo Pp xviii +853 
(New York and London McOraw Hill Book Co Inc 
1938) 36s* 

Riet, E OrundriHS der Histophysiolopo (Probleme 
der Biologie Band 2 ) 8vo Pp 413 (Leipzig Akad 
emische Vorlagsgesellschaft m b H 1938 ) 24 80 gold 

Saylcs, Leonard P Manual for Comparative Anatomy 
Cr 4to Pp XI +214 (New York The Macmillan Co 
1938) 7s 6d net* 

Schwartzmsn, Gregory Phenomenon of Local Tissue 
Reactivity and its Immunological Patholomcal and 
Clinical SigniOcance (Oxford Medical Publications ) 
8vo Pp 461 (London Ox ford Uni vereity Press 1938 ) 
34s net 

Scott, George Ryley Sex m Married Life a Practical 
Handbook for Men an I W omen Cr 8vo Pp 88 (London 
T Werner Laurie Ltd 1938 ) 3s 6d net 

Short, A Rendle, and Pratt, C L G A Synopsis of 
Physiology Thinl edition Cr 8vo Pp 326 (Bristol 
John Wright and Sous Lt 1 London Simpkin Marshall 
Ltd 1938) 10s 6d net 

Sttecker, Edward A , and Chambers (Jr ) Francis T 
Alcohol — One Man s Meat h x Cr 8vo Pp xvi +230 
(New York The Matinillan Co 1938 ) 10s 6d 

Vazifdar, N J Phys ology of the Central Nervous 
System and Special Senses Seventh edition revised and 
enlarged Demy 8vo Pp x +307 +vii (Bombay 
Popidar Book Depot Ixinlon H K Lewis and Co 
LUI 1938 ) 10s 6d net* 

Whittaker, C R Anatomy (Osteology) (Catechism 
Senes ) Fifth edition G1 8vo Part 6 Pp 74 (Edm 
burgh E and 8 Livmgstone 1938 ) Is 6d net 

Zeiger, K Physikoehemische Grundlagen der histo 
logisehen Methodik (Wissenschaftliihe Forsthungs 
berichte NaturwiBsenscfaiaftlicho Reihe herausgegeben 
von Raphael Fd Liesegang Band 48 ) 8vo 202 

(Dresden und Leipzig Thoodoy Stemkopff 1938 ) 14 
gold marks 

Anthropology Archaeology 


Einatson, Lams, and Rinntcd, Axel Effect of Chrome 
Vitamm E Deficiency on the Nervous System and the 
Skeletal Musculature m Adult Rats Roy 8vo Pp 163 
(Copenhagen Levm and Munksgaard London Oxford 
University Press 1938 ) 12s 6d net 
Elwell, P R Your Body and How it Worits Cr 
8vo Pp VUI +84 (Cambridge At the University Press 
1938 ) 2s 

Ewart, ED A Guide to Anatomy for Students of 
Medical Gymnastics, Massage and Medical Electncity 
Fourth edition Demy 8vo Pp xii +342 +39 plates 
(London H K Lewis and Co Ltd 1938) 12s 8d net 
Foteam, Joac|fii Klric, Edited by Plan for Marriage 
Ml Intelligent Approach to Marriage and Parenthei^ 
Dray 8vo Pp XU + 306 (New York Mid London 
Harper and Broa , 1988 ) 9s fid net 
Gottner, Roaa Altkcn Ontlmes of Biochemutry 
Second edition Med 8vo Pp 1017 (New York John 
Wiley and Sons, Ido London Cbraman and HaU 
Ltd, 1938) 30s net 

Ckegory, Jaanie A B C of the Vitamuis a Survey 
m Charta Roy 8vo (London BaiUifire TindaU and 
Oox, 1938 ) 13s fid net 

Haurowhx, Felix Fortaohntte der Bioohemie, Toil 3 
(1981-1938) (WiaeeiiMhafthohe Forachungaberichte 
Natwwiaaenaohaftliohe Beihe, herausgegeben von Ra^iael 
^ UlMegang, Band 49 ) Med 8vo xi+167 (Drea 
San undLeipaig Theodor Steinkopfl 1988 ) 9 gold mewks • 
HMtlefaofi, Yaadell Adventnrea m Reapuwtioni 
»»daa of Ai^yxikUon and Methods of Besnaoitation 
«* Cr 8 vd ^ XI +816 (Baltimore, Md The WiUiams 
and WRkaw Ob , 1988 ) 8 doUart • 


Breasted, James Henry Ihe Conquest of Civilization 
New edition fuUy revised and reset mrluding New Text 
with the author s own Revisions and Notes Edited by 
E Williams Ware Demy 8vo Pp xii +669 (New York 
and London Harper and Bros 1938 ) 16s net 

Carlin, J Gulls und ich wandem durch Kamerun 
Aus dem Englischen Uberirsgen von W E Sttakiud 8vo 
Pp 369 (Stuttgart De itache Verlags Anstalt, 1987 ) 
6 76 gold marks 

DoufAty, Qi M Di OfTenbarung Arabiens Aus dem 
Englis^en von H Federmann 8vo Pp 612 (Leipzig 


P List, 1938 ) 11 gold marks 
Ewen, C L’Estrangc A Cuido to the Origin of British 
Surnames Cr 8vo Pp 206 (London John Gifford 


Ltd 1938 ) 6s net* 

Keesing, Felix M The Philippmes a Nation m the 
Making (Issued under the auspices of the University of 
Hawaii and the American C uncil Institute of Pacific 
Relations ) Fx Cr 8vo xi + 137 +31 plates (London 


Oxford Umversity Press 1937 ) 6s net * 

Keiter, Fr Rasse und Kultur 3 B&nde Sim Roy 
8vo Band 2 Vorzeitrassen und Naturvfilker Pp 884 


(Stuttgart Ferdinand Enke 1988 ) 17 40 gold marks 

Pastenad, K 4000 Jahre Ostdeutschland Die 
Vor und JWhgeschichte Ostdentschlands zwischen 8000 
vor und 1000 narh der Zeitwende Vierte vennehrto 


Aufiage Pott 8vo Pp 138 + 40 pUtee (Leipzig 
Scbwarzhanpter Verlag 1938 ) 2 80 gold marks 
Prcaamar, Emma Die Vor und FrOhgesohiohte des 


Ulmer Witikds auf bodenkundlicher Qrundlage Sup 


Roy 8vo Pp 169 (Mtlnchen und Berlin R Olden 
bonrg, 1938 ) 6 gold inarfcs 
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Read, Margaret Native Standards of Idving and 
African Culture Change Illustrated by Examples from 
the Ngoni HighlantU of Nyosaland (International 
Institute of African Languages and Culture Memorandum 
10) Sup Roy 8 VO Pp 50 +4 plates (London Oxford 
University Press 1938 ) Is • 

Rleth, A Vorgeschichto der Schwdbischen Alb unter 
besonderor BorOcksichtigung dos I in Ibestandos dor 
nuttloron Alb (Mannus BUcherei Band 61 ) Roy 8vo 
Pp 264 (Leipzig Curt Kabitzsth 1938 ) 20 50 gold 

marks 

Schuler, B Altcs Frbo des nouen China cm Beitrag 
rur Verstandigiing von West und Ost 8vo Pp 319 
(Paderlx rn lerlinand Sohbningh 1937 ) 4 30 gold 

marks 

Uenze, O Die frtlhbronzezeitlichcn triai^l&ren 
Vollgriftdolche (Vorgeschichtl cho I or«t hungen Ifrft II ) 
8vo Pp 93 +62 plates (Berlin Walter de Gruyter 
und Co 1938 ) 

Unger, E Or cni enmgs bymbolik (Welt und Mensch 
im Alten Orient Nr 3 ) R y 8vo Pp 56 (Berlin 
Wittmg Verlag 1 337 ) 2 25 g Id marks 

Wahle, E Vorzeit am Olxrrhoin 8vo Pp 112+16 
plates (Hei Iciberg Carl Winter 1937 ) 2 gold 


Philosophy Psychology 
Baumgarten, E Der Fragmatismus R W Emerson 
W James J 1) wey (Dio goistigen Grundlagon dec 
amerikanischen Gemoinwesens Bond 2 ) Roy 8vo Pp 
483 (Frankfort a M Klostermann Verlag 1938 ) 12 

gold marks 

Bowman, Archibald Allan Studies m the Philosophy 
of Religion Edited with a Memorial Introduction by 
Norman Kemp Smith 2 Vols Demy 8vo Vol 1 Pp 
xlviii +424 Vol 2 Pp XI 1 +438 (London Macmillan 
and Co Ltd 1938 ) 30» net 
Bozzano, Ernesto Discamate Influence m Human Life 
a Review of the Cose for Spint Intervention Translated 
by Isabel Emerson (Library of the International In 
Btitute for Psychical Research Vol 1 ) Demy 8vo Pp 
XIV +274 (London International Institute for Psychical 
Research and John M. Watkins 1938 ) 8» 6<1 • 

Ewing, Irene R , and Ewing, Alex W G The Handi 
cap of Deafness Demy 8vo Pp x +328 +3 plates 
(London New York and Toronto Ixmgmans Qreen 
and Co Ltd 1938 ) 12« M net • 

Hoiddtu, Pryns The Pswhology of Social Movements 
a Psycho Analytic View of Society Demy 8vo Pp 284 
(London George Allen and Unwtn Ltd 1938 ) 10« 6d 
net * 

Kongo, O D , Edited by Where Theosophy and 
Science Meet a Stimulus to Modem Thought a Col 
leotive Work Part 1 Nature from Macrocosm to 
Microcosm Demy 8vo Pp xxv +163 +I plate (Adyar 
Madras The Adyar Library Association 1938 ) 1 14 

rupees 8s 6d * 

Manoll, A La psychologie exp5nmentale en italie 
(£oole de Milan) (Biblioth5que de Phdosophie con 
temporaine ) Med 8vo Pp viu +490 +16 plates (Paris 
F61ix Alcan 1938 ) 80 francs • 

Menningcr, Karl A Man against Himself Demy 8vo 
Pp xii +485 (London Bombay and Sydney George G 
Harrap and Co Ltd 1038 ) 16s net * 

MetZM, HMbnc Attraction umverselle et religion 
natureUe cJioz quelquea oommentateurs anglais de Newton 
(Philosophie et histoue de Is pens5e scientiflque 4 6 et 6 ) 
Pl«niire partie Introduction pbilosophique Roy 8vo 
Pp 11 +52 12 firtmos Deuxibme partie Newton 

Bratloy, Whiston, Toiand Roy 6vo Pp i* +53-112 
1^ francs Troisiime partie Clarke Cheyne Derham 
Baxter Priestley Boy 8vo Pp ii +113-222 25 francs 
(Aotualit4s ■oientifiques et mdustrielles 621-023 ) (Paris 
Hermann et Cie 1038 )* 

Seoabote, Carl E Ptyeholo^ of Music (MoOraw 
Hill Publications in Psyoholo^ Med 8vo Pp xtx + 408 
(New York and London MoOraw HiU Book Co , Ino , 
1088 ) 24«* 


Stevens, Stanley Smith, and Davis, HallowcU Hearing 
its Psychology and Physiology Med 8vo Pp xv +480 
(New York John Wiley and Sons Ino London 
Chapman and Hall Ltd 1938 ) 22s 6d net * 

Stinchfield, Sara M , and Young, Edna Hill C3iilclren 
with Delayed or Defective Speech Motor Kmesthetio 
I< actors in their Traming Moil 8vo Pp xvi +174 
(Stanford Umversity Calif Stanford Umvereity Press 
London Oxford Umversity Press 1938 ) 14s net • 
Strang, Ruth An Introduction to Child Study Re 
vised edition Demy 8vo Pp xv + 681 (New York The 
Macmillan Co 1938 ) 12s Od net 

Wolf, A Textbook of Logic Second edition revised 
and enlarged Fx Cr 8vo Pp 466 (London George 
Allen and Unwm Ltd 1938 ) I Os net 

Yu Ian, Fung A History of Chmese Philosophy 
Ironslatod by Derk Boddo (London George Allen and 
Unwm Lbl 1938 ) 25s not 


Miscellany 

Bcethom, Gertnide E Fact and Banty G1 8vo Pp 
160 3 9 plates (Bristol. Tohn Wright and Sons Lt I 
London bimpkin Marshall Ltd 1938 ) 2s 6d net • 
British Association The Advancement of Science 
1938 Addresses delivered at the Annual Meeting of the 
British Association for the Advancement of Science ( 108th 
Vear) Cambridge August 17 24 1938 Demy 8vo Pp 
11+262 (London British Association 1938 ) 3s 6<i • 
Cattcll, J McKeen, and Cattell, Jacques, Edite I by 
American Men of Science a Biographical Directory 
Sixth edition Cr 4to Pp viii +1608 (New York 
The Science Press 1938 ) 12 dollars • 

Cloxton, William J The Age of Science (Homeland 
Histones Book 6 ) Cr 8vo Pp 195 (London Wells 
Gardner Darton and Co Ltd 1 938 ) 3s 
Homell, James British Coracles and Insh Curraghs 
with a Note on the Quffah of Iraq (Published for the 
Society for Nautical Research ) Sup Roy 8vo Pp 
XII +168 +23 plates (London Bernard Q^ritcb Ltd 
1938) 7s 0<f net* 

Keir, David Desolation of the Highlands (Fact 
No 17) Cr 8vo Pp 97 (Lon Ion Fact 1938) 

ad* 

Kuezynski, Jtirgen Hunger and Work Statistical 
Studies Demy 8vo Pp xii +132 (London Lawrence 
and Wishart Ltd 1938 ) 3s 6d net* 

Lefanu, W R Briti^ Periodicals of Mediome a 
Chronological List Sup Roy 8vo Pp 93 (Baltimore 
Md Johns Hopkins PreM 1938 ) 1 25 dollars * 
Mstogrln, A Manuel du Savonnier Cr 8vo Pp 
XVII +268 (Pans Qautbier ViUars 1938 ) 30 francs * 
Science in General Education Suggeations for Science 
Teachers m Secondary Schools and m the Lower Division 
of Colleges Report of the Committee on the Function 
of Science m General Education Commission on Secondary 
School Curriculum (Progressive Education Association 
Publications ) Demy 8vo Pp xiii +591 (New York 
and London D Appleton Century Co Inc 1038 ) 
12s 6d net* 

Sedtehaye, Adrien The Treatment of Tuberculous 
ASeotions with Umckaloabo Extracts from a Commum 
cation made in Lausanne at the General Meetmg of the 
Physicians of ]< ranch Switzerland with some New Ob 
servations of Patients and Complementary Remarks 
followed by a few from Physioians Cr 8vo Pp 79 
(London B Fraser and Co 1038 ) Is-* 

Watkeys, C W , Editor An Orientation m Science 
By elevrai Members of the University of Rochester 
Faculty C W Watkeys H L Allmg W Berry B O 
Daggs F 0 Fairbanks R W Helinuunp J E Htdl 
meister C Stem R P Tittsler W F Van de Wi^ 
T RusseU Wilkins Med 8vo Pp x +560 (New York 
and London MoQraw HiU Book Co Im , 1038 ) 
21s* 

Wen, James E Eduoational Statistics (MoQraw HiU 
Senes m Education ) Med 8vo Pp xii +305 (New 
York and London i MoOraw HiU Book Co Ino 1838 ) 
18s 
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LABORATORY CHRONOGRAPH 

Thli Inttrumaiit may b« uiad to racord ilmultanaoutly tha eccurranca of 
any thraa avanta, which can ba arranfad to maka or braak an alactric 
circuit. Tima slfnalt at tha rata of M par sacond can ba racordad to 
an accuracy of Ml aacond. Tha Chronograph may ba drivan diract from 
a tmall alactric motor, or a (ultabla tpaad reduction gaar can ba Mippllad. 

A tlx-pan Chronograph la alao mada. 
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intended for thia or any other part of Nature No notice ta taken of anonymoua communuxUuma 
Notes ov ronrta is some or this week a lbttsbs appear on p S78 
Correspondents are invited to attach snin^ summaries to thfir communications 


Effect of lacreasinf Doses of X-Radution on CoHokIaI 
Gold 

Some time ago, m a communication from this 
Department', it was shown that a steadily mcreasing 
exposure to X radiation produced alternate increases 
and decreases m the eleotrokmetie potential of 
oertam colloid pcuticles The colloid used at the 
time (a dilution of Aquadag* m water) is peculiarly 
stable, and at no stage were there any signs of 
coagulation It was thought possible t^t with a 
more sensitive colloid the decrease m potential at the 
mmima of the curve might be suffloient to bring the 
colloid to its flocculation point, and at my suggestion 
Dr Liebmann and Mr Jones have been workmg 
with certain pure gold sols 

After irradiation in a quarts dish by measured 
doses of X radiation, the specimens of the sol were 



transferred immediately to well cleaned pyrex test 
tubes, and allowed to stand for a few hours As will 
be 8e«i from the attached photograph, specimens of 
the sol which had been exposed to doses of 4 9 and 
6 5 rOntgens were completely coagulated, and that 
exposed to a dose of « 8 rflntgens very largely so 
On the othw hand, specimens of the same sol 
exposed to larger doses (8 2-12 8 r ) show no signs 
of preeipitation The last tube (13 2 r ) shows slight 
sedimentation, mdicating the onset of a new 
coagulation dose 

results are completely reproducible, for the 
given sol, and measurements with ,^tbe ultra micro* 
scope show that the doses producing coagulation 
are, m fact, those which produced the greatest 
<tooreaae m the eleotrolunetio potential of the par 
ttclps The pbotogr^h illustrates very vivkUv the 
mteresting fact Utat, at any rate for certain colloidal 
s<4utiDii*i R compaiRtively small dose of X-radiation 
pcodoee ooaqdste precipitation, whHe a dose of 


twice the amount leaves the sil apparently un 
affected A further feature of interest is the very 
small quantity of radiation required to produce the 
effect 

It 18 hoped to publish further details of the 
measurements shortly 

J A Crowther 

Department of Physics 
University Beading 
Aug 1 

■NaTVSS 148 £B(1»37) 

Structure of Age- Hardened Alumlmum-Copper Alloys 

We have made X ray diagrams of alummium 
copper alloys (6 per cent Cu) age hardened at various 
temperatures (26“-200‘’ C ) , the samples were com 
posed of largo crystals and the radiation 
was made monochromatic by reflection by 
a crystal In a previous paper', we de 
scril^ a new phenomenon which appeared 
m those diagrams streaks of various 
length iBSumg from the centre, which we 
attributed to the reflection of X rays by 
planes We have shown that these planes 
arc parallel with the 100 planes of the 
crystal of solid solution and, moreover, 
that they aro of small dimensions (100- 
400 A ) We assumed therefore that 
these planes were composed of groups of 
copper atoms without makmg any hypo 
thesis about the disposition of the atoms 
within those groups 

Continumg the study of these alloys 
(among other thmgs we have made use 
of molybdenum radiation besides that 
of copier) two other peculiarities were 
noticed 

(1) From the very mtense spots produced by the 
X ray reflection by the 111 100 110 planes of the 
solid solution, one or two straight streaks of varying 
dimensions and of very weak intensity issue As 
to the spots 100 one » directed toward the centre, 
the other is perpendicular to it As for the spots 111, 
110, on the contrary, they may be inolmed to the 
central radius 

(2) A number of distmet spots of extremely weak 

intensity appear, for which the crystals of the solid 
solution cannot be responsible By orienUting a given 
crystal so that the primary beam is parallel with an 
e^ of the cube, the diagram which appears on a plate 
perpendicular to the beam is shown schematically 
m the figure below The streaks m the centre are due 
to the groups of atoms mcluded m the planes per 
pendicular to the plane of the figure, and the distance 
OA is equal to the distance from one spot 100 -of 
the alummium crystal to the centre , and the Spots 
Bi. are m the middle of the lines A, 
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We may therefore regard this diagram aa the dif- 
fraction figure of a two -dimensional lattice, which 
would bo identical with a plane 100 of an aluminium 
crystal 

• A 1 



Likewise, the study of the variation of the streaks 
described m the previous paragraph with the crystal 
orientation shows that those traces may be imputotl 
to diffraction by such a two-dimensional lattice 
Those new experiments enable us to dotermme 
more closely the stnicture of tho plane groups which 
we have described , it seems that the copper atoms 
should gather in patches m the 100 planes of tho 
solid solution during hardenmg and should thus 
produce three rectangular systems of two-dimensional 
lattice of small extent 

AnDK 6 OtTINIEB 

Laboratoire de Physique. 

Boole Normalo Buperieure, 

Pans. 

July 21 

•CR, tM. 1641 (IWS) »nd CH , MS, 1972 (1938) 


The results reported by M Gumier are of interest 
to us as similar work has boon in progress during the 
post two years m this Laboratory, and we have 
arrived at virtually the same conclusions as those 
given by M Quinier A paper describing tho results 
of my expormients was communicated to tho Royal 
Society on May 10, and a brief abstract has already 
appeared'. Pending the publication of the full acooimt, 
the following summary may be of mtorest. 

The ‘two^imensional’ diffraction effect, to which 
M. Gumier refers, produces a series of elliptMEisc 
streaks on the Laue photographs of single crystals of 
an, alloy of alummium with 4 per cent of 'copper 
a|^ at room temperature The accompanying photo- 
graph 18 of a crystal aged for six months at room 
temperature, orientated with a (110) direction 
parallel to the X-ray beam. The elliptical streaks 
make their appearance an hour after quenching 
the alloy ; at first they are brood and faint, and m 
the course of a week, during which the alloy is harden- 
mg spontaneously, they become stronger and 
narrower, mdioating that the area of the regions 
rich in copper is increasing. 

If the alloy, age-hardened at room temperature, 

18 heat-treated at 200° C., the first effect is a rapid 
reduction of hardness ; the Brmell number falls from 
a figure of about 100 to 60 m ten mmutes. At the 
same time the streaks disappear almost completely. 
Further heat-treatment leaiib to a nee m hardness 
to about 100 m a few hours ; diuing this period the 
streaks reappear, but thew are now quite narrow, 
showing that the piatea oi eoj^ier-rioh metal are of 
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considerable extent, of the order of 10* A , but still 
very thm, less than 10 A If the heat -treatment is 
continued, the hardness falls slowly and the atreaks 
on the Laue photographs begin to break up into 
ill-defined spots, which on further heat -treatment 
become mcroasuigly sharper, and ultimately a now 
set of Laue spots, indicating the presence of well- 
dev'eloped crystals of a second phase, makes its 
appearance. 



In addition to the metallurgical interest of these 
observations, the results suggest that application of 
X-ray methods may throw light on the details of the 
mechanism of ohemical reactions m the solid state. 

G D Pbbston 

National Physical Laboratory, 

Teddington, 

Middlesex 

■ Prof Hot Sof , A, US, 872 (June 16, 1938) 


The Swclhng of Birch Wood 
M. Has8bt,blatt' has measured the maximum 
linear tangential swelling of birch wood in a number 
of different liquids. An analysis of his results shows 
that they appear to fit the relation 
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unit length , o w a constant of proportionality , t is 
the dielectric constant (or 8 I C ) of the liquid in 
which the wood is swollen 

The extent of the agreement is shown in the 
accompanymg graph 

The above equation is in accord with W Sement 
schenko s theory of absorption* if we assume that 
the mechanical strain energy per unit volume of 
swollen wood is proportional to the energy produced 
on absorption of molecules from the liquid by all 
the cellulose micelles in a unit volume of wo^ 
The strain energy per unit volume is i&s*, where f 
is a mean value of Young s modulus of the birch 
the absorption energy is proportional to (*— 1) 
Assuming proportionality between these two qiian 
titles, we see that the above equation at once results 
N A DE Hruyne 

Aero Research Limited 
Ihixford Cambs 
Aug 3 

Hnnwlllatt M Z an alia Chtm IM J75 (1»26) 

> Semfiitm-l enk W Z phytic thm 1S9 17« (1027) 


A Concentration and Measurement of Atmospheric 
Ozone 

Prof i A Paneth and Mr J L p Igar ait to 
bp congratulated on having devised a new and 
ingenious chemical method of measuring both the 
ozone and nitrogen jioroxide in the Ixindon atmo 
sphere' 

It 18 interesting to note that thtir measurements 
agree with those which I obtained as a result of 
hve years continuous measurements at both Plaistow 
and Upininster by moans of an entirely different 
chemical method* My mean figure for the ozone 
in spring air was given as 1 2 x I0-* vol per cent 
whilst tliat of Prof Paneth and Mr Edgar is given 
as 1 1 X l(h* 

Prof Paneth and Mr Edgars criticism that the 
older methods of analysis were not specific and did 
not distinguish between ozone and nitrogen peroxide 
does not apply to my own method which was specific 
I passed half the air through a tower filled with hno 
crystals of copper sulphate (whu h completely destroys 
the ozone but does not affect the nitrogen peroxide) 
and compared it with the other half oontainmg both 
the ozone and the nitrogen peroxide The ozone is 
obtained by difference 

There is an interesting point regarding the nitrogen 
peroxide m the atmosphere which my measurements 
of both town and country an brought out Nitrogen 
peroxide is not a normal constituent of country air 
Like the sulphur dioxide and ammonium chloride in 
town air (which I also measured) all throe are the 
products of the combustion of coal The percentage 
of all three increases in the winter In coimtry air 
near London the percentage of all three is trifling 
unless the direction of the wind brings them from 
London The percentage of ozone is independent 
of the direction of the wind 

William C Reynolds 

16 Southern Drive, 

Anlaby Park, 

Hull 

’ MAfCu Ut ll* (Jidy 16 1038) 

J Sat Cham fnd leST (Msreh 28 1020) 


In the note on atmospheric ozone' wo confined 
ourselves to a brief outline of our method leavmg 
the discussion of the great number of other chemical 
attempts at ozone measurements to an mtended fuller 
publication there of course due credit will be given 
to the vtry interesting paragraphs dealing with 
atmospheric ozone d< t( rmmations in Dr W C 
Reynolds s paper on London air* 

It has fnquently been assumed that the presence 
of ozone m air is sufhcienf ly proved by thi observation 
that part of its oxidizing propt rty is qiiii kly destroyed 
by contact with various reagents Dr Reynolds 
made use of this effect for a qimntUative o/i ne 
evaluation bv determining the uxidi/ing power of air 
lieforo and after this treatment Whether si eh a 
metheid of measurement should be called specific 
for ozone is a question of tenninologv but wc me 
sure that Dr Reynolds will agree that it is safer 
to collect the ozone map rostati tc prove its identity 
by its ahse rption spectnim and then to titrate it in 
a range of e n< < nt rat ion in which thi potassium iodide 
method has been f niiid to b satisfactory For 
highly diluted e/oiie this mi thed of titration is liable 
to various errors ami the simultanisDiis titration both 
of ozone and nitrogen peroxide in such dilutions 
would have to be uivestigati d very thoroughly before 
lull confidence e luld be ploe i d in it 

It IS not obvious fre tn Dr Reyn Ids s pajH r whe ther 
such preliminary work has been elon but apiiareiitly 
ho himself docs not considi r the nitrogen peroxide 
titration with potassium ledide ns very satisfactory 
since he employs quite a different iiuthod when this 
gas IS to be measiiiid J^urther if anyone intends 
to apply such a difft rontuil method for the ozone 
determination we should not recoinmemi copper 
sulphate for th< destruction of the izono centent of 
air according to our oxjh nments even m a slow 
curre nt if gas this substance is likely to leave part of 
the ozone unaffe>cted while manganese dioxide which 
has been used for the same purpose by Usher and 
Rao* e>r charcoal de strove it completily 

Nevertheless it may well be that the figures 
obtained by Dr Reynolds as well as many of the 
othir figures published by chemists on tho ozone 
content of air were essentially corrt ct , it can 
scarcely have been a mere comcideuce that by crude 
< hemical methods, at least the right order was found 
long before any spcKitroscopie mi asun men I wos avail 
able The tr uble was not that thi se methods 
neii»sHarily gave wrong results but rathi r that their 
reliability could not be i heikfd and that there were 
not mlroqvHiitly big discrejiancios lietween results 
which seemed equally tnstworthj It is, in fact, 
f iir hope that a much simpli r chemical method than 
the one dcmribed by us may be found to be suffi 
eiently exact for meteorological purposes but there 
IS scarcely a bettor way for deciding tins than by 
comparison with a method w iich by isolating and 
identifying the atmospheric ozone is free from the 
obv loiis shortcomings of the older nni s 

]< A Paneth 
J L Edoab 

Imperial College of Science 
and Technology 
Ixmdon SWT 
Aug 16 

• NaTCU 1« 112 (1038) 

• B*yno><l» V/ C J Soe Vhtm Ind « 168T (1030) 

• Wmier r L Md lUo B S J Chtm Sor Ul 700 (1017) 
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Neutrons and the Origin of Lafe 
When m early days of the devolopnoent of the 
earth its surface was covered with an aseptic solution 
of various organic compounds, these did not react 
in the same way os they would have done if certain 
enzymes, colloids and other complicated substances 
had already been present* The very first impetus to 
further development had to be given from molecules 
oontammg, for example, oartwn and nitrogen in 
certam oombinations One possible way of combining 
nitrogen and carbon not yet discussed in this con 
nexion, may be found in conjunction with certain 
nuclear reactions, also prevalent m Nature at those 
early days 

By the action of cosmic rays or liard y *uy8 from 
radioactive matter present in the ocean, the deuterium 
of the heavy water, oontamed m the ocean water, 
will produce neutrons These neutrons are slowed 
down m the water and will react with the nuclei 
of atoms m the molecules dissolved in the water 
Thus, for example, a heavy carbon atom in an already 
existent carbon chain compound should be trans 
formable (through a short lived radioactive carbon 
isotope) mto a stable nitrogen atom by expulsion 
of a p particle 

‘SC + Jn *JC* * *tN + .p 
If the molecule in which this reaction takes place 
IS not destroyed by the recoil or by the P particle 
the new nitrogen atom may give rise to a now 
rather unexpected molecule contamuig a carbon 
nitrogen Imk and capable of new reactions In the 
same way also a phosphorus atom may be generated 
from a silicon atom and so on 

Even the direct action of very hard y rays on 
oxygen* is capable of prodiiomg a stable nitrogen 
atom (with mass number 16) through a shortlived 
radioactive oxygen isotope 

‘SO + y -+ *20* + Jn 
‘JO* -* ‘?N + 

Thus various complicated orgamc molecules con 
taming, for example, carbon nitrogen may have 
originated m a way rather different from ordinary 
chemical reactions and will perhaps have influenoed 
the evolution of organic matter, eventually leadmg 
to the firet primitive forms of living matter, no longer 
present on earth 

John Tandbbbo 

Electrolux Laboratory, 

Stockholm 
Aug 18 

• Compare Oparin A J The Origin of Life (New York 1»38) 

' Chang Ooidhabet and Sagane Natcu 1M MS (lftS7) 


Condensation Coefficients of Mercury Halides 
UstNO the method of Alty‘, we have measured the 
ooeffioienta of oondensation (/) of the compounds 
merouno chloride, bromide and iodide A hemi 
sphenoal cap of these salts was deposited by sub 
lunation on the end of a glass tube which could be 
heated mtemally by boilmg turpentine The tempera 
ture of the oc^ surface was measured by a fine 
thermocouple whJe the salt evaporated m a high 
vacuum TTie quantity of salt evaporated per unit 
time and area (Jtfi) was determined by weighing the 
deposit on a surroundmg glass tube unmened in 
liquid air By oaloolati^ tiie maximum rate of 


Sept 24, 1938, vol 142 

evaporation (Af,) from the formula of the kinetic 
theory of gases 

0 0584 r P , , . 

M, ^ dt gm /cm • sec , 

whore P is saturated vapour pressure (mm mercury), 
M IS molecular weight, t is tune of evaporation, T is 
absolute temperature, one finds / - MJUt 
The mean of the results of three or four runs for 
each substemee is as follows 

HgCI. HgBr, Hgl, 

0 76 ±01 064*01 0 66 ±01 

For oalculating Af, the saturated vapour pressures 
P were extrapolated from the formulso given in the 
Critical Tables The extrapolated values seem to 
be a little too small as compared with smgle direct 
measurements*, and for this reason the coefficients 
y may be close to unity This means that each mole- 
cule striking the solid surface condensee at once 
The mercury halide molecules being linear have no 
dipole moment, and so this result is not inoonsistent 
with Alty s empirical rule that the coefficients / for 
non polar molecules are near unity 

F Mbtzoes 

E Miesoeucb 

PhyswaJ Institute, 

University of Basle 
Aug 22 

AItjr Pne Roy Soe A Itl 68 (1»37) 

• Keltoy Bull m V B l>*p of the Interior Bureau of Mine* 


Probable Ousooauon of Nitrogen Molecules 
m the High Atmosphere 

Kaplan* recently succeeded in exciting, in the after 
glow of mtrogen, a line, X 3471 A, that probidPly 
corresponds to the forbidden transition *P -♦ *S of Nx 
Theoretically it is very mtereeting emd ounous to 
see that this Ime is emitted imder relatively high 
pressure, at the same tune as the Vegard Kaplan 
bands, which are themselves forbidden 
Here, however, I wish chiefly to direct attention 
on the application of this beautiful experiment to the 
knowledge of physical conditions of the upper 
atmosphere Inde^, as Kaplan pomts out, Zhifay* 
and Gauzit* mentioned the presence of an mtense 
radiation at a wave length X 3471 A m the spectrum 
of the night sky , new observations, made by me, 
confirm very clearly the existence of this radiation 
and Its mtensity, as it is easy to see on the accompany 
ing spectrum Probably we have here the Ime of Ni, 
as Kaplan suggested two years ago* 

The two arguments which prevented acceptance 
of this attribution have now disappeared First, the 
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line X 347 1 A has been produced in the laboratory 
Further, while the dissooiation during the day by 
absorption of ultra \ lolet light from the sun is 
oertamly very slight any other process seemed 
impossible , we thought that the energy for excitation 
of the light of the night sky— which doee not exceed 
7 electron volts — is not sufficient to dissociate the 
nitrogen molecule But this energy of dissociation 
was not acouratelj known , the value (9 0 volts) 
accepted a few years ago is now recognized as too 
high , the value adopted to day* is 7 34 volts We 
can consequently accept the dissociation of nitrogen 
molecules 

In a recent paper Bernard* shows that a radiation 
at X 347 1 A IS also present m the spectrum of diffuse 
auroras where the Vegard Kaplan bands are par 
ticularly intense This is an mteresting confirmation 
of the probable presence of metastable Ni atoms 
m the high atmosphere But Bernard s paper requires 
two comments 

(1) Vegard and his collaborators probably observed 
the Ime X 3471 A in the aurora they did not 
separate it from the second positive band near 
3469 A the mtensitj attributed to this band is 
evidently too high 

(2) The lino X 5206 A which corresponds to the 
*D — transition of Ni, has not yet been reoog 
nized in the night sk^ , but its existence in the 
speotnun of the aurora was pomted out by V M 
Slipher and L A Sommer’, who suggested its origm 
and mentioned that the line had been observed* 

In conclusion, I propose seeking the X 6206 A Ime 
m the spectrum of the night sky by a right choice of 
photographic plates and studymg the X 3471 A 
radiation of the night sky by the mterferometer 
method, m order to ascertam for certain the existence 
of nitrogen atoms m the high atmosphere 

J Gauzit 

Obsen atoire de L\ on 
Aug 2 

‘Ksptan \ATin» 141 M5 sod 1139 (1938) 

• Diifliy J Phvi vll « 623 (1934) 

• «»uilt J Phyi vll 5 627 (1984) 

‘ KiipUii QuatrUme rapport de la CommUelon iiour 1 4tud d e 
nlattom eotre loa plidnorntnea eolalira et terrestrea p 140(1936) 

' See for example Uathur L S and Sen Onpta P K Proe ActuI 
Set VP 1 Part 2 187 226 (1938) 

•Bernard Natpu 141 1141 (1038) 

• SUpher and Sommer H/atuneiu 171 802 (1920) 

• See Kaysor Handboch der Spektiotoople 6 57 


Angular Distribution of Electron Pairs 
A mniBEB of experiments have been made on the 
angular distribution of electron positron pairs liber 
at^ by a beam of y rays, but tiie results, where it 
is possible to compare thein> do not seem to bo in 
ag^ment It is therefore of mterest to see what 
the theory predicts, and m the following a short 
account is given of the results obtamed by a rigorous 
treatment of the problem The method used is an 
extension of that given by us* to find the total 
number of paurs created So far, the oaloulations 
have been made for Z (atonivo number) » 84 , 
Av =» 6 fwc*, and Z => 60, fcv - 3 mo* and 6 mo*, 
where fcv is the energy of the y ray 
Denotmg the average angles made by the direction 
of the electrcm and poeitron with the direction of the 
Y ray by and reepeotively. and the average angle 
between the pair by y, the following reeults were 
obtamed. 


(1) 6«, and y decrease with mcreasing energy of 
the y ray For particles of dofimte energy, the formula 
given by Bethe and Heitler* for tho number of elec- 
trons of energy E, emitted at an angle 6, 



IS not valid for such low energies The values found 
for 6, 6p and y when 2 = 84 are about twice those 
given by the above formula (Av — 6 me*) 

(2) 0« 18 slightly greater than 6p This is to be 
expected since the average energy of the positron is 
greater than that of the electron This is m qualitative 
agreement with Grosev and I rank*, who find for 
krypton 0, — 33°, 6p 30“ 

(3) 6,, 0j> and y mcroaso slowly with Z It is easy 
to show that tho angular distribution is independent 
of Z to tho first ordi r (Bom approximation), but for 
large Z tho electrostatic forces on the particles become 
important and these must be responsible for the 
increased values of 0«, 6p and y noted m (1) The 
strongest evidence m support of this would seem to bo 
Alichanian s experiments* on lead, with hy 14 wvc* 
He found y to be about 66°, as compared with 48“ 
in krypton* for a considerably lower energy (fcv 

6 me*) Similar results have been obtamed by Jelepov 
(ref 3 p 62 footnote) 

The calculations mvolved m the use of the aoourate 
wave functions are extremely laborious particularly 
the evaluation of y the angle between the pair For 
purposes of comparison with the theory it is therefore 
advantageous to have experimental results for 0* and 
0y It 18 hojied to publish fuller details and results 
shortly 

University of Tasmania 

Koyal Observatory 
Greenwich 


J C Jaboeb 
H R Hulmk 


Ja get and Hulme Ptoc Hov A lil 443 (1036) 

Bethe and Hcitler Proc Av A lid M (1034) 

Oroaev and Frank CompU* r»ndu$ (DoWady) 10 52 (1038) 
AUobanlan^Dwlepov and Spivac nmdut {DoUady) 10 


Chemical Nature of Prohferauon-Promotmg 
Factors from Injured Cells 

Wk have published mveetigations mdicatmg that 
yeast* and animal cells* injured by ultra violet light 
and other means produce factors ( intercellular wound 
hormones’)* which are apparently released by mjured, 
but living, cells into the mteroellular fluid and 
stimulate the proliferation of normal cells Spootro 
graphic and chemical studies mdioate that the active 
matenals from ye«8t oontam nuoleio acid derivatives, 
08 previously suggested* 

The ‘wound hormones’ were produced by pro 
longed, low mtensity, full ultra violet irradiation of 
yeast m isotonic salt solution or distilled water Cdl- 
free Berkefeld filtrates from irradiated an d n<» - 
irradiated suspensions were assayed m yeast growth 
experiments The biological potency and extinction 
at 2000 A were much more marked in the filtrates 
from irradiated suspensions, and the potency and 
2600 A extmction m various samples were olosely 
parallel 

As shown on the accompanying graphs, tto 
spectrum of the ‘woxmd hormone’, or factor from 
injured eells (obtamed by photograiJimg the spectrum 
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of the filtrate from irradiated yeast with filtrate from 
non irradiated yeast in the comparison cell) is 
characterized by a marked maximum at 2600 A and 



suspensions Slight turbidity or opalescence was 
obtamed from phosphotungstic, picnc, and meta 
phosphoric acids No precipitate formed with HgCl, 
f-ontrary to previous indications*, 
no positive colour reactions** could 
be obtained for pyridme even after 
boiling The active materials gave 
pH values of about 5 5 (glass 
electrode) in concentrations of 0 6 
to 1 5 mgm per c c They were 
soluble in water and 50 pier cent 
alcohol slightly soluble m 96 per 
rent and absolute alcohol and 
insoluble m ether and peti oleum 
ether Their activity was not 
reduced by autoclav ing at 20 lb fc r 
16 minutes 

A correlation of the sjiectio 
graphic and chemical data shows 
the piesence of phosphorus jien 
toses guanine and adenine Lra 
cil cytosine pyridine and vitamins 
R, and B, are not indicated and 
yeast ni c leic and adenylic acids 
seem to bo ruled out by the 
Thomas" tests Of nlatecl sib 
stances n m rnblance is closest to 
cozjmase" or coenzyme* Iho 
pn sc nco of guanine and tlu ap 
parent absence of pyridme suggest 
that though similar to it the 
wound hormone is not identical 
with < oc nrymo or cozymase 

loHV K LOOFBOt ROW 

Futon h f ook 

biHTER Miriam Michael Stimson 


Institiitiim Divi Thomas 
Institute of Scientihc Research 
Cincinnati 
Ohio 
Juno 25 


a minimum at 2360 A similar to the spectra of 
nucleic acids and their derivatives* On irradiation of 
the filtrate from mjured cells, the oxtmction at 
2600 A decreases and that at 2360 A and on the 
long wave leg of the curve mcreases as m adonme, 
guanine etc * Of absorbing components of nucleic 
acids, the spectrum least resembles that of uracil or 
cytosine Guaiune is suggested by the broadness of 
the curve and adenine by the 2600 A maximum 
The spectrum is markedly diffcnnt from that of 
vitamm B, ’ It lacks the long wave maxim im of 
vitamm B| * It is similar to that of coenzyme* 
Filtrates from both irradiated and non uradiated 
suspensions contamed nitrogen and phosphorus but 
not halogens or sulphur (negative lead acetate 
nitroprusside and Sullivan reactions before and after 
socUum fusion) Both contained pentose (Bial test) 
but apparently not desoxypentoses (Kiliani tost**) 
The Thomas" p napthol test gave a blue rmg with 
both materials and a non uniform brownish colour 
with the Thomas" tryptophane reagent Negligible 
reducing activity was shown with Benedict s solution, 
and substantial freedom from protein by the biuret 
test Both materials gave positive raurexide**, 
Kossel**, and diazo**, and negative WeideP* and 
Wheeler Johnson** tests The positive reactions 
were more marked with the filtrates from irradiated 
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Mutation of the Blood-Group Genes 

The current theory of the mutation of the 
blood group genes postulates the appearance of 
gene A by mutation m one or more sites m the 
Europe Asia land mass, and a similar appearance of 
gene fl in India and in Africa 

There is little doubt that the mutation givmg rise 
to gene A and tpso facto to group A, must have been 
a replacement of, or a change in, gene R, but the same 
certainty does not hold for the mutation of gene B 
Gene B may hav e been a replacement, m one form or 
another, of gene K or of gene A or of both genes 
Each of these three possibilities implies a different 
pre mutation distribution of the genes in the races 
concerned 

If gene R alone was susceptible to B mutation, then 
the pro mutation frequency of Ji in a race under 
going this change must have been equal to the sum 
of the post mutation frequencies of R and B, and the 
frequency of gene A would be unaltered by the 
phenomenon 

If gene A alone was susceptible, then the frequencv 
of gene R would be imaffected by the change, and 
the pre mutation fretpiency of A would bo equal to 
the sum of the post mutation frequencies of genes 
A and B 

If both genes were liable to change, then, ha<l tin 
mutation affected all the susceptible genes, the 
present frequency of gene B would be 100 per cent, 
and for loss complete changes the effect of the 
mutation is given by the equation 

l\ 

where A is pre mutation frequency of gene A a is 
IKjst mutation frequency of gene A, b is post mutation 
frequency of gene B 

This means that in the Hindu, if R alone were 
susceptible, the pre mutation frequent y of A must 
have been 0 149, if A alone were susceptible, tins 
frequency must have been 0 440 , and if both were 
susceptible, the frequency of A prior to mutation 
must have been 0 210 

The fact that there are no races showing gene B 
without some gene A suggests that the presence of 
A 18 a sine qua non to the appearance or mutation of 
B It follows from this that B muUtion was a 
change m gene A alone 

If this be the case, then the pre fl mutation fre 
qiiency of A will show a maximiun m tho centre of 
the Europe Asia land mass, as opposed to the 
minimum in the same place shown by the post B 
mutation frequency of A This is an attractive idea 
as it would imply a single mutation of gene A 

In what races other than the Hindu is there direct 
evidence of B mutation T It is generally accepted 
that there must have been such a change m Africa, 
but the Site of this change is generally considered to 
have been West Africa, mamly because the Yoruba 
and the Senegalese show a biochemical mdex of less 
than umty However, these peoples could have 
obtained their present distribution as a result of the 
mixing of other races m Africa 7'*'® 
having B m Africa about which this cannot be said 
are the pygmies Md the Egyptians These peoples 
each riiow a high propiortion of both A and S, and 
oould have (pven nee one to the other, but this seems 
unlikely on other grounds They oould not have 
received their gene distributions by the crossings of 
any other known races, even moluding the Hindu. 


If we accept the conception that B mutation was 
a change in gene A and not in gene R, then the dis 
tribiitiuns of those races could not have arisen from 
any extant race or races by mutation, but their 
pre B mutation frequency of gene A must hav e 
been considerably higher than that shown by anv 
modem races, and in fact, higher than that shown 
by tile pre B mutation phases of any other people 
This implies one of two possibilities either there 
was a mutation of A m Africa, or Africa was mvaded 
by jieoplos having a v ery high proportion of A When 
one bears in mind the extreme bastardization of the 
modem Bush people, it seems likely that they too, 
in their purer forms, must have had a similar pro 
portion of A Now did these various peoples. Bush, 
Pygmy and Egyptian, receive their A from the same 
source, and was this source an African A mutation, 
or was it the main mass of mankind T 

Finally, there is a third, and very interesting 
possibility, namely, that Africa was tho site of the 
mam A mutation, and that peoples outside Africa 
have obtaineid their A from that continent 

RONALn rnsDON Dkw 

South African Institute 
for Meelical Research 
Johannesburg 
Aug 9 

Pleistocene Site in the Malay Peninsula 
It was to bo ngretttd that until recently no 
artefacts of Pleistocene ago had been found m the 
Malay Penuisula, and particularly so because of the 
relationship of the peninsula to tho now sunken 
Sundaland which formerly joined Sumatra, lava and 
Borneo to tho mainland of Asia 



Fig 1 (Seale m feet ) 


Aotmg on a suggestion of Mr E S Willboum, 
director of the Geological Survey, F M 8 , I visited 
the Kota Tampan Rubber Estate which lies on the 
west side of the Perak River about three and a half 
miles south of Lenggong, Upper Perak On this 
estate is a deposit of volcanic tuff overlying a bed of 
sand and gravel which itself rests on latente. The 
site lies just below the 260 ft contour and is probably 
an old terrace of the Perak River Smoo there have 
been no recent volcanoes in Malaya, a foreign origin 
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had to be supposed for the tiiff, speoimena of which 
were kindly examined by the Netherlands Indies 
Viilocmological Survey m Bandoeng, who reported 
that it probably came from “the big Toba eruption’ , 
which was the origin of Lake Toba m Sumatra 
Fig 1 shows a stream cut section of the deposits, 
but the underlying latente cannot bo seen 

In this and two other nearby gravel beds were 
foimd stone tools, typical specimens of which are 
shown m Fig 2 ITie majority are made from pebbles 
of quartzite and most of them are unrolled or only 
slightly rolled They comprise {A) Chopper with 
just enough flaking to make an edge This is the 
commonest typo (JB) Chopper , of very fine grained 
rock , the exact And spot is shown by the cross in 
Fig 1 (C) Hand axe, triangular section, rolled 

the only specimen found (D) Hand axe , the butt 
has been flaked to reduce the size of the tool 

The characteristics of these tools are that they are 
made from pebbles with the minimum flakuig on 
one side only, and the cutting edge is always made 
by the meeting of a flaked surface with the unworked 
natural pebble skin 

The other types consist of flakes worked up mto 
end scrapers, hollow scrapers and points, together 
with a large number of pebbles used as hammer 
stones The latter tools would seem to show that the 
place was a workshop and perhaps even a dwelling site 
As yet not enough specimens have been found to 
warrant detailed comparison with other cultures, and 
dating 18 not possible on palseontological grounds since 
no fossils were found There does, however, seem to 
be an imdoubted kinship with the Pajitan culture 
described by von Koenigswald from contra! Java*, 
but it differs from it in the complete absence of 
bilateral flaking and m the greater amount of original 
bble surface which is preserved It may ther^ore 
an earlier phase of the Pajitan culture The 
conunonest type (Fig 2A) is very much like a Pre- 
Stellenbosch tool from South Africa illustrated by 
van Biet Lowe* 



Dry Crossing of the Nile 
Thbouqh the co operation of Dr Alexander 
Cruiokshank, senior medical inspector of the Equa 
torial Province of the Sudan, and of my son, Lieut 
Colonel F O Cave, I am able to give some recent 
piarticiilars of Wayland s crossing , or the dry crossing 
of the Nile Dr Cruiokshank visited it last Easter 
and took photographs of it, one of which is reproduced 
herewith The width of the river is about 80 yards, 
and the width of the crossing from its upstream to 
its downstream edge is approximately 260 yards 



Wayland s ceossino Lasteb 1938 lookino down 
STEKAM Width of biybb appboxtmatbly 80 yabds 
DEPTH or CBOS8INO APPBOMMATBLY 250 1 ABOS 


In places the accumulated vegetation exceeded 
10 feet in thickness but at the edges it was loose and 
thm m places, and one of Dr C niickshank s porters 
fell through But away from the edges and presum 
ably m some parts at the edges it was thick enough 
for elephants to cross, for recent elephant spoor was 
found On the surface there was a thick ash deposit 
left after grass and papyrus had been burnt It 
would appear from Dr Cruickshanks account that 
there arc no signs of the crossing breaking up at 
present 

t J P Cavk 

Stoner Hill, 

Petorsfield 
Aug 24 



It 18 hoped to carry out further excavations m the 
near future, and m the meanwhile I propose the 
name Tampan Culture to describe the tools from 
this, the first Pleistocene arohieological site to be 
found m the Malay Peninsula 


Raffles Museum, H D Collutqs 

Singapore, S 8 July 29 

' Euly Palaolithlo StODf ImpIemsiiU horn JTava BvU BoJUu Uut 
Srr B 1 No 1 1930 

■ The Geology and Anhieologr of the VmI Klver Bailn Qeoioglosl 
Survey Union of S AMca Mtm SO PI VIII No 1 


Distribution of the Polycluete Ophelia cluthemis 
McGuire 

Ophdta cluthenna was described m 1936 by 
McGuire*, who obtained her specimens from Millport 
m the Clyde, and more fully m 1938 by Brown* It 
occurs m a narrow zone of sandy becuihes just below 
high water mark neaps, frequently to the extent of 
several hundred to the square metre Besides being 
recorded from the Firths of Clyde eind Forth, Wohlen 
berg* records its presence at Sylt, Germany Speoi 
mens obtamed by Fauvel* at Samt Vaast, France, 
were described by him as young 0 hmactna but are 
considered by Brown to be probably O chuhenax* 

As a result of recent shore collecting I have now 
to record the species from South Wales and Ireland 
The Welsh speoimens were obtamed from a small 
area of the be^ at Lavemoek m the Bristol Channel, 
about four miles along the down ohemhel coast from 
Cardiff The salinity at high water at this pomt 
vanes from 20 per mdle m wmter to SS per miUe in 
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Bununer The Irish speoimens were obtained from a 
sheltered bay at Faloarragh, Co. Donegal, about six 
miles east of Bloody Foreland The salimty of the 
water here is affect^, particularly at low water, by 
a stream of freshwater. At one station 1,100 speci- 
mens per square metre were coimted At both places 
the sand was of fine grade with a small quantity of 
silt 

I am obliged to Dr A C. Stephen for confirming 
my identification, and for the information that the 
Welsh animals are quite typical, but that the Irish 
speoimens show a certain amount of variation In 
both oases the animals are small, the largest being 
only 8 mm m length, so that these variations are 
probably due to immaturity. 

The addition of these two records lends support to 
Dr. Stephen’s opmion that 0. ckUhenaia is consider- 
ably more common than the previous rocortls suggest 
It seems certain that this species has been frequently 
overlboked or dismissed as a juvenile form 

C. B. Ree.s 

Oceanographic Laboratory, 

(University College of Hull), 

Leith, Edmbuigh 6. 

Aug. 21 

> McGuIrp, Scot SatuTolut, 45 (1935) 

• Brown, Pne Roy Soe Edin , 66 (i), 135 (193S) 

' Wuhleoberg, Btlool Wui Meerauntenwh , 1 (1). 1-92 (1937) 

• Fsuvpl, RuU Soe Zool Pran . 1. n-SS (1925) 


Connexions of the Pterygoquadrate in the Tadpole 
of Phtlautus vartabilu (Anura) 

Whiui examming the chondrooranium of Bamd 
and Rhacorphond (Polypedatid) genera of frogs, the 
connexions of the pterygoquadrate with the cranium 
were found to vary considerably. It is well known 
since the time of Parker* and Gaupp* that in the 
anuran larvae, the pterygoquadrate gams attachment 
wi£h the cranium normally in three regions, namely, 
an anterior ligamontary or, m the majority of cases, 
a cartilagmous quadrato-ethmoidal connexion, the 
second connexion is m the posterior orbitotemporal 
region, called the processus ascendens, which bears 
definite relationship with the three branches of the Vth 
cranial nerve. When the tadpole undergoes metamor 
phosis, this larval coimexion is lost (say in the case of R, 
fuBca larva (S ttmporana) 29 mm , de Beer*) and the 
adult IS without one There is no anuran leu^^al form 
described where, in the larval stages prior to meta- 
morphosis, the absence of a processus ascendens is 
described. The last connexion is the oticus one ; 
the posterior portion of the pterygoquadrate unites 
with the dorsal wall of the otic capsule over the 
cranioquadrate passage. This connexion, however, 
may be absent from some tadpoles. 

Now, with regard to the genera which I have 
exammed, PhilaiOtu variabthi Gilnth (tadpoles kindly 
identified ly Prof. C. R. Narayan Rao) needs special 
mention. I have examined the sectional views of at 
least two tadpoles of each of the stages measurmg 
22 mm. and 24 mm. (head and trunk 10 mm.) and 
31 mm. (head and trunk 11 mm.) m all of which the 
postenor limbs have not appear^. All these tad- 
poles belong to premetamorphio stages. While the 
anterior oonnexions of the pterygoquadrate with the 
cra nium are normal, the sections of the postenor 
orbitotemporal region do not show the presence of 


the connexion of a processus ascendens palato- 
quodrati with the pila antotica or an otious connexion 
with the otic capsule, there being a little connective 
tissue between the posterior portion of the pterygo- 
quadrate and tho cranium, and so far as is known to 
me the absence of both these connexions m the larval 
anura is not recorded This is a remarkable feature 
in P. vanabtlts, and if the processus ascendens con- 
nexion has broken down os early as the stage studied, 
then It is an excellent example of developmental 
acceleration or heterochrony If, on the other hand, 
the connexion is not established at all, which I think 
IS more probable, then P. vanabths is the first anuran 
larval form where both the processus ascendens and 
oticus connexions are wanting 

Further study of the development of tho cranium 
in this and albed forms is engaging my attention, and 
the result will bo published elsewhere 

My thanks are due to Prof A Subba Ran for 
helpful criticisms 

L 8 Ramaswami 

Department of Zoology, 

Central College, 

University of Mysore, 

Bangalore. 

'P»rk«,)W K, Phil Trant Roy Soe, 161, 162, 166 (1871, 1876, 

• 0»upp. K , Morvh Arb , 2 (1893) 

• lie Beer, 0 B , "The Development of tho Vortohrste Skull" (f Urendon 

PreM, Oxfotd, 1937) 

‘ Okutcml, K , Z Anat u Entunek , 107 (1937) 

• Uoodrich, K 8 . ‘The Structure and Development of Vertebrates" 

(UacmUlsn and Co , Ltd , London, 1980) 


Differentiation of Heterochromatic Regions dunng 
Meiosis 

HKTEBOCHKOMATif’ regions have been revealed m 
the somatic cells of a large number of plants and in 
certain animals during the metaphnso by many 
investigators They are usually situated around the 
centromeres and at the distal ends One of tho 
charaotoristie properties of the heteroohromatio 
regions is the mtensive absorption of hwmatoxylm 
and other stains Genetically, they are poor in 
genes in Drosophila and are usually called ‘inert 
regions’. 



The chromosomes have usually a spiral structure 
during the raeiotic metaphase This is characteristic 
for both heteroohromatio and euchromatio regions 
DifierMitiation of heterochromatic and euchromatio 
regions m pure species duruig the meiotio metaphase 
is teohmoally more difficult than m some species 
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hybrids, where one of the parents has longer chromo- 
somes, obviously with a larger amount of hetero- 
chromatio substance than the other Tho accom 
panymg illustration shows two meiotio metaphewes 
in side view and two single bivalents from two other 
meiotio plates of the amphidiploid Ntcotuma glauea x 
AT Langadorffit Both single bivalents have darker 
regions at the portions turned towards the poles, 
where the centromeres are obviously situated The 
bivalents at tho left side of both metaphase plates 
are darker than the right (lighter) pairs of each 
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plate The former have probably more hetero- 
chromatic substances than the latter Each of the 
lighter bivalents of these two plates has two ohias- 
mata , thoir centromeres, directed towards the poles, 
are surrounded with small heterochromatio (duker) 
portions 

Dontoho Kostoff 

Institute of Genetics, 

Academy of Boiences 
Moscow 
July 17 
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Points from Foregoing Letters 


A PHOTOOBAPH 18 submitted by Prof J A Crowther 
showing the effect of increasmg doses of X radiation 
on colloidal gold The photograph shows that, 
whereas the sol is completely precipitated by doses 
of 4 &-6 S rOntgens, larger doses of 8-12 8 rOntgens 
leave the sol completely stable 

In X ray diagrams of age hardened aluminium 
copper alloys, A Guinior finds diffraction spots pro 
duced by two dimensional lattices, suggesting that 
the copper atoms form small plane groups, where 
they mamtain a rwular disposition G D Preston 
repiorts a similar enect, observeil in Lane and oscil 
latmg crystal photographs during the process of age 
hardening of an alloy of alummiuin with 4 per cent 
copper He ascribes it to tho segregation of copper 
atoms of relatively high scattering power on widely 
separated (100) planes of tho alummiiim lattice 

Dr N A de Bmyno finds that the maximum lincMir 
HWellmg of birch wood is related to the dielectric 
constant of the swelling liquid by an equation which 
has a simple theoretical interpretation 

Ur W C Reynolds points out that the percentage of 
ozone in London air found by Prof F A Paneth and 
J L Edgar, namely, 1 1 x 1(H vol per cent, agrees 
with that which ho obtamed dnrmg hve years 
measurements by an entin ly different spcxufic 
chemical method Prof Paneth and Mr £dgar 
comment on a few essential differences between their 
method and those previously employed for the 
determination of atmosplieric ozone 

Dr J Tandberg suggests that nuclear reactions 
may have influenced the development of organic 
matter m the cxiean m primeval tunes Organic 
molecules may on rare occasions have had a carbon 
or oxygen atom transformed into nitrogen as an 
impetus to new and rather unexpected reactions, 
resulting m organized systems with colloids, leading 
to primitive forms of livmg matter 

The coeffioients of condensation of mercury chloride, 
bromide and iodide are calculated by F Metzger and 
Dr E Miescher to be 0 76, 0 64 and 0 63 respectively, 
using the foimula of the kinetic theory of gases 
Owing to uncertainty ui the extrapolate values of 
the saturated vapour pressure the authors infer, 
however, that tho condensation coefficients may be 
close to unity, which would mean that each molecule 
striking the cold solid surface condenses at once 

Prof J Qauut states that his new observations of 
the spectrum of the night sky confirm the presenoe 


of an inti nse X 347 1 A radiation, which probably 
coincides with the line recently excited by Kaplan 
in the high pressure nitrogen afterglow Recent 
determinations reduce to 7 34 volts the energy of 
dissociation of nitrogen molecules, and thus dissocia- 
tion in the high atmosphere is probable The line 
X 6206 A , which corresponds to the transition 
•D — *S of Ni, has alro^y been observed in the 
auroral spectrum 

By calculations involving the use of accurate 
wave functions, J C Jaeger and Dr H R Hulme 
estimate that the average angles made by the 
electron and the positron with the btam of gamma 
rajs by which they are liberated, and also the 
average angle between the electron and positron, 
decrease with increase m energy of the gamma rays 
and increase slowlv with the atomic number of the 
atom involved The average angle for the elwtron 
would be slightly greater than for tho positron 

Ihe chemical nature of tlie factor producing cell 
proliferation, formcxl by the action of ultra violet 
light upon yeast cells, and generally when cells are 
injured (wound hormones) has been investigated by 
Prof J R Loofboiirow, E 8 Cook, and Sister M M 
btimson Its absorption spettnim is similar to that 
of oozymase or coenzyme but the presenoe of guanme 
and the apparent Ahienco of pjTidine suggest that it 
IS a different substance 

Assuming that the gone responsible for the B 
blood group reaction arose from a mutation of a gene 
responsible for tho A blood group reaction (or 
admitting, at any rate, the presence of A before the 
presence of B), Dr R Elsdoii Dew discusses the 
probable place of ongin of the genes in tho light of 
the present geographical distribution of the various 
blood groups among African peoples 

Tho discovery of artefacts of Pleistocene age m 
gravel underlyuig volcanic tuff at Tarapisn, Malay 
Peninsula, is reported by H D Collmgs 

Records of the distribution of Opheha chuhanaxa 
McGuire in Wales and Ireland are exlded by C B 
Rees to previous records from Scotland, Glennany 
and France 

Dr L 8 Bamaswami reports that m the cranium 
of two tadpoles of PhUautua vanaMu he has been 
unable to find either the processus oscendens or the 
oticuB oonnexions and, unless the connexions had 
broken down at an unusually early stage, this would 
be the first cose of anuran larvie m which those 
connexions are absent. 
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Research Items 


Stone Age Cttltural Succession in Southern Rhodesia 
A ROCK-SHBXTBR on the Nyazongo Mountain, 
twenty milea to the north of Penhalonga and ten 
miles from the eastern border of Southern Rhodesia, 
has been excavated by Mrs Martin with the view 
of ascertaining whether a sequence comparable to 
that establish^ by A L. Armstrong for the Bambata 
Cave also occurs throughout Mashonaland, and, if 
possible, of determining the proilocessor of the Wilton 
culture on the eastern border A trial trench ring 
in October 1936 was extended in 1937 to a total 
measurement of nine feet by ten Mrs Martin's 
report is supplemented bv technical reports by the 
late Father P Stapleton, dealing with the implomonts, 
mill by Mr L H Wells, dealing with the pottery 
(Queen Victoria Memorial Librarj', Salisbury, Occa- 
sional Paper No 1, 1938 Pp 18 5«. not) The 

existence of two stone age mdustnos was i“StabliBhed, 
Bambata and Wilton The lower is characterized 
by broad flakes of both greenstone and quartz and 
‘points’ m both materials This occupies the third 
and fourth foot of the excavation It prodominatos 
m the fourth foot, and in the third is mixed with 
Wilton It docs not appear in the higher levels, 
but 18 found lielow the fourth foot level and under 
the lodge in front of the cave This confirms the 
conclusion that this is the earliest industry of the 
shelter The points show that it is a Bambata 
industry, though it is not the latest phase of that 
industry Theuppor culture is Wilton It occurs first 
in the fourth foot, more than fifty specimens being 
counted from that horizon , but from the third foot 
some one hundred and fifty were recovered, and from 
the first two feet more than three hu ndrod ’There is no 
break between the industries Though they wore not 
contemporaneous, the interval between them cannot 
be long Ground axes bi'long to the Wilton horizon, 
though not to the earliest part The custom seems to 
have come in during the Wilton occupation The 
fragments of pottery found m abundance in the 
uppermost foot and occewsionally m the second foot 
fall mto four or rather three groups, which may be 
resolved into two typos, belonging either to the 
previously known ‘pit-circle’ people, or the later 
Manyika mhabitants 

Recent Botanical Exploration of China 

Pbof H. H. Hu has recently reported upon his 
botanical collections m Chma since 1920 (J Roy 
Hort Soc , 63, Pt 8 , August 1938) Although many 
garden plants of proved excellence are of Chinese 
onmn, that country must hold many more botanical 
or hortioultviral treasures A beautiful new species, 
Stncjackia xyUxsarpa, was, for example, found m a 
suburb of Nanking. A rich harvest of new speoies 
is cited m the paper, and several of them are figured 
upon very clear lithographs. Prof Hu’s collections 
have been mainly from south-weeteni Yunnan, and 
three dutinot elements have been recognized in the 
flora, namely, the Burmese, the Indo-Chinese and 
the endemio. The Indo-Chmese elements link the 
Yunnan flora with that of Kwangtung, Kwangsj, 
Hainan and Fcamoaa. Speoies of the genera CemeUta, 
Adinondra and iftnyo are the chief endemio plants, 


but a number of new rare genera are also represented 
Many Burmese genera arc found in Yunnan but not 
elsewhere in China 

History of Rhubarb Cultivation 

The use of rhubarb for medu inal purposes is of 
considerable antiquity, for the Chmeso herbal of 
Pen-King mentioned its eorrective properties as early 
08 2700 u r Miss D M Turner has made a study of 
the economic significance of various kinds of rhubarb 
from that date until the present tune (J Roy Hort 
Soc . 63. 8 , August 1938) Though known m classical 
times. It was not until the thirtoonth century that 
roots of tho ‘rhapontic’ rhubarb wore brought to 
Europe by Marco Polo Herbals of tho seventeenth 
and eightoonth centuries inentioniHl several kmds, 
and the plant attained oiilinaiy popularity about 
1760 Miss Tumor’s paper considers the history, 
taxonomy, hybridization and varieties of Rheum 
rhaponitcum, R palmatum, R imdukUum, and other 
species Forcing of tho plant during winter was 
apparently discoverwl by accident at Chelsea m 1817, 
and the history of rhubarb forcing m the south 
West Biding of Yorkshire makes interesting roodmg 
The climate of this region, though unsalubnous for 
man anil many other organisms, is completely 
adjusted to the needs of rhubarb grown for forcing. 

Compounds of Divalent Europium 

Pbrsent knowledge of the comiiounds of div alent 
oiiropium makes it probable that in this state the 
metal behaves like an alkaline earth metal, inter- 
mediate in projierties between strontium and barium. 
O Bock and W. Nowacki (Nnturvnse , 26, 496 , 
1938) report experiments on tho preparation and 
crystal stnioturo of the suljihide and fluoride of di- 
v^nlent ouroinum which support this view To prepare 
europium fluoride, EuF„ tho trivalent fluoride, EuFi, 
was reiluced m a stream of hydrogen at a rod heat 
An impure europium sulphide, EiiS, was obtained 
by healing the oxide Eu,0, in a current of hydrogen 
sulphide It was pure violet in colour, but contained 
some oxysulphide The pure sulphide was obtained 
by heating europium sulphate, Eu,(S 04 )„ in a current 
of hydrogen sulphide It was brownish-violet in 
colour and was pyrophoric when gently warmed 
Efforts to make the oxide EuO were unsuccessful 
Tho crystal structures of the sulphide and fluoride 
were determined by the usual methods Tho sulphide 
EuS has a lattice of the sodium chlonde type with 
a — 6 967 -b 0 002 A. The ionic radius of Eu+ + 
obtained from this is 1 24 A Europium fluoride, 
EuFt, bos the fluorite structure Comparison of the 
lattice constants with those of strontium and barium 
fluoriiles shows that in this respect europium com- 
pounds approximate more closely to strontium thwi 
to barium compounds. 

Study of Atmosphenc Dust 

P L Fayette (TMm de Paru, No 487 s 1938) 
states that although the first work on pulmonary 
diseases due to udialation of dust dates from the 
eighteenth century, the first soientifio work on tho 
simjeot did not appear until the begmnmg of the 
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mneteenth century and was due to the researches of 
Laenneo, Parent Duchatelet and Virchow Fayette 
describee the following groups of dust inhalation of 
which may be mjunous ( 1 ) Microbial dust in which 
the number of germs varies according to the site, 
season and atmospheric conditions (2) Dust with a 
local chemical action giving rise to silicosis (3) Dust 
oontammg particles of coal or tobacco which merely 
causes a change m the colour of the lung without 
producing disease (4) Dust containing substances 
such as wool, cotton, silk pollen and dnigs which 
give rise to a number of allergic diseases the cam 
paign against dust which is more advanced m Qieat 
Britain and the United States than m Franco is 
of special importance in industrial hygiene, in which 
medical selection and siijiei vision of workmen ex 
posed to the mhalation of dangerous dust are very 
desirable 

Atmosphenc Pollution at Wellington, N Z 

Mbtborolooioal Offiok Note No 19 of the 
Department of Scientific and Industrial Research 
New Zealand is an extract from the New Zealand 
Journal of Science and Technology in which an 
analysis is given by C E Palmer of observations 
of atmospheric pollution at Wellington N 7 
They were made with the aid of a dust counter of 
the type designed by Owens and extend at irregular 
mtervals over a peiiod of four years They are not 
numerous enough to give a comprehensive survey 
oven for the limited area of Wellington in which 
they were moth but nevertheless afford some interest 
mg comparisons with similar data in other towns 
that are less fortunate than Wellmgton in the matter 
of pollution The apparatus provides for the sudden 
ooolmg by oxjiansion of air already saturated with 
water vapour, which loads to supersaturation and 
the condensation of the excess on ions liygrosoopic 
nuclei and dust particles present in the sample of air 
imder examination The resultmg droplets adhere to 
a slip of glass and can then be exammed under the 
microscope A table is given showmg the n lative 
numbers of different types of piarticle and also the 
aooompanymg meteorological conditions the particles 
being classified under four mam headings (a) separ 
ate black smoke spheres large and small, the small 
being at or near the limit of visibility with a 1/12 in 
oil immersion objective, while those distmctly visible 
were classified as large , (6) aggregates of smoko 
spheres , (c) hygroscopic crystals, and (d) glassy 

particles The separate smoke spheres are much the 
most numerous and the glassy particles the least 
numerous although of relatively large si*e (generally 
10-20 p m diameter) The average number of 
particles of all kmds per cubic centimetre was 184 
whereas Kidson found about 600 m Melbourne, and 
m London the figure is more like 10,000 

Accuracy of Meteor Data 

In a recent paper, Mr J G Porter has dealt with 
102 meteors doubly observed by J4r J P M 
Prentice and Mr G E D Aloock (J Bnt Aalro 
Aseoc , 48, 9 , July 1938) The paths of these have 
been oomput^ and Mr Porter has made a brilliant 
analysis of the data with the object of discovering 
possible sources of observational errors It is weU 
known to meteor observers, and more so to com- 
puters of their real paths, that one or more observers 
will frequently mias a portion of the path, either 
beginning or ending or lx>th British observers have 


genercdly aimed at recording directions of flight with 
great accuracy, and theur object has usually been 
attamed Admittedly they often miss a portion of 
the beginning or end^, but this does not prevent a 
computer from determinmg the radiant, which 
depends upon direction and not on length of flight 
Mr Porter s paper shows conclusively that there are 
also small errors mdirection — errors in altitude ’ — and 
that the end of the path is more accurately observed 
than the beginning, a conclusion that one would 
expect from the fact that when a meteor is seen its 
path and end can bo followed with considerable 
accuracy, whereas its exact beginning con be recorded 
only when the observer is looking towards that 
particular portion of the heavens As the errors are 
distributed at random according to the analysis, the 
arithmetic mean of the oomput^ heights is the best 
value to adopt, and the mean deviation con then be 
taken as a criterion of the weight of the path It is 
pomted out that the harmonic mean of the computed 
velocities should be used to obtam the greatest 
accuracy — a method adopted by Opik some years 
ago — and an elementary proof is siipphed for the 
reader Estimates of magnitudes should, it is sug 
gestod, bo given as mean zenithal magnitudes, the 
reduction being effected by the formulo, m = 
6 log sec *, where z is the zenith distance of the 
meteor when observed, and m is the magnitude 
reduction 


Origin of Binary Stars 

Dr Raymond A LyttletOn has recently 
ublished a paper {Mon Not Roy Astro Soc , 98, 8 
line 1938) in which he costs serious doubts on the 
theory of the origin of binaries by fission A brief 
discussion of the fission problem is given, with 
reference to the work of Pomcar6, Darwin, Liapounoff 
and Jeans, who investigateil the configurations of 
equilibrium of a rotating mass of gravitating liquid 
of uniform density, especially that part of the prob 
lem which dealt with the secular stability of the 
pear shaped figure Jeans showed that this pear 
shaped figure is secularly unstable, and within recent 
years Carton has shown that it is also ordinarily 
unstable, so that once the pear shaped series is 
retuihed, the relative motion of the parts is no longer 
slow and oscillatory From this pomt the motion 
cannot be traced by a senes of definitely equihbrium 
configurations , the system departs m an exponential 
meumer from the critical configuration emd it is 
possible to advance a number of general consider 
ations mdicating the result of this instability, though 
the motion cannot be followed rigorously Dr 
Lyttleton discusses the matter and deals with the 
two cases which arise for consideration (1) The 
smaller body may be endowed with msufflcient 
velocity to escape from the leuger body If, however, 
the smaller comes withm the l£}ohe limit, as it would 
do, disruption would occur The assumption of 
nearly equal masses made by Jeans is inadmissible 
because there is insufiioient angular momentum in 
the critical ellipsoidal form (2) The smaller body 
may escape altogether from the larger — a view which 
IS mown to be much more likely The fission theory 
IB unable to explam systems m which the mass-ratio 
IS less than 3 1, and as snnilanty of mass is the 
rule rather than the exception m spectrosoopic 
bmanes, it sewns that the ongm of binuy staae by 
fission must be discarded, as well as deduotioiiB fiK»n 
It relating to the tuns-soale 
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Vector Maps and Crystal Analysis 

By Dr. Irving Langmuir and Dr. Dorothy Wrinch 


I N a series of communications, Patterson* and 
Harker’ have introduced a new method of 
exhibiting the data contained m X ray photograplw 
of a crystal with the view of facilitating the use of 
such data for the determination of the atomic 
arrangement m the crystal The essential feature of 
this type of analysis lies in the use of special Fourier 
senes by means of which it is theoretically possiblo 
to construct a three dimensional ‘vector’ map of a 
crystal, regarded os a distribution in space of positive 
and negative point mtonsities, superposed upon a 
continuously varying volume distribution of electrons 
These maps represent, not the distribution of the 
point intensities m space, which is of course the 
objective of crystal analysis, but vector distances 
between them taken two at a time The quextion 
then arises as to how far it is possible to derive from 
jioint mtensity distributions in ‘vector space, <S„ 
corresponding point mtensity distributions m ‘atonuo’ 
space. Si 

Vector diagrams, that is, sections and projections 
of vector maps, liav o been constructed m a few cases 
mcludmg proustite*, pyrargynto*, and jicntaery 
thntol* Supplemented by data relating to the 
chemical composition, density, etc , of the crystal, 
they have been used m the determination of those 
structures Some vector diagrams have also been 
constructed for an msulm crystal* 

Previous to the construction of these diagrams, a 
structure, namely, the oyclol cage Ct, was proposed 
for the msulm molecule* Investigations were con 
sequently imdortaken*’ to ascertam whether these 
diagrams confirm this structure or (os lias boon stated* *) 
fail to confirm it, in the course of which it became clear 
that simple geometric arguments make it possible 
to go a long way towards intorprotmg these diagrams, 
and presumably other vector diagrams also, even 
when nothmg whatever is known about the chemical 
composition, size, shape or density of the msulm 
molecule In this communication a preliminary sketch 
‘8 given of the geometrical method developed m 
these mvestigations, smee it appears to have a 
wide field of applicability m the interpretation of 
vector maps, whether they ore derived from 
molecular or megomoleoular lattices 

We consider firet vector maps which result from 
various simple distributions of point mtensities 
Suppose m atomic space N, there are two points 
d, B with mtensities ± r, T s respectively To 
construct the vector map in space S, of this distribu 
tion m Si, we select any pomt 0 as origm m St 
and erect at 0 vectors corresponding to the vector 
distances from A to A, from B to A, from Ato B, and 
from B to B, associating with AA, BA, AB and 
BB, the end pomts of these vectors, intensities r*, 
~"i — — rs), — rs and »• respectively. Wo may write 
this result m the form 
VliMTsB) = {±rA^$B, ±rA^^»B) » 

r*AA-trBA-r9AB+s*B* ( 1 ) 
Here the pomts AA and BB lie at the ongm O, and 
Bmoe Hiesteos from B to .4 and .4 to 5 m 5, are equal 
»ad opposito, the pomts BA and AB m S, are 


symmetrically placed with respect to the origin We 
notice that pomts in 9, obtained from pairs of points 
in Si with mtensities of the same sign have positive 
intensities, those obtauiod from pairs of pomts m 
Si with mtensities of opposite signs, negative in 
tonsitios , also that the magnitude of the intensity 
at O IS the sum of the squares of the mtensities of 
the pomts in Si 

Now the expression on the right of (1) is the 
formal expansion of the expression (rA — sB)' and 
the generalized expression 

= ZrMnAn I- ^ Am (2) 

similarly gives the method of constnictuig vector 
maps for any sot < f point intensities in any dimensions 
This binomial formulation of tho structure of the 
vet tor map of a set of pomts not only makes it simple 
and easy to bo suie that all the requisite terms have 
been oonsiderod it also indicatt s tho tyjxi of mat he 
matical problem upon the solution of which tho inter- 
pretation of vector maps depends It is essentially 
akm to the problem of findmg a square root , mdeed 
mterpretation of vector maps is the art of deducing 
tho positions of n points m space Si, from the 
[losttions of n* points in S, 

To apply these ideas to ( rystals, we consider 
distributions of point intensities which are periodic 
Thus if m i9i there is a one dimensional distribution, 
consisting of points of intensity ir alternating with 
pomts of mtensity + s at oven distances, the vector 
map m S, has the same unit cell and comprises at 
coll boundaries an intensity of r‘ + «* and at mid 
pomts mtensities of — ira 

A second illustration -a two dimensional crystal 
in which the unit cell is rhombic — is shown m Fig la 
The ropeatmg unit consists of a hexagon of points 
of mtensity -t r at tho centre of the hexagon a 
point of mtensity + «, m addition a pximt of intensity 
± t, arranged as shown The vector map, periodic 
m the same unit cell, is sliown m Fig 16 It contains 
pomts with mtensities 2r‘, r", 2r* — 2ra, 2rt, — 2at 
(In the figures, relative intensities arc indicated by 
the areas of the circles They have been drawn 
for the particular case m which m Si r ~a t =• 
8 —6 3, BO that the mtensities m S, are in the ratio 
2r* r* 2r*-2r« 2rt ~2al 32 16 8 12 -9) 

A third example relates to a throe dimensional 
crystal in which the rhombohedral coll contains one 
molecule oonsistmg of pomts of mtensity ± » a^ the 
oomeis of an octahedron and a pomt of mtensity 
^ o at its centre Tho molecules are arranged 
with one trigonal axis along the tngonal axis of tho 
crystal Fig 2a shows the o plane projection of the 
crystal m Si Fig 26 shows the corresponding pro- 
jection of its vector map m 8%, m which there ore 
pomts the mtensities of which are 2«', s' and 
2s* — 2os 

The St projection shows that tho molecules m 
are trigonal and that tlie molecular and crystal 
hexagonal axes sure not oomcident but make an angle 
with one another (say 0® m the figure) The dimen- 
sions of the molecule are obtamed when it » rosdised 
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that the distnbution around the cell comers in St The illustrations given above have been selected, 
implies a distribution around the cell comers m iS, not only because they indicate the essentials of the 
of h^ the dimensions The relative intensities of geometrical method of approach to the problem of 
the pomts A B («• and 2«* respectively) m^ce it interpreting vector maps, but also because they are 
possible to interpret the intensities on an absolute directly relevant to the case of insulin Thus, m 
scale Finally, the lower intensity of the point G Fig ib the positions of the maxima A, B, C found 



which contains a term 2s*, demonstrates the presence 
of an mtensity at the centre of the molecule the 
sign of which is opposite to that of «, which, contn 
buting, with the « points, a negative mtensity — 2os 
to (7, reduces the total mtensity there to Ss' — 2o« 


in the c plane projection of the vector map of an 
msulm crystal calculated from X my photogmphs 
are reproduced* The points associate with the 
hexagons obtained from the 0% cages are also shown 
The supezposability of these two sets of pomts 
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repreeented the first stage m the proof of the correct 
ness of the O, structure proposed for insulin* Fig 2a 
indicates the sue and orientation of the molecules 
m the insulm lattice, deduced from the vector 
diagram. Fig 2b 

Figs la and b show how it proved possible’ 
to deduce from the vector section, * =• J *• the presence 
and position of three ‘foreign’ high intensity points per 
molecule in thelattice, nothing whatever being assumed 
about the chemical composition of the crystal The 
images m Fig 16 around the cell comers and around the 
middle pouit of the cell of the ongtnal distribution 
around the comers of the cell m hig Ja show how 
the existence and size of the negative intensity region 
at the centre of the msulin molecule was also deduced 
from this section’ These m\ostigat ions showing that 


it 18 possible to deduce that the insulin molecule 
IS a polyhedral cage structure of the shape and 
size pi^icted, give some mdioation of the powerful 
weapon which the geometrical method puts at our 
ilisposal 
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Marine Research in the Antarctic 


T he wide scope of the mvostigations undertaken 
bv the Discovery Committee m the Antarctic 
18 well shown by the contents of their most recent 
reports’ First comes an account of the hydrology 
of the Southern Ocean by O E R Deacon which 
includes two results fiindamtntal to an understanding 
of world water movements 

Of recent years the ortgm of the ubiquitous 
Antarctic bottom water, which in the Atlantic reaches 
as far as 40° N has stimulateri ooecuiographeis 


warm deep layer- -now shown to ixist throughout 
the whole of the Antarctic Zone — and the resultant 
highly salmo bottom water flows northwards m the 
Atlantic Indian and Paciho Oooiuis It is the heaviest 
water m the sea 

On all sides of the Pole Antaictic suifoco water 
also spreads northwards in a shallow suifoce layei 
until it leachos the Antarctic convergence There it 
plunges abiuptly to a deeper level to contmue its 
course os the Antarctic intermediate current The 
sharpiK SB and constancy of posi 
lion of the oonvergenco is now 
shown to be govemwl by the 
movements i f the warm deep water 
and the Antarctie bottom water 
Jho northward movement of the 
latter d( p< nds on the configiira 
tion ol tho bottom The sections 
at the end of thi report suggest 
that near th( i oiivergence the hot 
tom water is flowmg steeply down 
hill to till ooenn abjss As to 
whether this is always so the text 
IS not very i h ar At any rate 
where tho southward moving deep 
water is oppose 1 by a large volume 
of \iitaretio botteim water the 
former is lorcod up from below 
2 000 metros to within 200 metros 
of tho surfiiei 0\ er this ascendmg 
warm deop water the northward 
moving Antantic surface water 
flows like a cascaele to become 
the Antarct o mtormodiate current 
Room IS then loft above for the 
warmer and lighter sub Antarctic 
surface water This picture appears 
to apply not only to the South 
Atlantic but also to the Indian and 
, South Paeihc Oceans as well 

As a reeult of tho 1032-33 circumpolar cruise of There follows an account by A W B Powell on 
■Checotwy II, we can no longer suppose that this marine mollusoa from New Zealand waters, describing 

bottom water is formed by tho sinkmg of shelf six new genera, 128 new species and thirteen genera 

water all round the Antarctic Continent Deacon previously unknown there 

iKiw believes it to arise m, and only m, the south Of the problems m the Antarctic requiring soientiflo 
western end western peats of the Weddell Sea While study, perhaps the most urgent is the efleot on the 

™>ving eastwards, it Incorporatoe water ftem the stock of Blue whales of modern mtensive whaling 




584 


NATURE 


methods. A H Laurie hnds that Blue whales reach 
physical maturity at ten or eleven years of age and 
that they breed only once m two years at most and 
often only every tt^ year The length of female 
Blue wliales hiw decreased so much that on an 
average they are caught before they have had time 
to reproduce at all Contmued fishmg on the present 
scale must have a disastrous effect on the stock As 
Laurie pomts out, when killing has rocMhed the 
pomt at which recruitment shall virtually have 
ceased, the future of Blue whales and whalmg will 
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be limited to the lifetime of those whales now hving 
Shall it be said of whaling as may now be said of 
other branches of the flshmg industry itwpem me 
oopva feoU f 

DlMovery Usportc vol 15 Title page and Contenta Pp vl 
Dd n<t rbe Bydrolugr of the Southern Ooean By O B R Deacon 
Pp 124-1-44 platea SOr net Note* on the Dynamloe of the Southern 
Ocean By O B B Deacon Pp 125 152 4< net New Speotei 
I f Hariiw MoUuiea from New /ealaod By A W B Powell Pp 
15B 222-l-platee 45-66 15e net The Age of Female Blue Wbalet 

anltheSSectofWhaUngontheStook ByA U Laurie Pp 225-264 
Uf net (Cambridge Unlveralty PrcM 1937 ) 


Progress in Building Research 


A MATTER of considerable importance dealt 
with m the report for the year 1937 of the 
Building Research Board, by Dr BE btradlmg 
director, is the account of the work done in connexion 
with “Soil Meohanics This is a now and rapidly 
developmg branch of ongineermg science wluoh, it is 
felt, lias not received from practising engmeers m 
Great Bntam the measure of recognition siooorded to 
it elsewhere The report therefore lays especial stress 
on the unportance of recent developments m this 
direction In the past, it is pointed out, such oivil 
engmeoring problems as those associated with 
foundations and the stability of cuttings and embank 
monts, have had to be dealt with on an empirical 
basis As the necessary scientific knowledge did not 
exist this was mevitable , but a new school of thought 
has arisen and, following the lines explored hy 
Terzaghi and others, the Station has been engaged in 
a programme of research In this it lias been actively 
assisted by the Earth Pressures Ckimmittee of the 
British Association, and by an Earth Pressures Sub 
Committee set up by the Institution of Civil Engineers 
Abroeul, the results of research have had a largo 
measure of application and there are reported to be 
signs of increasing attention here, the mquiries 
received at the Building Research Station being 
taken to show tliat engmeers are beoouung more fully 
aware of the assistance which this new scionoe can 
give m promoting acciirato and economical design 
This increased mtorost has had the rosvilt that the 
soil mechanics section at the btation has been 
strengthened and it is hoped, with the support of 
outside bodies mterested in its auns, to extend its 
operations and so to hasten the work of fundamental 
research and the solution of problems of immediate 
praotical interest 

Ihe two avenues of soil resoarth which liave been 
mamly followed at the Station are in connexion with 
the settlement of structures and the stability of earth 
slopes In Its method of dealmg with the former the 
development of this scienoe has led to a oompiete 
change m the mode of approach to this type of 
problem In the past, it was held that the type of 
soil alone governed the pressure which could be 
imposed upon it From the accumulation of practical 
experience, ceilain broad rules were evolved and, as 
a result, the so called 'bearing values’ of different soil 
types were embodied m timles which formed the 
basis of design In difficult or doubtful cases loading 
tests might be earned out, usually on oomporatively 
small areas, m an endeavoiur to assess the bearing 
value m these oases 

The new mode of approach is through on under- 


standing of the mechanism by which settlements take 
place and, considering the structure itself, the relative 
amount of settlement permissible as between one 
part of the structure and another is regarded cui the 
determining factor in the design of the foundations 
It IS to the work of Terzaghi and his followers that 
an appreciation of the broad aspects uf the problem 
18 duo Although, as the report states, the mechanism 
by which settlements occur has not as yet been fully 
explained, it is imderstood that settlement depends 
not only on the typo of soil immediately below the 
footings but also on the nature of the soil strata to a 
considerable depth A deep seated stratum of soft 
clay may be, and indeed has often been, the cause of 
serious settlement Apart from the inlluenoo of the 
pressure on a footmg, settlement depends on the 
size of the footing the depth at which it is placed 
and the presence of other footings m the immediate 
proximity In the case of clay soils, time is also 
an important clement, for settlement contmues at a 
diminishing rate for a period determined by the con 
ditions, and failure may occur some time after the 
completion of the structure With so many factors 
entering mto the problem, the difficulty in mter 
preting the results of loading teste and m appraising 
the limitations associated with them becomes obvious 
In the second part of the report, which contains 
the more detailed account of the Station’s activities 
during the year, on outline is given of the methods 
employed m estimating and analysing the settlement 
of a structure It is ba!^ on the laboratory examma 
tion of soil samples taken in cm undisturbed’ condi 
tion from several strata beneath the structure From 
the results of tests mode with the Terzaghi oedometer 
together with calculation of the distribution of 
pressure from the building, it is possible to estimate 
the amount of settlement to be expected It may be 
objected that the conditions of the test do not 
actually reproduce those existing m piactioo, and this 
IS acknowledged, but if, from eiotual measurements, 
agreement can be shown between the actual and the 
estimated movements, then a very great stop forward 
con be recorded This represents the present stsige of 
development of the subject , every effort is being 
made to get information about such compansons tmd, 
the more the work progresses, the more impressive 
does the closeness of the correlation appear The 
results of work done m connexion with a new building 
for the Fire Testing Station, Blstree, will shortly be 
published and it is claimed that the agreement m 
this case is as near as one can hope to get. Farther 
oases are vmder observation and, as the data firom 
these become available, tbu method of testing sn<i 



NATURE 


585 


No 359S, Sept. 24, 1938 

analjraia will be more firmly eetabliehed It certainly 
providee a much more accurate design technique 
than any other known method 

On the cognate subject of the stability of earth 
slopes, the repiort states that special opportimities 
have arisen during the year for the study of earth 
bank faduree on a practical scale, and the various 
engineers concerned have given facilities for samples 
and measurements to be taken on the sites It is 
now held that the stability of an earth slope depends 
upon the shear characteristics of the soil in the slope 
and m the foundation layers The shear resistance of 
clay has been shown to depend on its cohesion, with 
the result that the maximum angle at which a clay 
slope can stand without support decreases rapidly 


with increasing height This puts a new complexion 
on the problem, and the report shows how progress is 
being made to determine the properties of soils and 
how these and other aspects of it are being investi 
gated 

1 hese notes treat of but one of the many interests 
being dealt with by the Station, ranging from the 
homely problem of the smoky chimney through the 
whole gamut of budding problems to research on the 
constitution and properties of materials Both in its 
routine work and in special investigations the fact 
IS clearly recognizable that the services of the Station 
are of great value to the budding trade and to the 
nation, as well as to the promotion and development 
of applied science m a wide field 


Australian Echinoderms 


D B H L CLARK’S first papers on Australian 
echinoderms appeared in 1909 when he de 
scribed the Australian forms m the Museum of Compara 
five Zoology, and the Thetia collection made off New 
South Wales and at Lord Uowe Island 1 hey provi d 
to be the forerunners of a senes, contmued to the 
present day*, m which he has made known far more 
about Australian echinoderms than any other man 
He has described the collection of the Western 
Australian Museum (1914) , the many ochmoderms, 
excepting the holothurians, taken by the Endeavour 
off tho oouts of Queensland, New South Wales, 
Tasmania, Victoria, bouth and Western Australia 
(1916) , a small collection from Western Australia 
( 1023) and another from the Barrier Beef ( 1926) , tho 
very large collection, other than the holothunans, of 
tho South Australicui Museum (1928), mostly southern 
forms , and the echinoderms, other than asteroids, 
of tho Barrier Beef Expedition (1932) 

All but the first of these papers were on collections 
submitted to Dr Clark, as an expert m another 
country, by Australian and other authorities Tho 
collections comprised nearly 6,000 specimens among 
which were representatives of 113 new species In 
the meantime, m 1913, Dr Clark had been to 
Australia himself and had made a largo collection in 
the Torres Strait It was described m two papers m 
1916 and 1921 

These notes on earlier papers are given as a back 
ground against which to see Dr Clark’s most recent 
work They show that he had described a great deal 
of material from all coasts of Australia except the 
north western, which reraamed a terra vnooffntia in 
marme zoology His most recent paper describes tho 
very nch echmoderm fauna ho found in the north 
west and much additional material from all other 


coasts as well 

It 18 based on specimens which for the most part 
ho himself oolleeted, alongshore and by dredging, on 
his visits to Australia m 1929 and 1932 Treating the 
1^0 visits as one, he spent six weeks at Darwm, 
visited two pomts on the coast between Darwm and 
Broome and spent three months at Btoome , small 
oolleotions were made, where echinoderms occurred, 
B't five pomts betwem Broome and Perth, and three 
weeks ooUectupg was done from Premantle There 
followed short visits to study the matenal at the 
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Museums of Adelaide, Melbourne, Hobart, Sydnev 
and Brisbane and collecting excursions from some of 
them Finally, tliree weeks were spent at Lord Howe 
Island m tho Tasman Sea 
Dr Clark rotumed to America with more than 
11,000 specimens of echinoderms of whiih he and hw 
immediate helpers, including Mrs (.lark, collected 
nearly 10,000, tho remamdor being loans and gifts 
from museums and other sources in Australia Ihey 
represented 422 species of winch 128 were now Tho 
deal nptions of the apocios art as m Dr Clark s 
papers on the Torres Straits oollectiona, richei 
because tho author saw them alive and observed 
thoir abundance and habits and colours Hw deacrip 
tions of these things will be invaluable to those who 
may actk the animals m life They are of great 
mtorost to students who cannot , for them Dr 
Clark has described too the colouis the species have 
when dried or kept in spirit — though it is often the 
dingy brown called museum colour Ihere ore 
eighteen beautiful colourcsl plates based on sketches 
made from life by Mrs Clark , they and thi coloured 
plates of the lorres Straits report must make the 
Australian echmoderm fauna one of the best illus 
trated m colour in the world 

Tho report falls into five sei tions correai>onding to 
tho five echmoderm classes B( fore each. Dr (. lark 
tells us, among other things whore the members of 
this class are most abundant in Australian waters, in 
what sites they should bo sought and how they may 
best bo fixed and jireserved Bofause the species of 
the starfish genus Anthsnea are mostly Australian 
and Dr Clark had a largo senes before him, he has 
discussed or described all tho known Bjiecies and given 
a key to them In the ophiuroid section hi has made 
a beginning with — what has long been overdue — a 
sub division of the large genus Ophwthrur starting 
with tho long armed species of the Indo Pacific 
region At the end of tho volume are local lists of 
echinoderms for ton localities 

Dr Clark has m earlier papers discussed the geo 
graphical distribution of the Australian echmoderm 
faima and its relationships to that of other regions 
Now that ho has collected and described so much 
new matenal, a great deal of it from the lutherto 
unknown north west, it is good to know that m a 
subsequent report he hopes to give a full account of 
the fauna as at present known, and to discuss its 
apparent history and relationshipe D D J 
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Saencc News a Century Ago 

Bngmeenng Education 

Thb Athenaum on September 29, 1838, m a 
review of aome recently printed pamphlets, gave its 
views on engineering education At the head of the 
review it mentioned the “Program dee Cours do 
ITScole Centrale dea Arts et Manufactures” , regula 
tiona for students in civil engmeoring m the Univer 
aity of Durham , arrangements for conducting the 
various departments of Kinu s College, and the 
prospectus of the class of civil engineering and 
mmmg, University College, London In the course 
of the review, the Athenceum remarked But no 
man pursues his trade or art successfully or well, 
who does not, beside the practice, possess the science 
of it, and the great distmction between artificers, 
for the most part practically equal, is this, that some 
have and some have not the knowledge of the science 
of their art Science is everywhere aiding man m his 
contest with the physical difficiiltios of his position, 
and mmistering to him new powers and capabilities 
of thought and action ” 

Treatment of Wounds by Heat 

“The rapid cicatrization of wounds by lit at has 
been the object of several exponments made by 
Drs Breschet and Jules Guyot To severe wounds 
and amputations they apply a heat of 36° of the 
centigrade thermometer The apparatus consisted 
of a box, carefully constructed, m which is a glass, 
through which the progress of the wound may be 
watched, and communicatmg with a tm tube, 
adapted to a lamfi , precautions are taken to prevent 
the contact of the wound with the wood of the box, 
and a piece of linen or other material surrounds the 
on hoe, and ties above the wound , when once 
adjusted, the apparatus is left on without any other 
application till the wound is healed M Lairey has 
remarked on this, that the heat of Egypt seemed to 
him to be highly favourable to the cure of wounds, 
masmuch as they weie healml in half the ordinary 
time , but he doubts whether the application of 
local and artificial heat will have the same effect as 
that of atmospheric air ’ (Athenceum, September 29, 
1838) 

Whitby and Pickering Railway 

In its early days, the Whitby and Pickering 
Railway, opened m 1836, was worked by horses, the 
oamogos consisting of stage coaches with flanged 
wheels It had heavy gradients and at one of these 
a tank was provided, moimted on railway wheels, at 
the top of tho molme lo assist m drawing a coach 
up the ujelmo, tho tank was allowed to descend the 
reverse slope and at the bottom the tank would be 
emptied Airy, the Astronomer Royal, who was 
visiting Yorkshire at the time, wrote from Brampton, 
near Chesterfield, on September 80 “On Wednesday 
morning at 8 we started by the railroad (from 
Pickering) for Whitby m a huge carriage denominated 
the Lady Hilda capable of oontammg 40 persons or 
more drawn by one hone, or m the steep parts of 
the railway by two horses The road goes th^gh a 
set of defiles descending m one part by a 

long crooked inclined plane, tho camage drawing 
up another load by its weight . The rate of 
travelling was about 10 miles on hour Betsy de- 
clares that It was the most agreeable travelling that 
she ever had ” 


Sept 24, 1938, vot U2 
Societies and Academies 
Pans 

Academy of Sciences (0 R , 207, 266-312, 

July 26, 1938) 

E JououET Secular stability when positional 
forces do not admit of potential 
A Cotton Remarks on a note of M Brylinfici 
entitled On the symmetries of the magnetic field” 
R Gaknieb Extension of the Euler Savary 
formula to the most general moviment of a solid 
E Baumoardt a method for the determination 
of the adiabatic moduli of elasticity Measurement 
of tho speeds of ultra some waves m three different 
directions through a cubic crystal would give data 
for calculating the three moduli of elasticity 

H (.RANDMONTAONif Colour of the night sky 
Now observations emphasize the importance of the 
red radiations 

D G Dervichian and C Clark Use of tho ring 
method for the measurement of surface tension A 
simple empirical relation w found 
E Badabkit Remarks on the explosive potential 
m benzene vapour 

R Forbeb Cause of the anomaly of magnetite 
at low teinpeiatiires Thor© are two kinds of mag 
netito, distinguished chemically by the powi r of 
adding on chlorine That which does not add on 
chlorine shows m a thermomagnetic apparatus, a 
sudden mcrease of magnetization at — 138° to 
— 118° C The anomaly is thus attributed to a bond 
between two iron atoms generally considered divalent 
but actually tnvalent 

R bBRVANT Rotatory jxiwer of quartz m the 
far ultra violet and in the bohumann region 

U CosTFANU Raman spectrum of ammonia and 
of the ammonium ion 

M Dode and B Pontecorvo A radio elemi at 
produced in cadmium undei tho action of rapid 
neutrons 

Mmb T Guilmart Study by reflection of the 
absorption spectra of organic substances m the solid 
state 

J J Trillat and P Nabdin Influence of tern 
perature on the interfacial tension of the system 
castor oil water Rise of temperature opposes 
orientation 

H Gault and A Chablay Kmetio study of tho 
phenomena of acidolysis 

H VtNCiFNNE Alteration of crettuieous flints 
in the Upper Sands of the Perte du Rhdne, at 
Bellegarde 

C Sauvaob Qonnination of Leptdtum eattvum L 
m presence of salt 

P Riotr and Q Delorme Distribution of iron 
and manganese m the maples of the Province of 
Quebec 

L Rapkine Role of sulphydryl groups m tho 
activity of tnosephosphate oxidoreduotase 

Raymond Hamet Secondary vasodilatory action 
of adrenal m 

M Lafon The qualitative requirement of 
nitrogen m Drosophtla melanogaster S$eig 

M Polonovbki and P Bodlanoeb Influence of 
the structure of ammo acids on ammonia in the renal 
blood vessels 
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J Camimopbtbos, D CoifNiNOS and Mixb 
Debvov Expenraental study of a virus isolated 
from the oephaloraohidian fluid of a case of post 
vaooinal meningo encephalitis 


Brussels 

Royal Academy (Bull Claaae Set 24 No 4 103ft) 

G CesXro and J MAlon The crystallmo form 
ofacmite A form 72 76 10 or 43 45 6 preponderant 
in all the crystals studied a prism to ■which tho 
writers liave erroneously assigned a symbol of the 
form hhl Simplification of Briigger s notation 
taking the face ^01 as base 

L Godkaux a configuration formed by two 
Laplacian sequences 

E DE WlLDEMAN Sterility senesccmi an<l dis 
apfiearance of species in plants 

O Bozet Non cyclic involutions of order twenty 
seven belonging to an algebraic surface 

Calcutta 

National Institute of Sciences of India (Aug 20 193ft) 
Sir Lewis Fermor Notes on vredenburgito 
(with devadito) and on sitaparite 
N N Crofra j he role of nitrogen compounds 
m the fermentation of fruit juices 
S C PiiXAi A biochemical mvestigation of the 
tuberculation of water pipes 
M N Saha and B N Rai Ionization of the 
upper atmosphere 

S M SuIaAIMan Lovi C ivita s formula* for two 
bodies 

Rome 

National Academy of the Linoei(A«». 27 189-266 193«) 

G A Blamo Geochemical interpretation of the 
quaternary formations of Grotta Iloraanelli (Terra 
d Otranto) ( 1 ) Data of the problem and method of 
investigation 

S li aedo Rational surfaces with canonical hyper 
plane sections and a paradox relative to their 
singularities (1) 

B Sbobe (1) Families of isoparametric hyper 
Surfaces in Euohdean spaces in any number of 
dimensions (2) Systems of linear equations with 
constant ooeflfioients havmg partial derivatives of 
any order with only one unkno'wn function 

C Tolotti Cauchy a problem m the non 
analytical case 

M Villa A class of Vt varieties situated on the 
Veronese cones 

G COLONETTi The second prmciple of reciprocity 
and Its applications to the calculation of permanent 
deformations (3) 

L Vbntubxlu Einstem’s static! m a gravitating 
fluid mass 

G Boaoa : Qravimetno campaign m Sardinia 
A Baroih Telluro meroaptans 
A. Saltatobi Chlorme content of the organs and 
tissues of the »t m relation to their age 


V Zaoami Action of vagi on the metabolism 
of glycides (2) Behaviour of the cardiac, hepatic 
and muscular glycogen after administering insulin 
in vagotomi/ed pigoms 

AUt 27 267 310 1938 

G A t Rooco 1 at tors of the static kinetic 
stability of aircraft 

S Faedo Rational surfaces with canonical hyper 
plane seotions and a paradox relative to their 
singularities (2) 

M Haimovioi da* binaries with given total 
curvature 

F bBRANA Some questions relating to plant and 
oblique curves 

T Franzini Method of working of a jiroton tube 

C Gttareschi T he nucleus of the salivary glands 
of the larvte of Chvronomua plumoaua studied in a 
dark field in p lari/ed light anti bv means of the 
Feulgen reaction 

O Mobuzzi and G Bobgatti Action of bromine 
on the development of the organism 

R Rubini Behaviour of the pH of human urine 
during the dnjtime 

D Gigantb Pi roentago loss of weight in death 
through inaniti n and through hypo alimentation 

Washington, D C 

National Academy of Sciences (/Vir 24 30) 364 
August 16 1938) 

P ( Mangi-lsdorf and R (r Belves Origin of 
maize A genetital investigation supported by 
archieologioal evidence suggests that cultivated 
mai/e originated in South America as a single gene 
mutation from a wild form of p xl com EueJiloma 
formerly considorod a progenitor of maize is probably 
a recent natural hybrid of Zea and Tnpaacum 
(another American genus) which arose m Central 
America the majority of North American varieties 
arose from this cross 

S E Hill and W T V Ostbbhodt Calculations 
of bio electric potintials (3) Variation m iwurtition 
oooftioients and ion mobilities 

H Bateman (1) Rayleigh waves A theoretical 
discussion leading to tho view that when the ground 
rises after an uiderground explosion the air imme 
diately above it either moves away laterally and 
produces a reaction on the ground elsewhere, or will 
tend to compress the great body of air above 
it This has a bearing on earthquake noises (2) 
Coulomb B function 

M Morse Functional topology and abstract 
variational theory 

H S Vandiver Oitena concommg singular 
integers in cyolotomio fields 

G a Miller Groups of degree n mvolvmg only 
substitutions of lower degrees 

J L Walsh and W Seidel Derivatives of 
functions analytic m tho imit circle 

A D Miohal Differential calculus m Imear 
topological sjiaces 

J Douqlas ( 1 ) Mmimal surfaces of higher topo 
logical structure (2) Green’s function and the 
problem of Plateau (3) The most general form of 
tho problem of Plateau 




( UKMtsT IN ( HiKOF an I ( RBHIHTH at th< Hoyal Ordnauct Jactorj 
Irvine Avrahire— Ihe Undir S. erttary if SUU (< S) The War 
Olfloi 1 nihn S W I (Oitibcr ") 

DIRBOTOK nf the Ini|Krlal \eterliiary llemareh Inatltnte, at Uuk 
te»ar United Provimm India Tie High ( ommliudimi r for India 
Uiiurainepartmeiit India Hmim Ald»\ch Itnl n W( 2(Oetolar 

^ IFtTiMta IN PuYaionnoi am Hioifnf In the Inlvtmlty if 

Atiai»TtNT LaiTiRKR IN Phyhks In Ihe I nl\ n>it\ f Sheflield 
The Aegtatrar (Ilctolxr 111) 

DiKfctioR or Dairy Kkhkarch In In lla— 1 he High 1 1 mmlwlooer 
for India Gone ral Departnii nl India Houhi Aldwyeh laindou 


High Commbaioner for India General Departnii nt India Houa 
Aldwyeh London W U 2 (October 14) 

A PRorassoR or Haiariolouy amp Riral Htoieni and a Pro 
rnsaoR or \itai SlAinmia and hriuriiinLonT In Die All India 
Inatltute of Hygiene an I Pul lie Health ( aleiitta— The High Com 
mlaaloner for India Gineral IK part nil lit India Houie Aldwyeh 
London W C 2 (Detoher 21) 


Reports and other Publicatzons 

(not xneludtd in the monthly Hooke isuppUmmt) 

Great Britain and Ireland 


Reaiareh Board Including a Report of MatD ra dealt with hy the 
Health Advlaory (xiinmittee 1937 Pp 136 + 16 platea (London 
H H SUtkinery Offlee ) 2i net (69 

MUk and nutrition New Experiment! reported to the Milk Nutrition 


Mlnlitry of Healtli Memorandum on Hmallpox (Memo 216 Med) 
Pp 6 (London H M SUtloncry OtBci ) 2d net IH9 

Frocoedlnoa of the Royal Socli ty of Edinburgh Scaalon 103" 1938 
1 nl 68 Part 2 No 12 Green a Function for an EIIIinm and ita 
Application to the Motion nf a Point Vortex By Dr D Meloyn 
Pp 176 DHI Od Vol 58 Part 2 No 13 The Hiacklah water 
Loch* of Orkney By Dr Edith A T Nlcol Pp 181 191 1« 

Tranaaotiona of the Royal SoeUty of Edinburgh Vol 69 Part 2 
No 13 Differential Firtlllty In Gotland 1911 1931 Part 1 By 
Dr KnldCharlea Pp 371 383 1* id (Edinburgh Robert Grant 

and Bon Ltd London Wllllama and Norgate Ltd ) [99 

Mlnlatir of Agrleulture and Flnherhw Agricultural Btatlatica 1937 
Vol 72 Parti Acnagi and Production of Orope Number of Live 
Stock and nf Agricultural Worker* and Output and Pricea of Agrl 
cultural Produce In England and Walea Pp 109 (London BM 
Stationery Offlee ) 1* 6d net (129 

Department of Scientific and Induatrlal Reaearch Ueterloiatlon 
of Structurea In Sea Water Seventeenth (Interim) Report of the 
(ummltteeofthelnatltutlonofLlvlIEnglneera Pp Iv ( 3) (London 
H M SUtloncry Offlee ) 9d not [129 


dana le avncllnorlum de Dlnant Par Pn f I Demanet Pp 
nUtea llcuxHme Sdrle Faw. 13 The Atlantic and Ou 
Tirtlary Fectinidic of the United SUtca Section 3 Syatomatlo 
D aeriptlon* By Dr H I Tucker Ri wland Pp 76 t- 6 platea 
Hora Sdrie RdaulUta ac ii ntiSouea du Voyage aux In lea ortenUlea 
NAerlandabta de LL A A HR le Prince et la Prlnceaae Leopold de 
Belginuc Pul Ilea par V Van Strailen Vol 2 iaac 19 Proao 
hranchla et 0| lath ibranchia Par W Adam et E Leloup Pp 209 + 
8 plaUa Vol 3 Faac 18 Ast6riea et Ophlurca Par H Engel Pp 
21+4 platea (Bnixellea Hua^i Royal d Ulatolre Naturellc ) (69 

Imperial Uiiin 11 of Agricultural Rewarch Miaeellaneoua Bulk tin 
N I 19 A Preliminary AnnoUt 1 I lat of Fruit Peata of the North 
Wcat It ntler ProAlnu Hy Dr Hem Shiah Prutlil and H N Batu 
Pi 18 1 rupie 1# 9d Miaeellaneoua Publication No 20 Report 

on an En lulry Into the ( iiltlvntli n f tlovea In India By A K 
Vegnu Narayan Alyir Pp lx + 76 + 3 platea 2 4 rupeta 3 j 9d 
(Dilhl Manager of Pul llcation* ) [59 

Gov rument of India Induatrlal Reaearch Bureau Report for 
tin Yiar 1937 28 Pp lv + 3833 platiw (Delhi Manager of 
Publleatlona ) (69 

IK partmiut of Agriculture of South Anatralia Bulletin No 211 
Vegetation Typea aaaoelaU 1 with Plague Graaahoppen In South 
Auatralia By U G Andrewartha Dr J DavIdamandD C Swan 
Pp 47 (Adelaide Government Print r ) [59 

(2>mm mwealth of Auatralia ( ouncll for Si I iitlSc and Induatrlal 
Riwearrh Bull tin Nulls A Soil Survi y if th i Horticultural SoUa 
In the Murriimbldgee Irrigation Area* New South Walea By J K 
Taylor and P D Hixtiar Pp 108 (Melbourne Oovtmment 
Printer ) (69 

Crohamhnmt Obaervatory Eighth Obaervatory Papir Tin 

Climate of Auatralia during thi Hypothitlcal Jovian Sunapot Period 
1901 1913 togethi r with (Tie Monthly and Annaal Rainfall Obaerva 
tiona at Sdicted Station! during tliat Period ud aome Gommiiit* 
on the Evidence* of Cyclical Reproduction of the Weather and the 
Immediate and other Btlect* i f Sunapot Change* Pp 94 Report 
of the Croharohumt Obeervatorv for the Yiar ending SOth June 1988 
Pp 5 (Crohamhurat Qd Cruhamhunt Obaervatory ) [69 

Smlthaonlan Miaeellaneoua Collection* Vol 9^ No 6 Evolution 
of the Annelida Onyehophora and ArthmiN da By B E Suodgraaa 
(Publication 3483 ) Pp 169 (Waahington D C Smlthaonlan 
Inatltutlon ) (69 

Det Kgl Danake Vldenakabemea Sdakah The Eyak Indiana of 
the (8>ppar River Delta Alaaka Hy Kaj Blriict Smith and 
Frederica de latguna Pp 692+ IS platia (Kebonhavn Levin 
and Munkagaard ) (79 

Oeologleal Survey of Brltlah Guiana Bulletin No " Report on 
a Geological Reconnalaaance Siiney of part of the North West Dl* 
trlct By 8 Bracrwell With an Appendix conulning a Report on 
the Geology of the A ruka Dlatrlct by W T lord Pp lv + 87 24 
rente Report N > 9 Report of an Area between Uuaitiatone Head 
Aremu Mine and the Purunl River near Petera Mini By D W 
Blahopp Pp 11 + 20 12 cent* (Georgetown Geological Survey ) [79 
League of Nation* Economic Committee Preliminary Inveatiga 
tion Into Meaaurea of a National or Intimatlonal (haraeter for 
Kalalng the Standard of I Iving Hemoraii lum by N F Hall (Official 
No A IS 1938 HO) Pp 91 (Geneva League of Nation* , 
London George Allen and Unwin Ltd ) 2« [79 

Proceedings of the Academy of Natural Sclenoea of Philadelphia 
Vol 90 The Phloxe* of Oregon ByFdgarl Wherry Pp 133 140 
(Philadelphia Academy of Natural Science* ) [99 

Royal ObMrvatory^ H mg Kong Magnetic Result! 1937 Fr^red 
under the direction or C W Jeffries I^ 61 + 2 plates (Hong Kong 
Hoyal Observatory ) 1 dollar [129 

League of Nations Intemstional Committee on Intellectual 
Co operation Report by Prof 0 de Reynold on the Work of the 
Twentieth Plenary Session of the Committee (Offietal No 0 268 
H 160 1938 XII) Pp 63 (Geneva League of Nations London 
George AUen and Vnwin Ltd ) 2s [129 

Lea^ of Nations Advisory Committee on Traffic In Oi 
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The Changing Outlook for Engineering Science 


W HAT policy should govern the content of 
university training in engineering science * 
What policy should govern research t What 
policy should govern relations with the com- 
munity 1 These were the three mam questions 
dealt with by Prof R V Southwell m his presi- 
dential address delivered at Cambridge to Section 
G (Engineenng) of the British Association No 
one, we beheve, would disagree with Prof South- 
well that the time for a general stocktaking, such 
as IS implied by the questions, has am veil 

“It is a commonplace,” he said, “that the 
boundaries of natural science have so extended 
that no man can hope to comprehend the whole 
of physics or chemistry or any other field. But 
engmeering science embraces all those fields , its 
boundaries extend not only continuously, as know- 
ledge grows in tracts already surveyed, but at 
tunes by a sudden accretion of new territory — as 
when recently the new technology of plastics came 
to replace, for many purposes, older methods of 
fabncation in wood and metal . . What is to 
be our policy in the face of this continuous accre- 
tion of knowledge, seeing there is no corresponding 
morease m the capacity of undergraduates to 
absorb ?” 

It will be generally agreed that mere lengthemng 
or mtenaification of academic courses will not 
solve the problem, and that the planmng of time- 
tables, in Prof. Southwell’s words, “must bo 
conditioned first and foremost by ineluctable limits 
to the instruction we can give with confidence that 
it will really be assimilated” No intensification 
or lengthening of courses can ^arantee the pro- 
duction of men of personality, educated to take 
wide views, which Prof. Southwell tells us are 
what industrialists demand. The filling of every 


hour of the workmg day by lecture or laboratorj" 
courses, which leave httle or no time for "under- 
graduate activities”, may well cut out just that 
part of a university training most likely to 
develop the very qualities that should be 
produced 

Clearly, in shaping courses, the puriwse which 
they are to serve must be decided, and here Prof 
Southwell’s view is clear “their purpose is to tram 
recruits for industry, and the takmg of honours 
in a final exammation should indicate an assimila- 
tion of engineering principles adequate m a man 
who 18 starting a professional or industrial career — 
but not more than this" With that end in mind 
he sees that “the real ami difficult duty of a pro- 
fessor 19 to decide, not what subjects of instruction 
should bo mcluded because of value, but what can 
be omitted on the ground that, pushed into a 
mind already taxed, it will push out something 
still more valuable”. 

But how decide what can be omitted ? Prof. 
Southwell would call mdustrialists into council ; 
and m this connexion he puts his finger on a vital 
spot Very rightly, he insists that the tune is past 
when a student’s three years at the university and 
his two years’ apprenticeship can be regarded as 
distmot phases in training The five years should 
be an integrated whole devoted to a single objective. 
He would therefore, witn the mdustnahsts, work 
out a plan to secure the recruits which are wanted. 
He would not neglect the importance of leisure 
m the formation of personality, and he would ask 
that industrialists scrutinize syllabuses, so that 
they may say whether items can be omitted either 
as never likely to be applied m practice or as being 
easily and more appropriately learned in works. 
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He displays a proper educational care He would 
not engage to drop a subject simply because an 
industrialist has not found it useful — that may 
be an accident of particular interests — but he 
would exainme suggestions and find out, perhaps, 
“much that has crept mto our courses more by 
accident than design” 

There will be general agreement with all this 
but there are difficulties which must not be over- 
looked Who are the mdustnalists to be called 
in ? Is there a body of mdustnalists who can be 
asked to do what is required ' The idea has been 
used, of course, in certain technical colleges ; but 
when the need is for the re-shapmg of university 
syllabuses, somethmg more is required of the 
details of how industrialists are to be secured 
who can and will help m this work 

With Prof Southwell's views on research we are 
m entire agreement He has given the answer to 
the pessimistic view that engmeering research at 
universities is doomed because, as it makes even 
fuller use of mathematics and physics and chem- 
istry, its problems will be such as must more and 
more be referred to specialists in those subjects, 
and because of the vastly increased provision for 
ad hoc experimentation which has been made smee 
the Great War in Government departments and 
in mdustrial concerns As he points out, the 
ongmeer’s problems are mexorable and he must so 
recogmze them The physicist, for example, is free 
to choose his “shapes” they “are not dictated by 
constructional or manufacturing requirements, 
nor his materials by considerations of strength 
and cost” There are still countless problems of 
engineering, too difficult for routine investiga- 
tion, which will provide vast scope for academic 
engineers 

When Prof. Southwell comes to the question of 
engineering as it concerns the life of the com- 
munity, he reminds us that, because man has not 
learned to use his mastery of Nature wisely, he 
now often questions its value “Because engineer- 
ing includes guns, battleships, aeroplanes, tanks, 
therefore engineers are regarded as a class more 
than others responsible for the horrors of modem 
war.” So runs the argument (with variations, of 
course ; sometimes it is the chemist or some 
other specialist, but practically always it is “the 
scientist”) we hear so often in these days of 
international trouble and orisee. Prof. Southwell 
answers that the engineer is as much responsible 
as any man, but no more We ought to be grateful 
for hk suooinot summing up of the matter wbm 


he says . “When men talk of ‘beneficent’ and 
‘destructive’ science as though we were free to 
pick and^ choose, then I say they have not even 
begun to understand what science is ” Obviously, 
we cannot have the benefits of science without its 
risks and temptations 

When the impact of science on life produces 
grave problems, hard and clear thinkmg is re- 
quired ; but here Prof Southwell’s view is that 
“we only confuse the issue when we intervene as 
si>ecialtsts in discussions which concern us really 
not as specialists, but as members of a com- 
mumty” He thmks, therefore, that the scientific 
worker must come to political discussions un- 
labelled, in hours of leisure rather than give 
support to a notion that political problems will 
yield to something known as “the scientific 
attack” “Talk to me of the scientific approach 
m physics and I shall have some idea what you 
mean talk to me of a ‘scientific approach’ to 
problems of real life, I shall suspect you of m- 
dnigence in mere jargon ” He goes on to say that, 
instead of defending himself against the charges of 
dreadful responsibihty for horrors, the man of 
science should devote himself to instillmg into the 
piibhc mind a clearer notion of the aims with 
which real scientific work is done The popular 
notion of the “wonders of science” performed by 
workers aloof and remote from the world might 
be cleared up by giving a picture of these people 
domg their jobs and “seekmg truth hke artists 
because they must” — a picture not of the treasure 
found, but of the quest in search of it. 

Such popular misconceptions must certamly be 
cleared up , but that is not enough It may be 
argued that the search for abstract truth is not 
sufficient Truth is relative, and the search for it 
must have some relation to the life of the com- 
munity. For that reason a “scientific approach to 
problems of real life” cannot be regarded as mere 
jargon • and while it is not necessary to believe 
that a specialist m a particular subject will 
necessarily think clearly on matters of ethics and 
politics, nevertheless a scientific approach to 
modem problems can be formulated with enormous 
benefit to the modem world. 

Prof Southwell is to be congratulated on bis 
stocktaking— the more so because he urges the 
obvious need for planning as the outlook for 
engineering science changes, and because, if that 
planning is to be done efficiently, we must strive 
to find agreement on problems which will not 
lightly tax both courage and skill. 
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A Pioneer of Long-Distance Telephony 


The Collected Papers of George Ashley Camp 
bell, Research Engineer of the American 
Telephone and Telegraph Company 
Pp xii + 5Sl 4- 1 plate (New York and London 
American Telephone and Telegraph ( ompany 
1937 ) n p 

D r Cl A Campbell who has recently retired 
from active sorvioe with the American 
Telephone and Telegraph Company is well known 
to telephone engmeers for his many contributions 
to the theory and practice of telephony One of 
hie best known mventions is the wave filter 
which bears his name by means of which the 
harmomes in the electromotive waves produced 
by a generator arc effectively suppressed bv means 
of a multiple system of condensers and uiductances 
To (ommemorate his retirement the American 
Telephone and Telegraph Company has issued this 
handsome volume of his collected papers The 
representative of this company in Great Britain 
has wntten statmg that requests for copies of the 
Imok will be entertamed so long as the somewhat 
limited number of volumes print^ lasts Requests 
should be addressed to Dr L F Morehouse 
American Telephone and Telegraph Company 
Bush House London W C 2 
A few years after the miention of the telephone 
by Bell the present plan of organizing the Bell 
System had been evolved The unusual require 
ments of the telephone industry wen m<t by an 
orgi nization having licensee telephone units and 
a manufacturing unit grouped around a pannt 
comjiany In 1897 the American Boll Company 
the functions of which as the parent company 
wore taken over later by the Amentan Telegraph 
and Telephone Company had by gradual steps 
built up a research organization of physicists 
chemists and engineers It was then located m 
Boston under the direction of Dr Hammond V 
Hayes In 1937 this department appears a small 
group but so late as 1897 organiz^ industrial 
research was scarcely known outside the Bell 
System In those days the Bell System had 
326 000 stations compare this with the 14 
milhon stations of to day 
Forty years ago long distance telephony had 
b^n to come to the front bat Une costs were 
high and a practically commercial range did not 
exceed a thousand miles Hence the two mam ob 
jectives were to secure better and more economical 
circuita end to explore the possibihties of reaohmg 
greater distances The rapidly expandmg telephone 
business about large cities soon made it necessary 


to place telephone circuits m cables I he study 
of these iircuits presented many problems to the 
engmeer and called for eonsidirable mathematical 
knowledge Dr Hayes was faced with the problem 
of adding to his staff one who had a good workmg 
knowledge of advanced electrical theory — work 
recently developed by Ktlvm Maxwell Weber 
Heaviside and others of the great mathematical 
physicists of the nineteenth century He appomted 
Dr George A Campbell a graduate of the Massa 
chusetts Institute of Technology who hod also 
had five years study at Harvard Pans Vienna 
and Gottingen This appointment was fortunate 
and timely for the communication industry 

In an mtroductory chapter Mr Colpitts says 
that soon after Campliell s appomtment he was 
engaged in developing cable circuits At the same 
tune and mdepeiulently Prof M I Pupm was 
engaged on the same problem and his patent 
slightly anticipated C ampbcll s The Associated 
Companies immediately acquired Pupin s patents 
Campbells analysis was more thorough and led 
him to formula- more convenient than his rival s 
The latter alone were employid for the budding 
of loaded lines ui the United ‘^t ifea When eii 
gaged in this work h( invented his famous wave 
filter 

It was found th it all the questions relative to 
loadmg cod design depended on the ({uality of the 
uon used in the core The best res dts were ob 
tamed using iron ol normal perme ibi'ity and very 
high resistivity In I'Mkl a successful experiment 
was carried out between Bedford N Y and 
Brushton Pa a distance of 670 miles over a 
loaded cable Campbell was the inventor of tho 
smgle transformer anti sidotono circuit which is 
now almost umversally used 

Perhaps Campbell s best known paper is that On 
Loaded Lmes in Telephonic Transmission pub 
lished m the Phil Mag m 1903 Even at that 
early date he hod begun to consider the problem 
of the high pass and the low p. ss wave filters As 
an early investigator of antenna arrays to secure 
directional transmission Campbell did excellent 
work and holds certam fundamental patents m this 
field He is at present takmg a leading part m 
the struggle to get the adoption of a rational 
system of physical units 

Although the volume extends to nearly 660 
pages, all Campbell s researches are not moluded 
m it We hope that he will contmue his researches 
for a long tune to oome 


A R 
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Aspects of Nuclear Physics 


(i) The Newer Alchemy 

based on the Henry Sidgwick Memorial Lecture 

delivered at Newnham College Cambridge Novem 

ber 1930 By Lord Rutherford Pp vui +68+13 

plates (Cambridge At the University Press 

1937 ) 3« 6d net 

(a) Elements of Nuclear Physics 

By Prof Franco Rasett i Pp xiv + 327 (London 

Glasgow and Bombay Blackie and Son I td 

1937) 18« M net 

(3) Die Atomkeme 

Grundlagcn imd Anwendungen ihrer Theone 
(Physik und Chemie imd ihre Anwendungen m 
Emzeldarstellungen Band 2 Von Dr C F von 
WeizsiLckor Pp viu +214 (Leipzig Akademische 
Verlagsgesellschaft m b H 1937 ) 16 gold marks 

(4) Emfilhrung m die Kernphysik 

Von Dr H Kallmann Pp vi + 216 (I^ipzig 
und Wien Franz Deutioke 1938 ) 12 gold marks 

(5) An Outline of Atomic Physics 

By members of the Physics Stafi of the Umversity 
of Pittsburg Second edition Pp ix + 414 
(New York J Wiley and Sons Inc London 
Chapman and Hall Ltd 1937) 18s 6d net 

A COMPARISON of Dr Gamow s well known 
book Constitution of Atomic Nuclei 
published in 1931 with say Dr von Weizsacker s 
book m the list above almost persuades one that 
they deal with different subjects The discovery 
of the neutron and of the positive electron the 
disintegration of elements by accelerated protons 
and deuterons and the discovery of artificial radio 
elements have all taken place since the pubbcation 
of Dr Gamow s book In 1931 only a few examples 
of nuclear processes were known those of the 
natural radioactive elements at one end of the 
periodic table and those oases of artificial dism 
tegration produced by « particles amongst the 
lighter elements At the present time some 
hundreds of nuclear reactions have been reported 
and new senes of transformations have been 
caused by neutron bombardment to start m 
uranium and thonum 

The rapid developments which took plaoe m 
these few years led to many changes m outlook 
and to a wide extension of the field of mquiry 
'^hen this exoitmg penod was followed by oom 
pa^tive calm it was natural that many wnters 
should seize the opportumty to assimilate the new 
knowledge and to give a connected account of 
nuclear physics m a form suitable for students 


and for research workers It will be immediatel} 
obvious to readers of these books that much of our 
knowledge in nuclear physios is still unsatisfactory 
and our understandmg vague and incomplete 
The subject could not remam long m the state 
depicted here Nor has it The discovery of a new 
particle the Yukawa particle or heavy electron 
has given a new orientation to many of our ideas 
This may mdeed prove to be a most significant 
advance towards a satisfactory theory of nuclear 
problems but its full bearing has yet to be ap 
predated and worked out In the meantime 
however the books reviewed here give 111 their 
different ways excellent surveys of the subject 

(1) The late Lord Rutherford s lecture gives a 
refreshing account of the development of nuclear 
physics Small as is its compass it contains the 
essence of the subject From a brief account of the 
natural radioactive transformations it leads to a dis 
cussion of the elementary particles of matter the 
experiments on artificial transformations by a par 
tides and the discovery of the neutron and the 
production of radioactive bodies There follows a 
descnption of methods of produemg high voltage 
10 ns for use in artificial transmutations and an 
account of some simple cases of transmutation In 
its clarity and directness and above all in its 
stimulating enthusiasm and vitahty this book is 
characteristic of its author All mterested m physics 
should enjoy it 

(2) This book conttm» exactly what its title 
imphee — a survey of tba facts and theories on 
which nuclear physics is based Prof Rasetti 
gives a general account of radioactivity the pro 
perties of the radiations and their mteraction with 
matter He then discusses the properties of 
atomic nuclei and the theory of nuclear structure 
leadmg to a description of the artificial transmuta 
tions The book concludes with a short chapter 
on cosmic rays 

The important facts are brought out clearly 
and so far as possible explamed m general terms 
In certam oases for example mtemal conversion 
of Y the a decay the general problem of 
coUisions a more detailed theoretical analysis is 
given Throughout the treatment is clear concise 
and easy to follow Many illustrations and tables 
are given and the pnntmg is good This is an 
exceUent mtroduotion to the subject and it can 
be strongly recommended 

(3) Dr von Weizskcker assumes a knowledge 
of the experimental facts and builds upon them 
the general theory of nuclear physios so far as it 
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haa been developed and generally accepted His 
book will appeal both to the experimental worker 
who wiahes to know how far hia results can be ex 
plained and to the theoretical worker who inquires 
what particular problems require further examma 
tion and in what respects the present explanations 
are unsatisfactory 

\8 a rule important questions are first discussed 
from a general physical pomt of view and then the 
mathematical theory is developed m detail Ihis 
procedure is especially useful to the experimental 
worker The subjects dealt with are the founda 
tions of nuclear theory the structure of the 
nucleus natural and artificial transmutations and 
the problem of the p dismtegration The treat 
ment is extremely thorough and complete There 
are many diagrams and tables and the printing 
IS good This 18 a valuable book for those specially 
interested in nuclear physics 

(4) In many respects Dr Kallmann s book is 
intermediate between those of Prof Rasetti and 
Dr von Weizsaoker It is broadly speakmg an 
account of the present state of the subject in which 
the object seems to be not so much to build up a 
general theory of nuclear physics but rather to 
describe the experimental results in terms of fairly 
simple concepts The formula! of quantum 
mechanics are usually quoted and not established 
This IS not to say that the description is 


qualitative rather than quantitative The book is 
clearly written and the arguments are easy to 
follow It will fill a useful place in the hterature 
of the subject It should jierhaps be mentioned 
that the date on the title page is 1938 although 
the book appeared in 1937 

(6) 1 his IS the second edition of a most useful 
and mterestmg book for the general student of 
physics It deals mainly with atomic structure 
and the nature of radiation but two chapters are 
given to radioactivity and nuclear stnicture The 
theory of relativity is discussed and there is a long 
and mterestmg chapter on astrophysics For a 
general text book on atomic physics the scope is 
very wide 

It IS mevitable that some minor maccuracies and 
loose statements should occur Thus we read on 
p 44 in the nuclei of the heavier atoms 

electrons and protons are closely packed together 
On p 260 the mass of the proton is given as 
1 00816 this 18 the mass of the hydrogen atom 
The illustrations and diagrams are on the whole 
very good but here agam are some which are not 
up to the high standard of the book For example 
the reproductions on p 230 might be better the 
photograph of p 258 is not what the legend says 
it 18 These however are small defects m what is 
an admirable and stimulatmg book for the m 
quirmg student 


Reproductive Rhjfthm in Man 


Season of Birth 

its Relation to Human Abilities By Dr Ellsworth 
Huntington Pp viii + 473 (New York John 
Wiley and Sons Inc London Chapman and 
Hall Ltd 1938) 17« dd net 

' I 'HIS volume is designed to throw light on 
* some of the mterestmg problems conneoted 
with the seasonal variations m the birth rate 
The author has managed to collect a great deal 
of material on the month of birth m difierent parts 
of the world It seems that accurate information 
on the month of birth is not too easy to obtam 
In Italy it is common practice to postpone the 
registration of those m November and 

Deoember until January smoe this delays military 
service for a whole year In pre War Russia many 
births which took place m Deoember were not 
registoed until the following January owing to 
the fact that the central Government insisted 
that end of year reports should be sent m even 


though they were mcomplete This end of year 
error is common to a great deal of data on the 
month of birth 

The author s mam thesis is that man has 
acqiured an innate reproductive rhythm which is 
set m motion by the weather and such related 
conditions as sunlight and diet and which is so 
adjusted that the young are bom at the season 
when their chances of survival are greatest A 
little later m the book hfter a discussion of the 
seasonal distribution of births he concludes that 
the basic reproductive rhythm depends primarily 
on temperature factors such as diet being of 
secondary importance and that the optimum 
mean diurnal atmospbent temperature fot con 
oeption to take place is 62° F The author mam 
tains that the chief advantage of an infant bemg 
bom in the late wmter or early spring lies m the 
fact that at that time there will be an mcreasmg 
supply of milk for the following months and that 
the mfant will have developed sufficient control 
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of body temi)orature before the onset of the heat 
of summer 

The effects of fasts, feasts and religious cere- 
monies seem to have a considerable influence on 
the incidence of conceptions, especially among 
highly superstitious peoples such as existed in 
pre War Russia Unfortunately, no post-Revolu- 
tion figures are available for comparative purposes 
A great deal more information is needed on the 
season of marriage, and the month after marriage 
when the first child is bom, together with the 
economic circumstances underlying such seasonal 
variations as do occur, before the hypotheses in 
this book can be established 

The discussion of the season of birth of abnormal 
types such as psychotics and mental defectives is 
mtermmglod with much unusual and unconven- 
tional theory We read on p 396 that “the moat 
important cause ol mental deficiency is environ- 
mental conditions which act upon the child during 
pregnancy, at birth, and onward throughout life" 
There may, of course, be some truth m this 
statement , but if it is untrue, then this section of 
the work is largely invalidated 


Study of 

Bantu Beliefs and Magic ; 
with particular reference to the Kikuyu and 
Kamba Tribes of Kenya Colony , together with 
some Reflections on East Africa after the War. 
By C W Hobley Pp m-t- 368+ 11 plates 
<London H F and G Witborbv, Ltd , 1938 ) 
15s net 

M r HOBLEY’8 study of Bantu beliefs and 
magic, doaluig more specifically with the 
Kikuyu and Kamba peoples of Kenya, was first 
pubhshed m 1922. It was at once recognized as 
work of the first order, Iwth as a study of these 
African peoples, and as a contribution to the 
general stock of anthropological material, most 
notably perhaps m its observation and mterpreta- 
tion of the place of the concept of thahu, the ‘curse’, 
as an element in their hfe and thought The 
importance of this concept was duly stressed by 
Sir James Frazer m his preface to the original 
edition. The book has long been out of print. A 
new edition is welcome, not only because it makes 
accessible once more a book essential for the 
student, but also because much water has passed 
under the bridge suice its original appearance 
Mr. Hobley can now compare present-day condi- 
tions with his diagnosis of the native situation in 
the immediate post-War years. 

The oomparison redounds to the credit of Mr. 


As the book proceeds, more weight is placed on 
the effect of atmospheric temperature on the 
seasonal distribution of births and less on other 
factors such as diet On p 417 we read that 
“Temperature appears to be the mam factor” 
Most of the work done on the relationship between 
diet and fertility has been entirely neglected 
There may possibly be some powerful and duert 
relationship between atmospheric temperature and 
fertility, but on the other hand there may 
not 

It is always a difficult task to make a critical 
estimate of the value of a book of this size The 
author tells us that the work has taken two years, 
but m view of the immensity of the problems 
studied, which nro biological, psychological and 
sociological, it would be unfair to expect more 
than a general survey of the field and a set of 
likely hypotheses worthy of mvestigation The 
spirit of enthusiasm which pervades this work 
should do inueh towards stimulating further re- 
.search into this interesting and unexplored 
field 

R M W T 


the Bantu 

Hobloy’s understanding of the people and the 
sanity of his judgment He is no doctnnau-c , he 
gauges the needs of the moment with the eye of 
an administrator Although it is now many years 
smee he retired, he has kept closely m touch with 
the trend of events, while his detachment from 
controversial strife is obvious 

Mr Hobley shows a ready appreciation of the 
value of the work of the native councils , but in 
his view the crux of future development is educa- 
tion, with finance as a stumbling block Missionary 
education, though economical, is deprecated as for 
the most part in the hands of those who are 
untramed. At the same time he does not agree 
with the views of Lord De La Warr’s Commission on 
the necessity for developing a system of higher 
education Mr Hobley would rather see efforts 
concentrate on secondary education. He holds 
that the young African is not so intelligent as the 
average European, though malnutrition may be 
in part responsible. The best solution of Africa’s 
problem he can find is oo-operation. It may be 
that his wisest aulvioe is “Trust the settler” , but 
by ‘Young Africa’ he is not as yet greatly im- 
pressed 

However much any reader may disagree with 
Mr Hobley on speoifio points, he will have to 
admit that, as a whole, his survey is judicial in its 
attitude and in its outlook sane 
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La aocion de temps 

temps physique et relativity, la djmamique du point 
matynel Pa" Ernest Esclangon Pp iv+77 (Pans 
Gauthier Villars, 1938 ) 20 francs 

T here is nothmg very new in this little essay 
by the Director of the Pens Observatory , but 
It is a lucidly written contnbution to that subject 
which IS now almost universally known as the 
philosophy of science M Esclangon introduces his 
discussion by a consideration of metaphysical time 
which he decides can bo reduced to a sensation that 
IS individual m every one of us and owes its 
eristence to a kind of biological clock to which wo 
refer our sensory perceptions The extension of this 
idea to a Bemg who although infinite and therefore 
beyond our powers of conception yet dominates the 
universe and is equipped with a form of consciousness 
akin to our own, has given birth to the illusion of a 
real and absolutely mdependent time This illusion 
has only been dispelled — with considerable difficulty 
— from human minds by the concept of relativitj 
M Esclangon concludes that apart from the v arious 
times defined by a serios of conventions which aro 
the crtation of science and form the subject of dis 
cussion of the rest of the book thtre is only this 
subjective, individual tune of which the true nature 
must for e\ er remain mysterious and impenetrable 
For the rest M Esclangon discusses these v arious 
scientific times — of which one example is the time 
of the special theory of relativity — oxainmes the 
principle of reciproiity with a description of bizeau s 
experiment the mvarianco of natural laws m uniform 
translation and the equations of dynamics which are 
deduced from the prmciplo of rociprocitj Ho does 
not mmuniro the difficulties mvolvcil in all physical 
theory, and is of the opmion that at present no finn 
territory is to be found m those regions which he at 
the frontiers of present day science \ \ 7 

Bird Flocks and the Breeding Cycle 
a Ckintribution to the Study of Avian Sociality By 
Dr F Fraser Darlmg Pp x + 1 24 + 1 plate (Cam 
bridge At the University Press, 1938 ) 6* net 

T he author spient about two years on uninhabited 
Priest Island, off the north west coast of Soot 
land There he observed the breedmg behaviour of 
the sea buxis, particularly of the lesser black backed 
and herrmg gulls He reports on his observations m 
this book, and presents a shrewd conclusion which 
one feels may lead to the solution of many problems, 
such as the lack of elasticity or recuperative power 
m the population of a species when its numbers fall 
below a certam level It is understood b> the majority 
of naturalists that the breeding behaviour of mdi 
vidual pairs is a sufficient stunulus to brmg matmg 
to its suocossffil conclusion 'N<m Dr Darling finds 
m certam birds which have social habits that the 
proper pitch of emotion oan only be reached by the 
combmed behaviour of a certain mmimum population 
This 18 an important contnbution to the study of 
wumal behaviour, and a book which brings to the 
layman from the authonty himself the result of his 
soientiflo observation J D M 


The Hypothalamus 

Morjihological, I'unrtional Ciimcal mid Surgical 
Aspects By Dr W Lnfros Clark Dr Jolm Beattie 
Dr George Riddoch and Norman M Dott (The 
Henderson Trust Ivcctures, Nos 13 18) Pp xii+212 
(Edinburgh and L mdon Oliver and Boyd 1938) 
I2« Qd net 

T he importance of the region of the biain near 
the pituitary gland has been recognized with 
increasing cleami ss in recent years and a rev lew 
of modem knowh dge of the hypothalamus is therefore 
welcome The biok consists of an amplification of 
the Hi iiderson Trust Lectures which were delivered 
in Edinburgh in October 1936 bj the four authors 
Prof Is3 Gios ( lark s section gives a detailed account 
of the development and anatomy of the hypothalamus 
m mammals with a special se< tion on man and 
smaller sections on rcjitiles amphibians and fishes 
Dr Beattie discusses the physiological evidence 
which has Ie<l to the c >m Iiisions that t hi h> pothalamus 
controls sleep the pituitary and tlic ri actions of the 
boiiy to heat and cold and that the anterior jxirtion 
controls the paiasy mpathetie sj stem and the postenoi 
jiortion the sympathetic system Dr George Ridd >ch 
discnaaes the pathol igy of tlu region and Mr Norman 
Dott desciibos four cosi s in which ht removed 
tumours Both of them indepciidentlj describe tin 
clinical symptoms and signs associated with hypo 
thalamic disease — the hunger and the thirst, the 
obesity and the oacluxia and tlio disturbances f 
sleep, sox tcmjs latiiu and the stomach 

The book s attrar tivelv pi iducod with rniic tlian 
a hundred figmes an 1 diagrams and an ndcip ate 
bibli igiaphv 

About Petroleum 

B\ I (. Crowthir Pp xiv + 181 (L ndin Oxf rl 
University Press 1938 ) 7s M net 

T HERF aie a great many people who use petroleum 
111 some form or other every dav of tin ir lives 
without roaily knowing any thing about it S imc of 
them from time to time are actuated by the desire to 
find out what it is an i when it comes fiom I n 
fortunately however jjetroleiim is such a com 
plicated substance both chemically and phvsicalK 
that the normal run of text books is comprehensible 
only to those who have sfxcializcd knowledge of the 
subject Mr J G Crowther in his book anticipatis 
questions that must arise m the minds of motor 
drivers, business men housewives and others m the 
course of their ilaily duties, and endeavours to give 
simple answers to those Ihe result is that within the 
coniines of a slim volume information is given in a 
form palatable to the non scientific mind on all major 
aspects of petroleum technology The text is amplified 
by means of carefully selected photographs and easily 
mterpreted diagrams Moreover there is an ex 
haustive index which faeilitates easy reference to the 
vast number of facts which have been used as a basis 
of this work There is little doubt that the author s 
aun will be achieved and that this book will serve 
as an excellent primer to more comprehensiv e treatises 
on petroleum 
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German Forestry 

By Prof Franz Heske Pp xxv + 342 4-16 plate:) 
(New Haven Yale University Press , London 
Oxford University Press, 1938) 14s net 

T his u a large book of 342 pages, and has been 
chiefly written for the American forester Dr 
Heske deals chiefly with forest economics and policy 
The character, extent and ownership of forests in 
Cjermany, the growth, production and utilization of 
wood materials and the general pubhc services of 
the forests m the protection of watersheds, m the 
conservation of wild life, affording recreation and in 
maintaining industries, employment and stabilizmg 
communities An interesting fact is stressed Until 
recently the management of the forests was under 
the different (Jerman States with a consequent 
difference in policy A greater measure of control of 
policy by the central Government is now bemg 
introduce, a factor which is all to the mterests of 
the country as a whole 

The new departure in such well established forestry 
countries as (Germany and the former Austria would 
appear to merit close attention in India, where the 
devolutionary pendulum has swung so strongly in 
the contrary direction 

A Bibliography of Eastern Asiatic Botany 
By Elmer D Merrill and Egbert H Walker Pp 
xlu + 719 (Jamaica Plain Mass Arnold Arboretum 
of Harvard Universitv 1938 ) 12 60 dollars 

T his magmfleent volume, which m truth deserves 
the hackneyed adjective monumental , places 
all workers on the botany of the Far East m a deep 
debt of gratitude to the indefatigable authors The 
area covered comprises China, Japan, Formosa, 
Korea, Manchuria, Mongolia, Tibet, eastern and 
southern Siberia, and neighbouring regions The 
mam body of the work consists of an alphabetical 
index of authors under whose names the references 
are arranged chronologically The scope of each 
reference is bnofly siunmanzod In addition there 
are separate general geographical and systematic 
indexes, and three appendixes on Oriental biblio 
graphy 

The volume oontains references up to and inoludmg 
1936, and appears to be remarkably complete The 
authors and sponsors are to be congratulated on the 
production of a work which will greatly lighten the 
labour of future research m the flora of eastern Asia 

The Dragonflies of the Bntish Isles 
By Cynthia Longfield (The Wayside and Woodland 
(series ) Pp 220 + 260 illustrations (London and 
New York Frederick Wame and Co , Ltd , 1937 ) 
7» M net 

T his handy manual should prove of material help 
m popularizing the study of British dragonflies 
It IS the first to appear on the subject smoe Lucas’s 
handbook of 1900, which is expensive and now out 
ofprmt Miss Lon^eld has achieved a judioiouB blend 
of Bcientifio accuracy with an absence of all except 
a very few teohnioalities, which is what is needed m 
a work of its kmd It will servo as a guide to the 


identification of native British species and an intro 
duotion to their habits and distribution Methods of 
oolleotmg and preservmg specimens are described, 
while a soientiflo classification of these insects is 
appended at the end for those who need it It is 
up to date, fully illustrated and, in every way, a 
reliable little volume We hope that it will arouse 
more mterest m these insects than prevails at present, 
for there is much spade work, such as their range 
of distribution m the British Isles, which the amateur 
might study to advantage 

Mechames, Molecular Physics, Heat and Sound 
By Hubert Andrews Millikan, Prof Duane Holler and 
Prof Earnest Charles Watson Pp xiv+498 + 64 
plates (Boston, Now York Chicago and London 
Ginn and Co 1937 ) 4 dollars 

T his text book by American authors, seems to 
be nearly an ideal one for the intermediate 
science exammation of British universities The style 
IS excellent and it oontains many beautiful plates 
illustrating the history of physics It is perhaps 
particularly valuable for the presentation of mechanics 
as a branch of physics with lU mathematical side, 
although not shirked, put in its proper perspective , 
but the other sections are almost equally good A 
student who has used this book will not have to 
relearn what he already knows m any essentially new 
way on procteding to more advanced work 

Hbhenstrahlung (Uitrastrahlung) 

Von Dr Erwin Miohlniokel (Wissensthaftliche 
Forsthungsbenchte, Naturwissonsohaftliche Reihe, 
herausgegeben von Dr Raphael Ed Liesegang 
Band 44) Pp xvi + 316 (Dresden und Leipzig 
Theodor Steinkopff 1938 ) 23 60 gold marks 

S TUDY of the cosmic radiation has entered on a 
now phase with the recognition of the probable 
existence of a heavy electron Dr Miehlnickel s 
account of the subject deals with the ground covered 
prior to this discovery It is written m the style of 
Meyer and Schweidler s handbook of radioactivity, 
and although primarily oategonoal is nevertheless 
full of interest For a book of this typo the illustra 
tions are good, but it would have be^ unproved by 
more Wilson cloud pictures The most valuable 
feature of the book is the clasaified bibliography 
interspersed throughout the text 

Bombylhidz of Palestine 

ByE E Austen Pp ix + 188 +4 plates (London 
Bntish Museum (Natural History), 1937 ) 18* 

T his monograph is concerned with the rich 
fauna of Bombyliidte found m the relatively 
small country of Palestine The bulk of the ooUeotion 
upon which it is based was formed by the author 
dunng the Palestine oampeugns of 1917-18 m the 
Great War Out of 128 species or varieties dealt with 
m its pages no fewer than 46 are deeonbed os new 
The work is a model of its kmd — admuably clear 
descriptions, first rate text figures and exosUent 
pnntmg It does credit to all oonoemed m its pro- 
duction 
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Ley-Farming and a Long-Term Agricultural Policy* 

By Prof R G Stapledon, C B E 


I N view of the immenBe amount that has been 
published dunng the present century it is not 
without significance that the leading agncultural 
journals contam but few articles dealmg primarily 
or even remotely with the rotation and next to 
nothing relative to the basal philosophy of the 
rotation The truth is that agricultural thought 
m recent decades has turned ever more exclusively 
towards the narrow too narrow as I thmk path of 
commodities each considered as such Excessive 
concentration on commodities leads mevitably 
towards monoculture and to what we too lightly 
please to call specialization and leads away from 
the rotation and ultimately to disaster Greatly 
danng then I have set myself to combat this 
modem fetish of over concentration on commodities 
Such 18 the precarious state of the world to day 
and of Great Britam m particular that there can 
be only one approach to the pnblems of agricul 
ture and that is the natimal approach It so 
hapjiens at least it appears to me that the present 
needs of the State and also the more menacmg of 
the foreseeable contingencies umte to demand one 
and the same essential contnbution from our 
agriculture It is not lor me to attempt to decide 
whether war danger or the danger of our about 
rapidly to dwmdle population is the greater peril 
little less disconcertmg are the effects of soil 
erosion and soil depletion in those cotmtnes from 
which we are wont to obtam abundant and cheap 
supphes of food I am concerned with a long term 
agricultural policy the kmd of policy that would 
take at least ten years to put into full operation 
and consequently we have to consider not so much 
immediate war danger as such a danger that owmg 
to our island position would seem to be somethmg 
from which it is now difiicult to see how wo shall 
ever escape I believe the extent of the influences 
of soil erosion and depletion are not even yet fully 
realized All methods of countenng this must m 
the last resort react agamst the British housewife 
and must tend to mcrease the cost of overseas 
production while takmg soil erosion soil depletion 
and land deterioration together a vaster area of 
the globe is undoubtedly affected than is generally 
supposed 

The immediate and on all hands generally ad 
nutted need of our peoples is an abundance of 
fresh food An abundance of fresh food is not 
compatible with a superabundance of permanent 

* Fran th* pfMtdenUsl addraM to 8««tloii U Apkoltun) of Uw 
BitUA AwootatiOB ddlTcnd at Cmabrldg* on Angutt IS 


grass Smoe permanent grass flows like the sea 
right up to the very doors of some of our largest 
centres of population such centres of population 
are automatically denied an abundance of really 
fresh vegetables 

To sum up so far anl on the strength of the 
various considerations 1 have brought forward I 
would say this What is demanded of our agncul 
ture IS first to mamtam as large a rural population 
as possible for probably on a large and contented 
rural population depends to a marked degree the 
increase of our population as a whole secondly 
to mamtam as large an acreage as possible m a 
highly fertile and always ploughable condition and 
thirdly so to con luct our farmmg as to allow at 
all times an 1 m all places for the absolute 
maximum of flexibility m commodity production 

hour systems of farming namely arable ley 
farmmg nondescript and permanent grass account 
for most of the farms of Great Britain Unless we 
know the number of farms and the gross acreage 
of such farms operatmg on each of these systems 
we know next to nothing as to how Great Britam 
stan is relative to potential food production 
furthermore schemes for helping the farmer via 
commodity subsidization and by planned market 
mg cannot be assessed m their mfl lenco on the 
mauitenance and enhancement of soil fertihty — 
and that is what matters above all things — unless 
wo know the systems of farmmg under which the 
assisted commodities are being predommantly 
pro luoed How much quota wheat for example 
IB bemg produced respectively on arable farms 
nondescript farms or on ley farms * Where is 
most of the milk bemg pro luoed — and this is a 
matter of fundamental national importance m the 
mtercst alike of the health of the cattle and of the 
children of this country on nondescript farms 
permanent grass farms or on ley farms ? Where 
IS most of the permanent grass of the country and 
where is the b^t and where the worst — on nonde 
sonpt farms or on permanent grass farms 1 These 
are all essential facts to be known in the formula 
tion of a long term national pohoy for agnoulturo 
The facts are only on the land the agricultural 
statistics cannot give anythmg approachmg a full 
answer to any one of these questions 

The answer to theee questions and to equally 
important questions oonneoted with facihties at 
the farmstead and over the fields (watering 
drainage and the condition of fences) can only 
be given by a {woperly conducted survey owried 
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out over the whole country and on a imiform plan 
Map alfio the type or class of all the rough grazings 
and permanent grass (m a manner broadly similar 
to the survey of Wales recently undertaken by my 
depajrtment) and map the ploughabihty of the 
several fields then and only then should we 
know where we stand To conduct such a survey 
would be a relatively simple matter To my mmd 
until such a survey is put m hand and the lessons 
of the same — cruel and bitter the lessons will be — 
duly digested there is httle hope that the country 
at large will realize either the deplorable condition 
of our acres or their immense potentiahties The 
first necessity from all pomts of view — that of the 
statesman the townsman farmer and countryman 
m short that of the nation— is hterally and m fact 
to put rural Bntam on the map 

Only when rural Bntam is on the map shall we 
be able amongst other matters to decide where in 
the national mterest it is desirable to extend arable 
farming and where ley farmmg and where it may 
be necessary or permissible to tolerate nondescnpt 
and permanent grass farming 

In my view no problems so much as those of grass 
land demand prolonged and large scale agronomical 
investigation I would wish to distinguish between 
on one hand agronomical research and on the 
other scientific research as normally understood 
and conducted The major aim of agronomical 
research which is essentially field research is to 
study all the factors which are operative at once 
and together and m their natural mterplay for 
nature is a theatre for the mter relations of 
activities Such a procedure it may be said is 
impossible or at least unscientific It is certamly 
not impossible and if it is unscientific it will yet 
remain agronomical and many of the problems of 
agriculture are more likely to be solved shall I 
say by agronomical investigation than by scientific 
research while nearly all the results of scientific 
research have to pass through the sieve of an 
immense amount of agronomical investigation 
before they can be made useful and m some cases 
perhaps before they can be other than positively 
dangerous to the practitioner 
The teclmique of agronomical research entails a 
great deal more than blmdly followmg all the 
elaborate rules and regulations laid down by the 
statisticians mdeed such rules and regulations 
are of no fundamental significance m the proper 
plannmg of an elaborate senes of field experiments 
They are sometimes but by no means always 
useM m the actual placmg of plots on the ground 
and they are sometimes essential but are by no 
means always necessary m the examination of 
quantitative data One effect of the modem 
glorification of statistical methods has undoubtedly 
been a tendency to obscure the wood by the trees 
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to concentrate on the part often an isolated part 
( 3 neld for example) instead of the whole and 
worse stdl to fill the agronomist with a medley of 
complexes and inhibitions which have reacted 
adversely on the development of a techmque 
adequate to solve a large number of the problems 
that can only be solved by highly complicated 
field experiments Many agronomists are almost 
too fhghtened to set up the sort of experiments 
their experiences teach should be set up because 
they are timorous lest the data could be made 
amenable td statistical analyses 

Agriculture would have been the gamer if the 
agronomist had never been taught to be timorous 
and if he had plodded away undeterred and undis 
mayed at the details of his own technique when by 
now perhaps he would have been able to justify 
his claim that what is pninarily wanted to day is 
enormously mcreased facihties for the conduct of 
field experiments m contradistinction to field 
trials and demonstrations That at least is my 
claim for I claim to be an agronomist and in 
that capacity one who has been responsible for the 
settmg up of hundreds of weird little field expert 
ments mvolvmg in all literally thousands of plots 
As always however the greatest and the final 
hope 18 the farmer himself for he at least is un 
trammelled by the technique of science and is not 
a slave to the fashions current m science while his 
major trammg is not m coUeotmg data but m the 
gentle art of unadulterated observation Just 
because therefore of the immense accumulation 
of scientific knowledge so much of it but half 
digested in the practical sphere there has never 
been so urgent a necessity as at present for 
an abundance of well mformed ongmally mmded 
and affluent pioneers men willmg and eager to 
transgress against every canon of good husbandry 
and to explore and almost de novo the whole 
field of rotation of crops and the whole idea of 
rotation of pastures of different types and of stock 
over the surface of the farm 

I have adopted an unusual course m my ap 
proach to my subject instead of reviewmg the 
data and evidence available I have m effect 
reviewed my own reactions to the implications of 
the work with which I have been connected for 
the past twenty five years and more Perhaps I 
need not apologize for this for after all facts and 
data are of no practical use until people grapple 
with the practical imphcations Instead of my 
facts — and scientific facts are not always oor 
rectal have put my grapplings before you that is 
all and if justification IS necessary I think sufficient 
justification is the admittedly deplorable conditions 
of a huge acreage of Great Bntam the dilapidated 
condition of many of our farms and farmsteads 
and the therefore neoeasanly backward state of 
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much of our farming Two needs seem to me to 
be orystal dear first the conduct of a survey 
on the land — and I believe every agnoultural 
scientist though perhaps not every farmer and 
every economist would agree to on the land 
somewhat on the Imes I have suggested — and then 
the ways and means of gettmg the plough into 
the grasslands that the survey conclusively proves 
ought to be npped up Workmg capital and the 
correct expenditure of that working capital is m 
the last resort the only solution for our derelict 
and quasi derelict acres 

I like the American idea of loans with a working 
plan of loans with advice I do not believe that 
the history of the years since about 185)4 shows 
that the spasmodic periods of agricultural pros 
penty that have on occasion mtervened have been 
responsible for a great deal of land improvement 
or for a proportionate improvement m the 
equipment necessary for productive farmmg 
Prosperity as such m agriculture as m mdustry 
18 to a large degree a function of equipment for 
without the necessary equipment it is impossible 
to farm economically just as it is impossible to 
manufacture economically 

Agam it IS unreasonable to expect that a man 
devoid of working capital and probably the son 
of a man similarly devoid should have all the 
knowledge of how best to farm and particularly 
of how best to improve land (m which art he will 
necessarily have hod no sort of experience) in 
8}rrapathy with adequate workmg capital suddenly 
provided for the purpose Advice and some 
measure of control must necessarily go with credit 
facilities and m so far as breakmg up grassland 
18 concerned I like still better the American idea 
of group loons and of a master borrower The 
master borrower m this case would be set up as 
a contractor with tractor and necessary equipment 
to break up the grasslands for it is important to 
remember that ploughing up of this sort is essen 
tiolly tractor work that it mterferes with the 
normal routme of an ill equipped form while 
tractors are to all mtents and purposes non 
existent m many of the dutnots where wholesale 
ploughmg up IS most necessary My own ex 
penenoee are mteresting m this connexion We 
tested the desire for contractmg last year and had 
three times as many apphcations os we could fit 
mto the acreage we could do while now and 
because of the demand our work has created 
locally a lorry contractor m the neighbouring 
village has acquired a tractor and is fully engaged 
on contract ploughing 

I like also the American idea of bemg boldly 
eclectic and scheduling particular districts as bemg 
eligible for their rehabihtation loans There are 
mnumeraUe dirtnote that should be similarly 


scheduled and similarly helped m Great Bntam, 
but always through financial help cum techmcal 
advice termmatmg m an agreed working plan 
and here agam my own expenence comes to sup 
port my contention for m those cases where we 
contricted wo only did so when the farmer agreed 
to follow all our advice as to subsequent operations 
manures and seeds to the letter and m all oases 
the farmer has done so and demonstrably to his 
own advantage 

The breakmg up of derehet grassland is to be 
helped forward not only by loans but by a re 
orientation of such workmg capital as the farmmg 
community possesses and also I think by a 
reonentation of the monetary and other arrange 
ments existing between landlord and tenant 

Ley farmmg m my view affords great scope for 
such re orientation for it would make possible and 
on a general scale a variety of methods of share 
farmmg For example one might conceive of a 
meohanued wheat grower operatmg over a large 
number of neighbouring ley farms on a share basis 
another man on a share basis might be runnmg 
the poultry the proprietors themselves bemg 
primarily mterested m the adequacy of the rotation 
and farmmg operations and possibly m one major 
product — milk shall we say i By this means 
farmers should achieve a better return on such 
workmg capital as is available and also the nation 
should achieve a more balanced specialization 
between farmmg qwi farmmg and commodity pro 
duction an 1 disposal Landlords themselves could 
often think out with advantage methods of sharing 
in with their tenants and ley farming opens many 
avenues of approach to such sharmg m but 
m any event it behoves the landlords of many 
distncts to bo alive to changmg times and to be 
ready for the day — not I thmk far distant — when 
better tenants will bo found for farms which are 
gomg concerns on the ley firming basis than for 
those which are nondesenpt or permanent grass 
It may thus prove to bo a wise pohey to adjust 
leases and even financially to assist purposeful 
tenants towards that system of farmmg which will 
accord best with the trend of national and mter 
national events 

Let me insist m concl ision that the affairs of 
agriculture slowlv movmg as they necessarily must 
be are ill adapted to respond to the dictates of 
any immediate expediency for expediency is ever 
shiftmg and at the beet is the mere shadow of 
what 18 right and true To be ever prepared 
for change m a world that is ever changmg 
can be the only possible basis for a sound agn 
cultural policy for Great Bntam smoe wo are so 
peculiarly liable to be crucially affected by happen 
mgs beyond our own control beyond our own 
jimsdiction and beyond our own borders 
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The Orient and Europe* 

By Prof V Gordon Childe 


PJ'ORTIIIED by the ooncluaion that diffusion 
from Asia to Central Europe IS hkely let us turn 
to axiom 4 — the prehistoric chronology of Central 
Europe There the cultural sequence is reasonably 
clear at least north of the Bakony and the Little 
Carpathians The divisions which I tentatively 
suggested ten years ago have on the whole been 
fully justified by recent research But to what 
Onental cultures shall these several phases be 
compared ? Encouraged by the newly revealed 
proofs of intercourse lot us apply Monteliuss 
fourth axiom to dating the Danubian sequence 

The earliest bronze objects found m Central 
Europe (m graves and hoards of the Aimjetitz 
culture) molude a whole constellation of specialized 
and arbitrary forms of ornament that are now 
known also m historically dated horizons Ingot 
torques have been found in Early Dynastic levels 
at Tel Agrab and recur m North Syria and m the 
Copper Age graves of Ahlatlibel m Turkey 
Eamngs and lock nngs with flattened ends are 
common m Early Dynastic Sumerian graves and 
mthe treasures of Troy II racquet pms are fox nd 
in the Royal Tombs of Ur the knot headed pm 
goes back to Gerrean times in Egypt and ap 
pears at Troy II its prmciple was applied to 
Sumwian toilet sets in Early Dynastic times By 
then tm bronze was already known to the Sumenans 
as to the Lesbians m the time of Thermi I In a word 
all the type fossils of the Early Bronze Age m 
Central Europe and the technical discovery that 
defines the period can be traced back to somewhere 
about 3000 B c m the Orient On the strictest 
apphcation of Montelius s axiom the beginmngs of 
the Continental Bronze Age should be nearer 2800 
B c than 1800 

So far as Central Europe is concerned that 
chronology would mvolve no glanng contradiction 
Onental parallels can be found to the types that 
define earher penods while Mediterranean shells 
imported even to the Rhme Valley prove mter 
course with the south east nght back to Danubian 
I Stone battle axes such as characterize penod III 
are found already at Thermi I The Early Dynastic 
levels of Tel Agrab have yielded rather degenerate 
specimens better battle axes come from the 
al Ubaid settlement at Arj[>aohiya and from Qawra 
Vm-lX that 18 equivalent to Uruk m Sumer 
Hence Danubian III could be equated with the 
Uruk penod 


Clay stamps generally called pxrUadercu appear 
m Danubian II (and m Koros sites that may be 
older) In form they closely resemble Asiatic stamp 
seals of stone and like the latter often bear a 
filled cross design Then distnbution justifies their 
mtorpretation as copies of Asiatic stone seals But 
m Asia prototypes can be found so early as Tel 
Halaf times and m the Chalcohthic layers of Ah^ar 
and there are jaedestallod bowls remarkably like 
those characteristic of Danubian II The upper 
limits for that period could accordingly be pushed 
back to Ah^r Chalcohthic or even Tel Halaf 
That 18 not the end of our compansons As 
Spondylus shells were being Imported from the 
Mediterranean even m Danubian I times sp some 
Danubian I vases are decorated with patterns m 
which Neustupny rightly sees a representation of 
a double axe For the models he looked to Mmoan 
Crete But double axes were used m Assyria as 
amulets even m Tel Halaf times So the tenntmia 
post quem provided by that motive can be relegated 
to a remote Tel Halaf penod 

Testmg this long chronology m the other direc 
tion it can still be made to work Aberg and 
Remotke have mdeed insisted on Middle Helladic 
and Shaft Grave parallels to Aunjetitz bronzes of 
period IV But on the whole Middle ^gean 
armament — rapiers ogival daggers socketed spear 
heads — is typologically parallel rather to that 
proper to the Middle Bronze Age or penod V m 
Central Europe A halberd from Shaft Grave IV 
18 admittedly an Early Bronze Age type but 
Forssander has plausibly compared its contours 
with those of a Middle Bronze Age sword from 
HajduSamsdn The pottery from Middle Bronze Age 
graves at Vattina and from south eastern Hungary 
mcludes many tankards and goblets with cnnkled 
runs and grooved bandies that might be copies of 
well known Middle Mmoan silver vessels In a 
word a limiting date about 1700 b o for the 
Middle Bronze Age is defensible 
With the fall of the Mycenaean culture we 
have admittedly reached the Late Bronze Age or 
penod VI of Central Europe The barbarian 
invaders who sacked late Mycenaean Vardaroftsa 
in the twelfth or eleventh century brought ceramic 
traditions proper to the Late Bronze Age umfields 
like Knoviz and Hdtting and this date is for 
once a termmus ante qnem for the Continental 
penod An even higher limit might be deduced 
from the flbulss and flange tanged swords that 


*Contfnued from p 5S9 
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appear m Greece during the thirteenth century 
Accordingly the following scheme of Eiu'opean 
chronology might bo defended 

Danubian VI 

(umheld cultures fibulae and slash 

mg swords) 1200 b c 

Danubian V 

(Vattma ware rapiers ogival dag 
gers socketed spear heads) 1700 B c 

Danubian IV 

(Bronze mgot torques knot headed 
pins look rmgs) 3000 b c 

If geologists and botanists can show good 
grounds for demanding an enlargement and pro 
longation backward of the neohthio age arohseo 
logical chronology can be adjusted to meet theirs 
without violating Montelius s axioms Danubian I 
admittedly the earliest neolithic culture m con 
tmental Europe would still be limited by Tel 
Halaf If the former have to be dated to the sixth 
miUenmum the latter can just as reasonably be 
assigned a like antiquity 

For the moment let us adopt the maximal dates 
as a framework for comparing Asiatic and European 
cultures How would Montelius s general view of 
the relations between Europe and the Orient be 
affected by adopting the long chronology outhned 
here ? What happens to his fifth axiom if the 
Central European Bronze Age began about 2800 

B 0 « 

By that date we should have the followmg picture 
of the tract we have been surveying We should see 
m Egypt and Lower Mesopotamia populous cities 
covering like Erech perhaps two square miles of 
area governed by a well established organization 
emancipated from immediate dependence on 
environmental conditions by extensive pubhe 
works a noh techiuoal eqmpment and regular 
far flung commerce and all fully literate Then m 
Assyria and Syria oome smaller cities only slightly 
less nchly equipped and still at least semi hterate 
Farther afield m Anatolia and penmsular Greece 
are fortified townships whose walls protect a variety 
of specialized craftsmen so well served by regular 
commerce that metal at least could bo freely used 
for tools therr citizens may already need and use 
seals but seem to bo ilhterate Next m the 
Balkans and on the Hungarian plam we find rustic 
townships occupied prmcipally by farmers Their 
rural economy is advano^ enough to support a 
truly sedentary population but virtually the sole 
outlet m industry for the surplus is offered by 
metallnrgioal employments and trade is so un 
perfectly organized that metal has to be reserved 
mainly for armaments The same picture would 


apply to Bohemia and southern Germany with the 
important reservation that agriculture seems not 
to have advanced so far as to allow the population 
to be really stable Denmark and southern Sweden 
are still frankly m the Stone Age Still farther 
north food gathermg is the sole economy 

Look back as many thousand years as may be 
necessary to reach Danubian I times which have 
been for this purpose equated with the Tel Halaf 
period m the Fertile Crescent In the Orient we 
see already little townships permanently occupied 
by experienced farmers comprising already expert 
craftsmen and supplied by trade at least with 
obsi ban In Crete and Thessaly too perhaps more 
self sufficient firmers are still applying sufficient 
science to their fields to be able to live permanently 
on the same site But beyon 1 the Balkans nomad 
ism reigns Danubian I peasants are spreading 
over the loss shiftmg their little hamlets of twenty 
or so households to new virgin fields every few years 
and beyond the frontiers of the loss are only food 
gatherers fishing and fowlmg along streams m the 
forest or colleotmg shell fish on the coasts 

Yet earber still beneath lei Halaf Milages we 
have glimpses of settled cultivators who judging 
by the few items of equipment so far recovered 
were at least as far advanced as the Danubians 
Even on this extreme chronology Montelius s 
fifth axiom is justified Oriental cultures are richer 
than the contemporary European Moreover the 
first picture discloses a very significant cultural 
zonmg As we pass north westward from the Onent 
we descend through regular gradations from the 
many sided richness of urban civilization to the 
stark poverty and immediate depen lenoe on 
external Nature of food gathermg hordes Such a 
grading is exactly what would be deduced from 
Montelius 8 third axiom Its discovery m the 
archioologioal record is the best demonstration of 
diffusion thit I can iraagme I take it as con 
firming the diffusion of bronze workmg with all its 
economic implications 

But on the extreme chronology this demonstra 
tion could not be appbed to food production to 
the more important discovery complex that made 
possible what I term the neobthio revolution 
Montebus s thesis has come unscathed through 
the severest test Even on a chronology based on 
geological rather than archseologioal premises and 
designed to meet the demands of an extraneous 
disoiplme his axioms 4 and 6 prove workable If 
geologiata demand dates of the order just outlined 
arohffiologiBts can meet them without sacnfloing 
any essential principles but preserving intact 
their own proper methods and all the histonoally 
vital deductions therefrom But these high dates 
for Ctntral European prehistory have been 
advanced provisionally simply and solely to teat 
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the applicability of Montelius s method and not 
as proved or even probable To justify them 
archaeologicedly we have had to saonfioe many 
tempting comparisons and to explam away 
observed facts that must be admitted as relevant 
Remember that down to 1200 b c no date m 
European prehistory could be justified archaeo 
logically by an actual object of Oriental manu 
facture found m Central Europe still less by an 
admittedly Emopean product m a hiatonoally 
dated context We have had to rely exclusively 
on copies of Oriental models made m Central 
Europe Remember further that all the types on 
which we have rehed enjoyed a long popularity 
m the Orient seals that could serve as models for 
Danubian II pintaderas were current m Crete 
and Asia Minor throughout the third millennium 
and later Battle axes for comparison to those of 
Danubian III were branlished equally long m 
central Anatolia and first appear m penmsular 
Greece m Middle Helladio tunes The type fossils 
of Period TV only came mto fashion m the East 
in the third millennium and fashions lid not change 
abruptly Knot headed pins were still bemg worn 
m the third (Hittite) settlement at Kusura dunng 
the second millemuum Ingot torques racquet 
pins lock rmgs and earrings with flattened ends 
are common m Caucasian graves well after 1500 
B c The archaeological synchronisms so far 
considered are really just upper limits 
Accordingly until geologists present their de 
mands with more unanimity and confidence it is 
permissible to recall other comparisons between 
Central European and south eastern phenomena 
that entad substantially lower dates for our pre 
histone penods Characteristic of Danubian II are 
cubical blocks of clay with one or rarely two cups 
hollowed out in them and perforated at the 
comers These have been convincingly explamed 
clay copies of Early Mmoan block vases of stone 
Thus mterpreted they would bring the limits of 
Danubian II down mto the third millennium under 
axiom 4 

Found allegedly m an Aunjetitz grave of penod 
IV at Nienhagen m Central Germany was a clay 
cup its cunous handle is stnkmgly like those of 
the metal Vapheio cups of Late Mmoan I most 
popular between 1600 and 1600 bo Parallels 
between Aunjetitz weapons and those of the 
Mycenaean shaft graves of roughly similar age 
have already been mentioned — and explamed 
away Stdl the amber beads firom these and later 
Mycenaean graves should re enforce the arguments 
for a parallelism between Central European 
Aunjetitz and Late Helladio Greece The amber 
trade was a mainspring of the Aunjetitz commercial 
system Did it mvolve nothing more than barter 
between barbarians m Denmark Bohemia and 


Upper Italy ^ The bnllumoe of the Early Bronze 
Age m Bohemia would become much more mtelli 
gible if that region were already connected by the 
amber trade with civilized Greece The probabihty 
of such a connexion is enhanced by Piggott s 
reoogmtion among the amber beads from Kako 
vatos (Nestor s Pylos) of massive forms and space 
plates m the Danish style such as often occur m 
graves contemporary with Aunjetitz All these 
pomters converge upon a date for the beginning of 
the Central European Bronze Age a full thousand 
years later than the upper hmits deduced from 
the metal ornaments 

Such considerations are however frankly specu 
lative and can if needful be dismissed It is less 
easy to explam away certam actual ^gean or 
Egyptian imports found m an apparently Early 
Bronze Age context m Central Europe Segmented 
faience beads occ ir m four graves near Szeged 
associated with pottery of the Perjamos type and 
m two Moravian graves with Aunjetitz pottery 
Though the blue glaze is generally less well pre 
served these beads Dr Stone assures me agree 
perfectly m form and teohmque with those from 
Wiltshire and from Grave 1808 a at Abydos dated 
about 1400 B 0 Now admittedly the comcidence 
of Perjamos and Aunjetitz may not be altogether 
exact and Aunjetitz and Perjamos ceramic forms 
and even knot headed pms and ingot torques 
outlast the bounds of the Early Bronze Age or 
Danubian IV as defined by hoaids But even if 
the relevant graves be transferred to the beginn ng 
of the Middle Bronze Age (Remecke B) it is diffi 
cult to admit that Perjamos jugs and Aunjetitz 
mugs persisted virtually unchanged for 1400 years 
or to spread over so long a period even the 180 
graves of the Szbrqg cemetery from which some of 
our beads come 

Perhaps then it may be legitimate to consider a 
short chronology such as I have previously advanced 
on several occasions as a still plausible alternative 
to the long one outlined here Until incontrovert 
ible evidenoe from the geological or botamoal side 
make it obsolete it is still permissible to consider 
m conclusion how the low dating endorsed by the 
firesh data just adduced affects the general credi 
bihty of Montohus s hypotheses 

In our previous pictures of the Tigris Rhme 
tract we shall have to transpose mdividual items 
to fit a Central European chronology based on 
synobronisms through Greece with Egypt and 
altogether independent of Asia We then get two 
scenes both disclosing the cultural contmmty and 
gradation recognizable only m the first picture on 
a long chronology At the b^pnning of the Central 
European Bronze Age towards the middle of the 
third millennnim b 0 the picture would be much 
Uie same as that already sketched 
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Fifteen hundred years or so earher the gradations 
would be Bumlar, but the zones would have con 
tracted We should see 

( 1 ) In Egypt and Mesopotamia true cities the walls 
of which may already enclose nearly two square 
miles reheved from immediate dependence on 
environmental accidents by public works and 
orgamzed commerce, comprising a variety of 
artisans and officials mcludmg scribes 

(2) Smaller cities m Syria less richly equipped 
and only partially hterate 

(3) Copper Age townships in Anatolia and pen 
insular Greece with a walled area of two to four 
acres and a population comprismg specialized 
smiths and some other craftsmen adequately pro 
vided by trade with metal and other raw materials 

(4) In Thessaly, Macedoma and the Morava 
Maros region beyond the Balkans neolithic villages 
are permanently occupied by experienced farmers 
who are content to do without metal 


(6) North of the Maros Koros herdsmen and 
Bukkian troglodytes are grazing and tilling patches 
of loss and then moving on , still farther north 
Danubian I hoe cultivators are shifting their 
hamlets of twenty odd huts every few years to 
fresh fields until they reach the confines of the loss 
(b) Beyond these on the North European plam 
are only scattered bands of food gatherers huntmg 
fowling and fishing and collecting nuts or shell fish. 

In each picture we see withm a contmuous area 
of interlocking cultures gradations such as would 
bo deduced from the diffiisionist postulate But a 
comparison of the second picture with the first 
reveals just that expansion of the zones affected 
by the neolithic revolution that would be antici 
pated were its effects being mdeed diffused The 
acceptance of axiom 4 the rigorous application of 
his chronological method alone would virtually 
allow the graphic demonstration of Montelius s 
remammg assumptions 


Obituary Notices 


Prof Samuel Alexander, O M , F B A 
XTITITH the death of Prof Seunuel Alexander in 
V V his eightieth year we have lost one of the few 
creative thinkers of our day At the end of the 
nmeteenth century many beliovotl that all philo 
sophioal systems had been thought of so that there 
could be no new’ ones and that, as hitherto no 
British philosopher had ever produced a system, none 
over Would Alexander s work refuted both these 
beliefs 

It has been oustomary to call his philosophy 
realist as opposed to idealist, but it is not so ea8i]> 
classified It is true that he revolted against the 
Hegelian tradition he was tramod m, but even more 
he revolted against that Wider tradition, not neces 
sarily idealist, that makes the theory of knowledge 
the central and almost the only topic of philosophical 
discussion For those of the tradition, the sole startmg 
pomt of philosophy is the mdividual conscious mind, 
and knowing is its imiquo relation witli the world, 
if there is one For Alexander the starting pomt is 
the world as known , knowing is not a unique relation 
but IS oommon to all related bemgs that prehend 
each other, to use Whitehead’s term As a conscious 
being I ‘enjoy’ my activities as knower, but this 
‘enjoyment’ is stnotty irrelevant to any discussion 
of what IS known 'The iron ‘knows the magnet 
but does not ‘enjoy’ it, for it lacks the privilege of 
oonsoiousnees The spider ‘knows’ the fly and 
inoidentaUy may or may not ‘enjoy’ it, and so 
mulotis vwtemdu does the fly The starting pomt 
then 18 the World as known, and Alexander finds its 
universal substratum or matrix to be space time, 
i^ch inotudee mmds and bodies and everything 


Bergson helped Alexander to realizi that time cannot 
bo left out as a regrettable imperfi ction and the 
mathematical physioists that space and time sopar 
atelv are not primary 1 ime is related to space much 
os mmd is to body The mam task of philosophy is 
to point out and classify the recognizable features of 
space time, that is to say the categories The world 
as we now soe it is the result of a process of develop 
raent such that there is a hierarchy ff natures Of 
those the higher con understand tlie lower but not 
the lower the higher Minds are the highest natures 
we are acquainted with Ihere is potentially a higher 
8t€^ m the hierarchy towards whieh the umverse 
may be said to be stnvmg this is deity It is deity 
that IS the end of moral progress and the object of 
religious worship 

Alexander himself said that his philosophy was 
Spmozas “with Tune put m There are, m fact, 
many resemblances between these two Jewish 
philosophers and their philosophies For both of 
them philosophy must begin with the results of the 
natural soiencos, but must go boyond them to make 
their crown and completion Unless m this process 
philosophy becomes theology and moral theory, it is 
nothing Alexander realized, as did Kant, the Either 
pomt that a philosophy with a naturabstio basis must 
come to terms with man s sense of beauty and 
artistic oetivities In his later years he was occupied 
mamly with these pn blems 

The external events of Alexanders life can be 
briefly told He was bom m Sydney, New South 
Wales, m 1869 , like Kant, the son of a saddler 
He wwit to Weeley College, Melbourne, then to the 
University of Melbourne, emd jn 1878 won a Balliol 
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Scholarship. At Oxford he performed the unusual 
feat of a first class in both Classical and Mathematical 
Moderations before taking a first m Greats m 1881 
In the following year he was elected fellow of Lincoln 
College, where lie remained until his apfiointment to 
the chair of philosophy in Manchester in 1893 He 
held this chair until his retirement in 1924, and he 
stayed faithful to Manchester to the end of his life 
As presenter for honorary degrees until 1930 and as 
honorary professor he kept m close touch with the 
University. He lectured frequently in Manchester 
and elsewhere as long os his strength allowed Tlie 
University of Manchester possesses a fine bronze bust 
by Epstein which has preserved the severe beauty 
of his boarded hear!, but leaves the beholder to guess 
the kindliness and humour that were also visible 
in life 

Alexander's philosophical writings are none of 
thorn ‘popular’ and are not to be read without 
intellectual effort ; but given that effort they are 
found to bo clear and straightforward and free of 
iitmecessary technicalities. His first book, “Moral 
Order and Progress” (1889), which was awarded the 
Green Moral Philosophy Prize, was written before he 
developed lus characteristic views The long interval 
between this and the appearance of his chief work, 
“Space, Time, and Deity” (1920), filleii with only 
one small book on “I.rf)cke” (1908), represents the 
incubation period of his philosophy The first ex- 
positions of his views, m short {lapers from 1907 
onwards, appeared at the tune to bo oxct^ssively 
paradoxical and made little impression Iho invita- 
tion to Glasgow as Gifford I.s-cturer m 1918-18 was 
therefore well tuned to induce him to develop lus 
whole system in one comprehonaivo work Later 
books are- “Spinoza and Time” (1921), “Art and 
the Material” (1925), “Beauty and Other Forms of 
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Value” (1933) His numerous papers m the Proceed- 
tnge of the ArutoUhan Society, Mind, and other 
journals have not been published m book form 
In spite of his deafness, Alexander was the most 
sociable of men He never forgot old friends and 
continually made new ones People of all kmds and 
all ages were equally drawn to him Ho was a witty 
speaker on social occasions, and his technique m 
presenting honorary gradiiands will long be remem- 
bered : a dexterous mixture of infonnation and 
compliment spiced with gentle malice. The various 
honours bestowed on him of late years gave him 
unaffected pleasure they merely confirmed hm 
modest belief that people wore kinder to him than 
he deserved. Though all his life a poor man who 
spent more on others than himself, during the last 
few years he gave to the funds for Jewish refugees 
as though his wealth was unlimited 

At the end, Alexander was reaily and oven glad to 
die, tired perhaps of a world whore the msane persecu- 
tion of his people has begun again, and whore the 
reason and humanity m which he had put his faith 
seem to be fighting a losmg battle ADR 


We regrot to announce the following doatlis : 

Sir Philip Dawson, a distinguished electrical 
engineer, who received the George Stephenson Gold 
Medal of the Institution of Civil Engmeers and also 
the Albert Medal of the Royal Society of Arts, on 
September 24, aged seventy-one years 
Lord Marks, known for his woi k m civil, mechanical, 
hydraulic and electrical installations, and founder of 
tho firm of Marks ond Clerk, patent agents, with 
which the late Sir Dugald Clerk was associated, on 
September 24, aged eighty years 


News and Views 


Development of Museums and Galleries 

The Standing Commission on Museums and 
Galleries, of which Sir Evan Charteris is chairman, 
has just issued its second report, covermg the five 
years 1934-38 (London • HAI Stationery Office, 
1938 M net) The Commission was appointed in 
1931 to advise generally on questions relevant to the 
moat effective development of tho national museums 
and gallencs of Great Britain The report surveys 
the very considerable building developments which 
have taken place in the period tmder review and 
directs attention especially to tho part played in this 
by private benefactors : Lord Duveen’s provision of 
sculpture galleries at the Tate Gallery, and one for 
the Elgin Marbles at tho British Museum ; also Sir 
James Caird's benefactions to the National Maritime 
Museum at Greenwich, and the gifts made by Sir 
AMo^der Grant to the National Librarj of Scotland, 
j^k^erred to. The Commission was mvited by 


tho Treasury to advise on the general proposals for 
future building schemes, which would cost some 
£1,000,000, and to mdicate an order of priority for 
them Its recommendations, which it is understood 
have been accepted, provide for the entomology 
block of tho Natural History Museum (second half), 
and the lecture hall for tho Royal Scottish Museum 
bemg begun m 1938 and completed in 1939 These 
are to be followed by the central section of the 
Science Museum in 1940, the northern wing of the 
Natural History Museum m 1941, and the Museum of 
Ethnography in 1942, these being completed m from 
two to four years. 

The Commission has also been asked to advise on 
the future development of the site at South Kensing- 
ton, which has of late been under consideration and 
was disoussed in a leading article m NaTtTES of 
S^itember 17. Final plans are not yet available and 
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they will need careful consideration and discussion . 
nevertheless, more adequate accommodation for 
the collections of the Science Museum seems at 
last to be in sight The formation of a collection of 
ship models at the National Maritime Museum has 
raised the question of what should be the appropriate 
spheres of this Museum and the Science Museum m 
representing naval architecture , the Commission has 
gone carefully into the matter and has proposed 
certam broad principles of development which it 
recommends for future guidance The abolition of 
fees for admission to museums and gaHeries, 
where these are still imposed, is strongly recom 
mended 

Man or Gannets 

A onictmAB letter, signed by Sir Montagu Sharp 
chairman of the Royal Society for the Protection of 
Birds, and Mr John M Crosthwaite, honorary 
secretary of the Scottish Society for the Protection 
of Wild Birds, has been received by Natukk and has 
been widely circulated m the daily newspapers It 
states that the inhabitants of Lewis capture and 
preserve for wmter food some two thousand nestling 
gannets, after a journey over some 40 miles of open 
sea to the unmhabited islet of Sula Sgeir sarcastic 
comment is mode on ‘ the apparent plight of the 
inhabitants . that of necessity they have to eat 
Oannets ’, and suggests that this wilful destruction 
of these birds for human food should be stopped 
The letter further states, inaccurately, that such 
slaughter is without precedent in Great Britain 
This 18 scarcely correct Historically, the use for 
human food of the nestlings of the birds which fre 
quent certain bird rooks m Scotland m great numbers 
18 an ancient practice which throughout centuries 
has made no appreciable difference to the bird 
populations In Edinburgh the nesthngs of gannets 
from the Bass Rook used to be sold m the streets, 
as a luxury and not as somethmg which suggested 
the plight of starvation or lack of ‘suffioient food 
of a more ordmary and palatable kmd as the 
signatories desonbe it At the tune when St Kilda 
was most prosperous, its people preserved and fed 
annually upon, not two thousand, but many thousands 
of fulmar petrols, and if the stoppage of that souroe 
of food supply has had any effect upon the fulmar 
population. It has been to threaten to make Hiat bird 
a nuisance on oertam parts of the coast of the mam 
land 

Thk oiroular states that m order to brmg about 
the protection of gannets of Sula Sgeir, the County 
Counoil was approached by the signatories or the 
societies they represent fuid ‘ urged” to take the 
beoessaiy action to make this island a bud sanctuary, 
so that the men of Ness oould be p^tiseouted if they 
took the birds The County Coimoil refused to take 
any steps m the matter on the grounds that the 
gannets constituted m money and food a great aid 
to the hvslibood of the people of Ness Presumably 
the County Oounoil, compost of local representatives, 
knows what it is taOdng about, and presumebly 
soms Tags greater than useless destouotlon causes 


these orofbers of Ness to cross forty miles of the 
open Atlantic and to spend an uncomfortable fortnight 
on an isolated island oolleoting these wmter food 
stores But a curious situation has been reached 
when sontunental regard would insist that the welfare 
of birds should be preferred to the welfare of human 
beings 

Influence of Science on Current Thought 

Thb fifth lecture of a senes on the influence of 
science and rosaaroh upon current thought, estab 
fished by the Carnegie Institution of Washington m 
honour of Mr Flihu Root, who was, imtil his death 
last year, a member of the board of trustees of the 
Institution and its chairman during the last twenty 
four years of his life will be delivered by Sir Richard 
Gregory m the Institution s new auditorium on 
December 8 The subject will be Cultural Contacts 
of Science , and the lecture will, therefore, be con 
eemed mainly with associations of science with 
religion, literature and other aspects of mtellectual 
development and social evolution, rather than with 
the services rendered to modem oommunities by 
utilitarian applications of scientifio knowledge As 
Mr Root was deeply interested m the relation 
between the advance of science end development of 
human values, it is appropriate that this should be 
the general theme of the senes of lectures bearing 
his nsmi The lectures are published m book form 
after their delivery The subject of the fourth 
lecture m the senes was The Concept of Uniformity 
Growth and Reactions , by Dr 1? H Soares, assistant 
director of Mount Wilson Observatory 

Roman Dorchester 

On September 20 the foundation stone of the new 
Shire Hall m Colliton Park, Dorchester, was laid by 
Lord Shaftesbury Ihis building is probably unique 
m Groat Bn tarn m that it is the first to be erected 
on the Site smoe Roman times, and also because there 
will stand near by permanently preserved, one of the 
residential buildings of the Roman town of Dum 
ovaria, brought to light by tho excavations of the 
Dorset Natural History and Arclweological Society, 
which were initiated under the direction of Lieut 
Colonel C D Drew when attention was directed to 
tho existence of Roman remains at this pomt by the 
preparations for building Further discoveries are 
still being made Colonel Drew records tho discovery 
of a fine tessellated pavement of geometrical design 
It htol been broken m apoiint tunes, and m the 
fracture was found a delioate Roman balance m 
bronze, which probably hod boon used for gold 
smith's work The beam was three mohes long only 
One of the pans was intact, tho other m fragments 
The pavement is to be removed to the adjacent 
Roman dwellmg, and the balance has been set up 
m the Dorchester Museum Further work in the 
examination of the neighbouring town wall m the 
North Walk reveals that on this side there was no 
stone wall, such as Was found recently below 
Colliton Walk Here an earthen rampart had the 
natural rainforoements of the river and marshy 
ground 
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Archxological Excavations at Colchester 
Systbmatic archseological excavation on the central 
part of the site of the ancient British city at Col- 
chester must, It 18 announced, cease permanently at 
the close of October, when this area of some twenty 
acres is to be developed for building It will be 
romemliertxl that the discovery of a British settle- 
ment here was made eight years ago in the course 
of preparations for the Colchoster by-pass rood ; and 
that smoe that date, with the co-operation of the 
local authorities, a Committee of Excavation, under 
the auspices of the Society of Antiquaries of London, 
has been engaged in the archtrological exploration 
of the Bite Not only has the defensiv e system been in- 
vestigated, but also a very largo number of antiquities, 
estimated at something m the neighbourhood of a 
million, and including fifty tons of pottery , has boon 
recovered This site has, m fact, proved one of the 
most prolific of ancient British sites yet examined 
The central area now under examination, it was 
hoped, would afford some evidence of the plsuio of 
residence of the British king, Cunobelmus , but so 
far nothing of this nature has come to light Among 
the more important objects recently reported m the 
present season’s work are an iron box four inches 
square and one and a half inches deep This contains 
a powder believed to bo a pigment us^ by the potter 
A Roman dagger, 16 m long, has also been found 
Although systematic investigation must cease as 
soon as budding operations begm, local members of 
the Committee will continue to oversee the work of 
foundation-digging in the interests of archseology 

Burials of Saxon Age in Kent 

Oils of the most important discoveries of burials 
of Saxon age in recent years is recorded from Risley, 
Horton Kirby, four miles south of Dartford, in Kent 
In the course of road-making on tho housing estate 
of the District Council, burials were brought to light 
m which were human bones, spear-heads, the umbo of 
a shield, pottery fragments, and an almost complete 
glass vessel Fortunately the finds were brought to 
tho notice of the Dartford Antiquarian Society, and 
their character as Saxon or Jutish recognized. 
Further excavation made it evident that this was 
the Site of an extensive cemetery, although another, 
excavated m 1867, existed only a mile away to tho 
north That the present site had been m use for 
burial piuposes even before Saxon times was mdicated 
by a Roman cinerary um and a circular cist burial. 
The prevalence of inhumation points to a Jutish 
ongm, the period of the burials being from the sixth 
to the nmth centuries of our era. The people must 
have been of exceptionally fine physique, as a 
number of the skeletons are those of men more than 
six feet in height. So for more than seventy graves 
have been exposed. The bunals as a rule are shallow, 
not more than two feet deep In one instance only 
have valuables been found — m the grave of a woman, 
m which were five gold brooches and four beads of 
amethystme quartz. The brooches, it is stated in a 
report on excavations m The Ttmee of September 
16, wweamiular, of filigree work, with precious stones 
idnt, SjPr represent a style of ornament peculiar to 


Kent, of which this is the westernmost example. 
One fine burial of a warrior with shield-umbo, sword 
and spear, is to be removed and reassembled com- 
plete, with tho bones, for exhibition. Tho excavations 
are being contmuod on a part of the site which is to 
be set aside as on open space A selection of the 
finds has been on view m the Dartford Borough 
Museum 

Meare Lake Village 

Thk three habitations (Nos xx, xxii and xxiv), 
which have been examined by Mr H 8t George 
Gray and Dr Arthur Bulleid in the course of the 
current season’s mvostigation of the eastern division 
of Meare I^ko Village, Somerset, by the character 
of the finds, more particularly those m hut No xxii, 
have emphasized both the importance of the weaving 
mdustry m the economy of the inhabitants, and their 
appreciation of personal ornament of a colourful type 
In hut xxii, m which five superimposed hearths of 
stone and clay have been uncovered, no fewer than 
twelve combs for beating down tho weft and woof 
threads have been found, with bobbins, loom weights 
and a dozen apmdle-whorls of stone, bone or baked 
clay. Among other finds wore half a dozen saddle 
querns, hammer-stones and whetstones, a polished 
flint axe converted mto a hammer, flint scrapers, 
bone awls and modelling tools, iron tools, bone gouges 
and handles and other objects of red and roe-deer 
antler, including a ‘gaming piece’, A scapula, or 
shoulder-blade of ox, is omamente*! with the dot-and- 
circle pattern By far the largest series of remams, 
however, it is stat^ m a report on the excavations m 
The Ttmee of September 1 6, may be classed as personal 
ornaments These mclude two toggles or dress- 
fasteners, one finely engraved with four rows of dot- 
and-circles, the other of a zoomorplno character, 
having ono end resembling the head of a fish. A 
remarkable large flat brooch is of bronze, of which 
the surface was probably inlaid with enamel The 
finest of the armlets of Kimmeridge shale is carved, 
while jet appears in the village for the first tune m 
the form of a bead. Another bead of amber has 
been found, and beads of glass are numerous, the 
colours being blue, dark red, yellow and black. Some 
of tho beads of clear glass ornamented with yellow 
spirals were found m a group The smallest beads 
(blue) are only two millimetres m diameter. Canine 
teeth of the dog had been pierced for suspension as a 
necklace. In hut xxii more pottery, mostly cooking 
wares, has been found than m any other dwelling. 

Twenty Years of Polbh Saence 

Whbn Poland regamed its independence m 1918, 
a new impetus was given to Polish science 
and culture, which had had to struggle against 
adverse conditions for so long. The present year 
marks the completion of twenty years of constructive 
achievement in many directions. Much that has 
been achieved in general science has been recorded 
m Nemka Poleha, a oomprehoiBive pubheation issued 
at least once annually by the Mionowsld Institute 
for th^ Encouragement of Science in Poland, which 
IS concerned with the history, oiganixation iuad 
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00 ordination of soientifio effort The recently publiehed 
volume for 1938 (No 23) includes in its 400 pages 
contributions by several leading Polish men of 
science Thus, Prof B Kieskowski discusses the 
question whether philosophy can be considered as a 
science, and gives cogent reasons for an affirmatne 
answer Prof W Semkowicz has two lengthy con 
tnbutions, the first bemg devoted to a comprehensive 
account of scientific cuid philologu al work at tracow, 
the seat of the Polish Academy of Sciences and of 
the Jagollonian Umversity, since the establishment 
of the republic The second article is a survey of 
the special needs of science to day Thero is an 
informative description, by Dr W Siemaszko, of 
recent advances m phytopathology both in Poland 
and elsewhere This branch of applied botany is of 
special significance to a country like Poland, which 
has a large agricultural industry as well as extensive 
forests Particular attention is given to the organiza 
tion emd co ordination of research, and reference is 
made to the facilities for planned researches m Poland, 
Czechoslovakia, Britain and America Of immediate 
interest, too, is a contribution by Dr J Giolabek on 
Polish cultural facilities m Czechoslovakia and the 
collaboration between men of science in these two 
Slav countries A section devoteii to reviews makes 
reference not only to books, but also mcludos 
r^um^a of articles that have appeared in scientific 
periodicals This volume of Nauka Polska con- 
cludes with a bibUographv of works dealing with 
the ‘science of science* for the years 1935 and 
1936 

National Museum of Canada 
Thb annual report for 1936-37 of the National 
Museum of Canada marks good progress, particularly 
m the resumption of field investigations During the 
summer of 1936, field parties were engaged m bio- 
logical work on the Pacific coast, ornithological 
investigations in Manitoba, a special biological survey 
of Tholon Game Sanctuary, botanical surveys m 
Ontario and the Arctic, arolueological excavations in 
Ontario and the Arctic, anthropological studies of 
French-Canadian art and handicrafts, and the effect 
of the contact of the white man upon Indian culture 
As a result, much matenal has been added to the 
collections and scientific information of value has 
been obtamed To the naturalist, one of the most 
interestmg mvestigations is that mentioned m Dr 
B M Anderson’s report on the work of the Biological 
Division A survey is being made of the region about 
Horseshoe Lake, which was burned over about a 
hundred years ago and now shows the conditions 
that follow natural reforestation m Bntish Columbia 
Now these blocks of second growth timber are acting 
as reservoirs of wild life, islands of refuge in the 
midst of a coimtry which had been burned so that 
all small wild life was destroyed For long stretchse 
the burnt area showed no trace of a mammal, 
and the destruction of mosey ground, cover and 
rotten logs removed such as weasels, shrews, snakes, 
frogs and slugs. F)rom the protection of the natural 
refuges the fauna is beginning to reoolonise the 
burnt-out regions^ 


A Century of Soaology 

In the B B Kale Memorial Lecture 1938 to the 
Gokhale Institute of Politics and Economics, Prof 
C b Cthurye reviewed the social process in the light 
of a century of sociology Social process, he considers, 
has two aspects the nature of cultural development 
as reflected m the trend of thought about man as a 
living entity, and the process by which the mdividual 
IS assimilated into the oiiltural flow of the times 
Although Protagoras gave effective ourrenoy to one 
of the fundamental requisites of science — to take 
experience as the only category strictly knowablo 
for the human intellect — -the ethical outlook after 
wards overshadowed or eliminated the scientific 
spirit, and Prof Ghurye considers that it was not 
until Montesquieu that human i xjierionoe was again 
viewed with the eye of a man of science In his argu 
ment, the force of human motives hrst received real 
recognition Stressing the significance of the English 
contribution to the advancement of knowledge on 
the Comtian plane, he pointed out that the social 
life of man is becoming the centre of attraction and 
motivation the principle of explanation The psycho- 
logy of motivation found its scientific liberator in 
Shand.who sought the explanation of human motiva 
tion m the social behaviour of man and not in his 
biological activity 

ScfENTirroAiXY, the proper planning of a good life 
must rest on the understanding of life and the 
psychological study of the individual and society 
should precede the study of man as a political and a 
moral being In conclusion, Prof Ghurye, discussing 
the institution of marriage, urged that in view of 
the importance of the first few years of the individual s 
life m the social process, if accommodation of the 
individual mto Ins social mould was to be smooth 
and harmonious, the environment m those years 
must be provided by a small group, the individual 
constituents of which are highly sympathetii Such 
a group 18 only ideally provided in the family unit 
Prof Ghurye made an earnest plea for the institution 
of a chair of sociology in the Gokhale Institute 

Photographic Reproduction of Documents 

An exhibition is being hold at the Science Museum, 
South Kensington, of many types of apparatus for 
the photographic reprodiu tion of documents, suited 
to both occasional and extensive use, and adapted 
to varied requirements It comprises several original 
types of cameras and projectors, suitable for amateur 
and professional use Some of the apparatus is 
arranged to utilize standard commercial general 
utility mmiature cameras Other cameras shown are 
designed specifically for the purpose of book repro- 
duction — in whole or m part — in reference libranes, 
together with the corresponding projecting apparatus 
for magnifying the film images to enable natural size 
or enlarged images to be viewed or prints to be made 
Finally, there are exhibits illustrating the use of 
photographic apparatus specially designed to provide 
at cheap rates both single and multiple copies of 
documents without reduction of their natural sizes 
The exhibition, which has been arranged m oop- 
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junction with the rooent meeting of the International 
Federation of Documentation will remain ojien to 
the public until October 31 

History of Luchon 

In his inaugural dissertation on Luchon {Thise de 
Pans, 1038, No 407), Dr P J M J Mol in6ry gives 
an interesting historical account of this celebrated 
health resort situated in the heart of the central 
Pyrenees He describes three distmct stages in its 
development namely, the Gallo Roman epoch, the 
eighteenth and mneteeiith centuries and modem 
times In antiquity, Luchon enjoyed a high roputa 
tion owmg to the Aqu» Onesiee, which were recom 
mended by Onbasius and Antyllus among others for 
nervous and gastric disorders, akm diseases and 
rheumatism Then followed a period of more than 
a thousand years when Luchon fell mto entire 
oblivion In the eighteenth and nmeteenth centuries 
It recovered somethmg of its former splendour 
Fresh bathing establishments were built over the 
Roman rums and new springs were discovered 
During this period, Luchon was specially rooom 
mended for the treatment of skm diseases, rheumatism, 
menstrual disorders scrofula and syphilis In the 
twentieth century it became not only one of the 
moat important of the Pyrenees sulphur stations but 
also one of the most radioactive centres in Europe 
The diseases treated at Luchon at the present time 
are mainly disorders of the respiratory tract, deaf 
nose of nasal origin, rheumatism, skin diseases and 
secondary and tertiary syphilis 

Annual Report of the Ministry of Health 

Thb prmoipal vital statistics and the health 
services for England and Wales m 1037 are surveyed 
m the recently issued nineteenth annual report of 
the Ministry of Health 1037-38 (London HM 
Stationery Office 6s net) The estimated mid year 
population was 41,031,000, the live births were 14 0 
and the deaths 0 3, per 1,000 population Maternal 
mortality m 1037 was at the record low level of 
3 11 per 1,000 births, and great efforts are bemg made 
to reduce still further this distressing cause of death 
The infant mortality rate was 88 per 1,000 live 
births, the lowest on record with one exception (1036) 
The death rate from all forms of tuberculosis was 
667 per million population and the various measures 
and schemes for the reduction of tuberculosis mor 
tality are outlined Only four oases of smallpox were 
notified during the year, but 66,806 cases of pneu 
monia were notified, compiared with 46,167 oases the 
previous year The increase appears to be attributable 
in part to an outbreak of mfiuenca m the earlier 
part of the year The notified oases of diphtheria 
were also more numerous than in 1036, but scarlet 
fever incidence was lower Cancer deaths numbered 
66,066, remaming much the same as m the previous 
two or three years Much is said on housing and 
slum clearance, and 337,616 houses of a rateable 
value not exceeding £78 were completed during the 
year The Ministry of Health Vote for 1037-SS 
counted to the net sum of just over twenty-two 
milbon pounds 


Liverpool Naturalists* Field Club 
Tk® seventy seventh Annual Procudmgs of the 
Lwerpod Naturalists’ Field Club for the year 1087, 
recently issued, oontam a comprehensive summary 
of the year s fauna and flora m the Merseyside and 
Deeside areas, m addition to Mrs R laverock’s 
presidential address on Defences and Adaptations 
in Plants’ , and r^sum^s of the general field meetings 
of the year at local places of mterest The botaiuoal 
records, compiled by Mr J D Massey, include a 
number of now district records Insect records are 
summarized by Mrs Makinson, the entomological 
referee A comprehensive month month summary 
of the bird records by Mr Eno Hardy, the omitho 
logical referee, moludes the ooourronce of greenshanks, 
niffs, peregrmes, curlew sandpipers, green sandpipers 
the sabme s gull and little gull m the area, the morease 
of nesting tufted ducks, teal, redshanks, and lesser 
black backed gulls the results of surveys of magpie 
coot and red backed shrike distribution earned out 
for the British Irust for Ornithology, and the nest 
counts at the rookeries and heronries m the district 
The Society is increasing the number of pnzes offered 
for natural history work during the year to nine 

Research at long’s College, Newcastle-upon-Tyne 
Foixowino on the reconstitution of the Umversity 
of Durham, mvolvmg, as it did, the amalgamation 
m Kmgs Ckillege of the former Armstrong College 
and the College of Medicine, the Standing Committee 
for Research established m 1023 in Armstrong College 
with on endowment of £12,000 has been reconstructed 
so as to mclude representatives from the Medical 
School The Standing Committee s report for 1036 
37, which gives particulars of twenty four grants, 
amounting in the aggregate to £000, made durmg 
that session, announces the provision of a senior 
research fellowship tenable during 1938-30, to enable 
a member of the staff of Kmg s College to undertake 
research upon a specific problem necessitating com 
plete absence from teaching duties The report 
shows no signs of diminution of research activities 
m any department of the College Conspicuous 
among them have been the Siwa Oasis Exp^tion, 
m respect of which Mr J Omer Cooper received a 
grant from the Committee, Mr R F Peel’s mvostiga 
tions of sand formations and the movement of dunes 
in the Libyan desert, and botanical and zoological 
researches in the Hebrides 

Scientific Work m Moravia 
Bbno (Brunn), the capital of Moravia and the 
home of Mendel, has good faoilities for soientifio 
research Besides the Masaryk University, founded m 
1919, there are the Czech and German colleges of 
technology and also medical, veterinary and agri- 
cultural schools All these are staffed with specialists 
engaged m directing reseM<oh as well as m teaching 
The results of their mvestigations are mostly pub- 
lished m the Sjnsy vyddvani P^irodovUeekou Fakultou 
Masarykovy UnwertUy (Publications of the Faoully 
of Boienoes of the Hasaryk Umversity), edited ly 
Prof A Simak, or in the penodieal BtHttmt of the 
vwKms colleges and m the Froossdmcrs of th6 Moravun 
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SoMOtifio Society In this way all branches of the 
natural soienoes m Moravia are represented in publi 
cations which reflect the high standard of work 
performed by contemporary Moravian men of science, 
including discoveries m archieology, geology, ecology 
and biology m addition to meritorious physico 
chemical researches 

Mercury Poisomng 

A BEVIKW of present knowledge as to the liability 
of users of mercury to contract mercury poisoning by 
continued exposure to mercury vapour or to solutions 
of mercury oompiounds of small concentration has 
recently been issued {Rev Sci Inst Aug ) Although 
there are great differences m the sensitivity to poison 
mg amongst mdividuals, it seems certam that pro 
longed exposure to an atmosphere contammg one 
quarter of a milligram of mercury vapour per cubic 
metre of air is dangerous As the saturation vapour 
pressure of mercury at 18° C is such that there is 
more than 10 mgm of mercury m a cubic metre it is 
evident that exposure of considerable surfimes of 
mercury to air at ordinary temperatures shotild be 
avoided Good ventilation is the best precaution 
where exposed surfaces are unavoidable, and this 
failing, gas masks contammg carbon lodmo absorber 
should be used Rubber gloves should be worn to 
prevent contact with mercury or mercury solutions 

Optical Utilities 

Messrs W Watson anu Sons Ltd 313 High Hoi 
bom London, W C 1 have issued a booklet entitled 
‘ Optical Utilities contammg a catalogue of small 
optical instruments for aidmg vision Those include 
magnifiers mounted as spectacles, the Speera ’ for 
diBsectmg or viewing mmute objects, and the Speot 
opera” for viewing distant scenes, a magnifying glass 
with electric bulb m the handle for oxamming maps 
prmts, etc , a Strip magnifier for readmg small 
prmt, a pocket lens compass, the needle of which is 
mounted between two lenses so that it can be used 
as a pocket magnifier, and other useful devices 

Noise Insulation 

This valuable summary of the best methods of 
reduemg noise which Dr G W C Kayo of the 
National Physical Laboratory, communicated to the 
Journal of ScterUific InMrumenta m June has now 
been issued by the Institute of Physios as a separate 
pubhoation, and should be m the hands of all designers 
of structures m which noise is to be dimmished as 
much as possible The loudest of the offending noises 
should first be reduced at least to the average level 
of the others, either by reduemg it at its source or by 
providmg fewer facilities for its propagation Against 
dneot transmission through the air the remedy is 
to imolose the source or hearer ul a soimd proof 
building, which may require its doors, windows, walls 
and floors to be heavy or double with mtervening air 
gaps, and to have its walls and ceilings lined with 
sound absorbing materials Metal piping should have 
short lengths replaced by rubber or other less efficient 
tosnsnutting material, and be supported by insulated 
eli|ia. 


National Research Council of Japan 

The report of the National Research Council of 
Japan for the year April 1936-Maroh 1037, which 
has recently been published, contains a list of serial 
publications issued during the year, with details of 
the general meeting divisional meetings and com 
mittee meetings as well as of the mtemational 
scientific meetings at which the Council was repre 
Hcnted In addition to the Divisions of Astronomy 
Geophysics Chemistry Physios Geology and Geo 
graphy. Biology and Agriculture, Medical Sciences, 
Engmeering and Mathematics, a Committee of 
Pacific Investigation has hold five meetings and a 
National Committee on Radio Rosoaroh ton meetings 
dealmg with the transmission of short waves, 
measurements of radio waves during the total solar 
ochpso on Juno 19 1936 studies of tlie ionosphere 
otc T ho report also gives the personnel of the various 
divisions and oommittoos and a full list of serial 
publications received from abroad 

Pohtical and Economic Planning 

A BROADSHEET recently issued by P E P (Politics* 
and Economic Plannmg) summarizes the progress ov 
P E P m 1936-38 In the last two years the volum 
of published PEP work has approximately doubled, 
five full reports covering < lectricity supply inter 
national trade sot nil sirvuis health services and 
the Press having appeared within sixteen months 
besules more than thirty regular numbers of Planning 
Ihis result has been attamed by a small voluntary 
body with a budget of less than £10 000 a year and 
a {laid staff of less than a dozen persons This in 
itself is a striking mdication of the opportunities 
which exist for organized thought about the future, 
and the most significant feature about the work of 
P E P IS probably the extent of the opportunities it 
has opened up The results already achieved suggest 
that by bnngmg to bear on public problems even 
a small proportion of the available mtelligence and 
energy it should be possible to prevent serious 
national and mtemational difficulties from arising 
The broadsheet gives a complete list of reports 
already issued as well as of the plannmg broadsheets, 
and mdicatcH the position of the studies of regional 
development and mdustnal location, on the gas 
mdustry, on partners m mdustry and of the mquiry 
into population policies which have been mitiated 
by P E P and on which reports are later to appear 

Saence for the People 

Advance reports promise that science wilt be well 
shown at the, great 1939 exhibitions in America— 
the Golden Gate International Exposition in Son 
Francisco and the New York World a Fair (Science 
Service, Washington, D C ) Synthetic foods will be 
manufactured on the spot, and laboratory rate will 
be fed upon the foods, and have to stand a oompara 
tive test against normally fed individuals A com- 
plete ‘obemioal’ garden growing mdoors, without sun- 
light and without soil, will illustrate the produoti^pl 
of maize, peas, melons, squash, spinach and lettuce 
by ohenuoal means and ordinary moandesoeot 
mg Eleetnoal apparatus, television, sound amplifSnng 
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oqiupment, at which the visitor will be able to listen 
to the footsteps of insects, promise to enlighten the 
populace regarding the more speotMular aspects of 
scientific discovery It is noteworthy that the site 
of the New York Fair, which used to be a dismal 
swamp outside Flushmg, Long Island, has been con 
verted mto turf, suitable for planting the 10,000 trees 
taken to the place, by chemical treatment of the acid 
swamp soil 

Current Sunspots 

A TAIBLY leupge smgle sunspot of area about 700 
millionths of the sun a hemisphere crossed the sun’s 
central meridian on September 20 0 m latitude 
10° S 1 his was followed by a larger group of stream 
type which is crossmg the disk between September 
21 and October 4 in latitude 12° S , the time of 
central meridian passage of the group centre bemg 
September 27 7 Ihe area ol this big group on 
September 23 was 1,800 millionths of the sims 
hemisphere Spot groups as large as this are more 
often than not associated With terrestrial magnetic 
storms, the average time of comineucement being 
about one day after central meridian passage Two 
strikmg examples of the activity of this region of 
the sun a chromosphere were witnessed at Oreenwich 
on September 20 and 22 with the Hale spectro 
helioscope working m Ha, On September 20 at 
14h 3gm u T , a highly eruptive prominence was 
observed to spring from this region then passmg mto 
view at the sim’s east limb The prommence was 
unusually brilliant, a photometric measure at 14'' 41'" 
giving a central intensity of 66 per cent (where con 
tinuous spectrum 10 A from the centre of Ha at 
the centre of the disk — 100) fhero were big 
differences of measured radial velocity amounting to 
220 km /sec between adjacent filaments at 14'' 04™ 
The prominence rose from its pomt of origin to a 
height of some 4' (170,000 kra ) withm 10 minutes 
On September 22, an extensive absorption markmg 
on the disk, representing the projected image of a 
prominence, was observed at S'* 00™ with a velocity 
of ascent exceedmg 260 km /sec This marking, with 
both ascendmg and descending filaments, extended 
as seen m projection over some 160,000 km of the 
chromosphere and partly encircled the leader sun- 
spot Activity persisted for at least 3^ hours 

The Night-Sky m October 

ScinnER Time ends on October 2 at 2 ' U T The 
moon IS full on October 9 at 9 6'' (the Hunter’s 
moon) and new on October 23 at 8 7'' Lunar con- 
junctions with the planets occur as follows On 
October S'* 11'' with Jupiter, October 9' 12'' with 
Saturn , October 21** 4'' with Mars , and on October 
26** O** with Venus On October 12** at 9**, Mars is 
m conjunction with Neptune The planet Jupiter is 
the dominating bnght star of the evening skies , m 
mid-October it souths at about 20'' The vanous 
phmomena of the four inner satellites may be 
followed with the help of data given on pp 618-619 
of the NauUeal Almanac for 1938 or m abbreviated 
form 170 of WhUaker’a Almanack On October 
16, Venus is at greatest brilbonoy , but the planet 
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sets 43 mmutes after the sun Saturn is on the 
southern meridian at about 23^*' m mid-October , on 
October 8, it is m opposition, the distance from the 
earth being about 781^ million imlee Mars is a 
morning star rising at 3}** in the middle of the 
month Two well known variable stars are now 
well placed for observation dunng the late evenings 
o Ceti, the variability of which was first recognized 
by Fabrioius in 1596, is a long period irregular 
variable At maximum the star is usually of magni 
tudo 3 or 4, but is occasionally of magnitude 2 , at 
minimum it sinks to magnitude 9 The period is 
about 330 days A maximum is expected near the 
beginning of October The other variable, Algol 
(fi Persoi) 18 an eclipsmg bmary the periodic variations 
in brightness of which Were discovereil by Goodneke 
in 1782 as occurrmg at regular intt'rvals of 2 days 
20 hours 49 minutes There are several meteor 
radiants listed for October , the Ononids are seen 
at a maximum during October 18-20 On moonless 
mghts, the grtat nebula in Andromeda, visible to the 
naked eye, may easily bo located with the help of 
bmoculars The Pleiades are now well above the 
eastern horizon in the late evenmg 

Announcements 

1 HR Right Hon the Eakl of Athlone, chancellor 
of the Unnorsity of London, will open the new build 
mgs of Queen Mary College on October 1 2 at 3 p m 

8m Malcolm Watson will speak on “Malaria and 
Empire Development’’ at a jomt meeting at 18 
Northumberland Avenue, London, W C 2, of the 
Planters’ and Empire Social Services’ Groups of the 
British Empire Society on October 6 at 8 p m 

Db H T Calvebt, chemical inspector at the 
Ministry of Health, will open a discussion on the 
present trend of sewage purification at a meeting of 
the Royal Samtary Institute, 90 Buckmgham Palace 
Road, London, on October 1 1 at 6 30 p m 

The Danish Institute for Human Heredity and 
Racial Hygiene at Copenhagen is to be incorporated 
in the University under the direction of Dr Kemp. 

17,330 persons have recently died of cholera m 
the United Provmcos m the north of India during 
an epidemic reported to bo one of the worst for 
many years Bodies of victims are thrown mto nvers 
that supply drinkmg water, and religious Hmdus, 
many mfec^ with cholera, contmue to bathe m the 
Gan^ Mass moculation of exposed persons and 
disinfection of dwellings have been earned out 

A NEW law has recently been passed m the Argen- 
tme Republic of which the prmoipal enactments are 
(1) the abolition of licensed prostitution, (2) oom- 
pulsory treatment for venereal disease, (3) penalties 
for wilful transmission of venereal disease, ( 4 ) pre- 
nuptial medical examination, which is compulsory 
for men and optional for women, (6) prohibition of 
quack advertisements for the cure of venereal 
diseases. 
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Letters to the Editor 

Th* Editor dots not hold himself responsible for opinions expressed by his correspondents. 
He cannot undertake to return, or to correspond with the writers of, rejected manusonpts 
intended for this or any other part of Natttbe No notice is taken of anonymous communications 
Notes on points in some op this week’s letters appear on p. 020. 
Correspondents are invited to attach similar summaries to their communications. 


Transition Temperatures of Superconductive Alloys 

The transition between the normal and the super- 
conductive state of a naetal is a phase transition of 
the second kmd, that is, there is no latent heat but 
a discontmuoua jump m the spooiflo heat, as at the 
X-point of liquid helium or at the Curie point of a 
ferromagnetic . At the transition temperature m such 
phase changes, the entropy of the two phases as well 
08 the free energy is equal. Thus if the entropies of 
the BUiiercondiictive and the normal states are 
plotted as functions of the temperature T, the inter- 
section of these curves determmes the transition 
temperature. In the normal state the entropy is 
known to depend linearly on T at low temperatures 
The entropy of the superconductive state can be 
dotermmod from the magnetic threshold curve* and 
is found for most superconductors to vary approxi- 
mately as r*. There is a fairly well established 
theory which gives the entropy m the normal state, 
and we can p^iot with fair certamty how this will 
change when small quantities of other metals arc 
added m solid solution It is the purpose of this 
letter to show that the change m the normal state 
which can be roughly calculated is by itself sufficient 
to account rather satisfactorily for the observed 
changes m the transition temperature The con- 
clusion 18 therefore that the entropy-temperature 
curve for the supierconductive state is not sensitively 
affected by the addition of small quantities of other 
metals m solid solution 

The entropy of the normal state for low tempera- 
tures 18 given by 

Sn =■ aT, 


where o, apart from imiversal constants, depends 
only on the density of electron states m the metal at 
the boundary between occupied and unoccupied 
levels. This quantity is usually denoted m the 
literature* by N(E,) In the Sommerfeld free electron 
model, N(E,) varies as n*/*, where n is the number 
of free electrons per unit volume. In an actual metal 
it IS known that is rather greater than the 

value given by the Sommerfeld model and in general 
inoreases rather more rapidly with n. For the super- 
conductive state the Mitropy may be represented by 
S, - hT», 


where x lies between 2 and 3 and is, in fact, m most 
oases very close to 2. The variation m the transition 
temperature Tt due to a variation of o with 6 re- 
maining constant is given by ' ' 


8a 


x-I 

"TT 


8Te. 


Using the Sommerfeld model for the normal state, wo 
have therefore 


JTy _ 1 

*n 4(»-l) n’ 


(I) 


In the case of an actual metal, the factor 1/3 is re- 
placed by the number (njN(E)*) {dN(E)jdE)t which 
may differ from 1/3 by a factor of 2 or 3 It is more 
convenient to use the numlxjr of free elections per 
atom, w,, m place of n in equation ( 1 ), so that m a 
real metal will correspond to the valency and in a 
solid solution to the weighted av'erage valency 




ErTPCTtO AILUY or Tin WITH THE ruLLOWIHO METALS 
(TTUNBITIUN TEMPBBATCHB OP PIHB TlH, 3 SB'K ) 



The acoompanymg table gives the available 
relevant experimental data’ (dTtjdc)e-a is the rate 
of change of the transition temperature with oon- 
oentration of solute atoms, o, for zero concentration. 
This quantity ean only be obtained roughly from the 
existing experiments. The fourth column gives the 
rate of change of electron concentration with oon- 
oentration of solute atoms, and the fifth the values 
calculated from equation ( 1 ) Apart from changes in 
electron concentration, the entropy of the normal state 
IS affected by changes in the lattice parameters arising 
m the formation of the solid solution, and this may 
m special cases be of importance 
Agreement in order of magnitude between experi- 
mental values and those given by ( 1), and particularly 
the fact that the transition temperature varies m the 
same direction as the electron concentration, support 
the view that the change m transition temperature 
18 brought about largely by the change m the normal 
state of the metal. 

H Jones. 

Boyal Society Mond Laboratory, 

Cambridge. 

Aug. 26. 

‘ Oortvr, C. J , EDd CEAlmlr, H , Phstita, 1, 803 (1034) 

• Mott End JoDH, "TImi Theory of HEtEto End AUorE", Oxford, 1036. 

• Helwnn, W., gry gmUee Sat , U, S10 (108S) 
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A Poaderomouve Effect aesocuted with the Flow 
of Heat through Liquid Hehum II 
It has recently been suggested^ • that liqmd 
helium II shows a certain similarity with a Knudsen 
gas, the atoms moving with a very long mean free 
path From the formula 


which 18 quite general (I is mean free path, x is 
thermal conductivity, c, is specific heat per gram, p is 
density, v is velocity of the atoms or quanta per 
forming the heat conduction), one obtains values for 
I of several nullimetres oven if one takes for x the 
smallest values measured by Keesom* and assumes 
for V either the velocity of sound or a value deduced 
from the zero pomt energy (both about 2 6 x 10‘ 
cm /sec) Thus, if a Rnudsen manometer were 
unmers^ m hehum II, the moving vane should be 
repelled from the heater jilate with a force of the 
order of magnitude 

/ - < 3 /«. ( 2 ) 

where Q is the total heat flow strilung the vane 
provided the separation of plate and \ane is lees 
than the mean free path Expression (2) is also of a 
very general nature and can only be modified by a 
factor of the order of magnitude of imity arising 
from the velocity distribution and the type of the 
collisions of the atoms with the vane 

I have looked for a force of the order given by (2) 
usmg a modified Knudsen manometer The heater 
(2 cm X 2 cm ) consisted of a vertical electrically 
heated plate The vane (1 cm x 1 cm ) was sus 
pended parallel to this at a distance of about 1 mm 
Ihe deflections of the vane could be observed on an 
immersed scale through the Dower vessels from out 
side, and from the deflections / could be determmed 

The results were quite unexpected Up to a power 
dissipation of 1 3 x Kb* watt/cm *, no repulsion 
of the vane was observed in the whole temperature 
range between 1 5° K and the X pomt, though at 
this rate of heat supply one fiftieth of the force given 
by (2) would have been easily detectable The plate 
separation was between 0 8 and 1 0 mm 

On further mcreasmg the supply of heat, the veme 
was actually attracted to the fixed plate At the 
present stage it is only possible to give the order of 
magnitude of this effect At about 2 1°K with a 
power dissipation of 6 x lO-* watt/cm *, the attrac 
tion amounted to about 0 x 10-* dynes, with a plate 
separation of 1 0 mm If the heat mput was inoreosed 
further still, the vane appeared to be held close to 
the heater for the whole temperature range between 
1 6“ K and the X pomt, provided that the original 
distance was less than 0 7 mm However, if it was 
about 1 6 nun , repulsion was observed at lower 
temperatures 

It appears therefore that the phenomena are oom 
plex and need extended mveetigation, but that m 
any event they are not to be explained by the simple 
assumptions mentioned above Nevertheless, ev«i 
at this stage it seems profitable to put forward 
certam alternative speculations, aa they not only 
suggest an explanation of the above phenomena but 
m&y also be helpful in the discussion of experiments 
of quite a different type 

The jittraotion and repulsion are both assumed to 
bs due to a peculiar flow of liquid ossooiated with 


the flow of heat Though the possibility that this 
flow IS merely set up by variations of density oannot 
be excluded, it seems more probable that the driving 
force IS the same as m the helium fountam’, where 
helium flows through capillaries from regions of lower 
to higher temperatures even against a pressure 
gradient* Bmoe this force must be exerted by the 
walls of the capillary, one can expect such a ‘capillary 
flow’ along any wall immersed m helium 11 along 
which a temperature gradient is mamtamed, while 
the return flow, obeying ordinary hydrodynamics, 
will take place at a greater distance from the wall 

As the heat resistance of the vane m the present 
experiment is comparatively high, there will be a 
radial temperature gradient along the heater, the 
highest temperature being m the middle of the heater 
opposite the vane We might therefore expect a 
capillary flow towards the centre within a small layer 
near the heater, gradually changing mto a hyibro 
dynamic flow, which streams backwards withm the 
rest of the mterspace between plate and heater In 
the case of sireamlmed flow, the latter would cause 
attraction arising from the l^mouUi force 

P - P* - Ipw* (3) 

while under the influence of turbulonoe the veuie could 
be blown away 

Now the question arises whether perhaps this flow 
of liquid can account for the high values of heat 
conductivity observed m helium II It has been 
pointed out by Allen and Misener* that ordinary heat 
convection is mmiifloient to explam thorn However, 
the capillary flow must be associated with an appreoi 
able flow of heat of quite a different character 

Suppose a quantity q of liquid flows per second 
against a pressure difference dp between two reservoirs 
at the temperatures T and T + dT hy the fountam 
mechanism Then the work done pier second is qdp, 
and according to the Second Law of Thermodynamics 
the capillary flow must be oonneoted with a reversible 
heat flow 

Q = (4) 

from T + dT to T This is m addition to any irre 
vorsible heat flow which might already exist if no 
liquid were flowing In other words, the fountam 
effeot IS the exact meohanioal analogue of the 
thermo electric effeot Q corresponds to the Peltier 
heat, dpjdT to the thermo b m f per degree, while 
the capillary flow and the hydrodynamic flow 
correepiond to the electric ouirent m two different 
metals 

No quantitative results for Q or dpjdT are avail- 
able at present If one assumes with Tisza* that the 
pmrt of the hquid transferred by capillary flow has 
actually zero entropy, one obtains 

Q =- rs = r?ps, (8) 

where S => gps is the entropy of q om * of liquid 
helium at the tempierature T 

If we apply (8) and (5) to the present eimnment 
using the value of the attraction as given above, we 
obtam for the heat associated with the flow about 
2 X 10~* watt The actual heat mpiut was 0 5 x Ifl** 
watt, which IS the same order of magnitude 

We oannot, however, at this stage, conclude 
deflmtely how far the capillary flow along waQs oan 
account for the hi^ heat oonduotivity of balnuw 11 
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A satiBfaotory tost of the above hypothesis wo\tld 
require experimental values for Q or for dpjdT, as 
well as a more detailed knowledge of the laws govern 
mg the flow of liquid helium II 

H London 

H H Wills Physical Laboratory, 

University of Bristol 
Aug 26 

•HIrhetK A Btjl H and do H<Kr J Phyica 5 121 (IS IS) 

• Kcoaoni W H Koonuin Mlxa A P and SarU B ]> Phyttfa 5 

281 (1938) 

• Allen J F and Jon™ H \atohk 141 243 (1918) 

• Allen J F and Mlnenor A D Nati ri 141 74 (1938) 

•Tl»«a I Natirf 141 911(1918) 


Photographic Tracks from Cosmic Rays 

While oxaminmg some photographic plates which 
had been exposed to cosmic radiation, a peculiar 
grouping of tracks of very short range was 
observed, which may possibly be due to a novel effect 

The plates were half tone Ilford plates (70 p 
thick) they were protected by a layer of glue 
free paper and then covered with layers of pure 
paraffin in varying thickness, from 1 mm to 1 5 mm 
The packets were exposed to cosmic rays at 3,400 
metres altitude at the Institut fur Strahlungsforschung 
on Jungfraujoch I am gla<l to express here my 
gratitude to the Director and the assistants there for 
their kmdness and help 

After an exposure of five months the plates have 
now been developed and examuied They present 
singular tracks and stars like those reported in 
previous papers' , but besides those, many groups of 
very short tracks are seen for which no parallel has 
been observed in earlier oxpt runents The number of 
individual tracks m one group was in general four to 
eight, certam groups showed up to twenty or thirty 
and a few were so dense that individual tracks could 
be distinguished only m the peripheral parts, while 
the inner piarts were visible as black spiots, even to 
the naked eye The range in air corresponding to the 
length of the tracks is of the order of 1 cm or lees , 
the trucks diverge from closely situated pioints in tho 
photographic emulsion, sometimes two tracks arming 
from one pioint The number of groups seems to 
increase with the thickness of tho piarafhn With 
lead as absorber, or without absorber, only very few 
groupis with a small number of trsicks have so far 
been found 

The first question which arises is, whether the groiipm 
could be due to contamination from radioactive sub 
stances, either in the pwvpier or in the piaraffin This, how 
ever, seems not to be pxissible for two reasons ( 1 ) The 
tracks do not start from the surface of tho emulsion, 
but at a certam distance below the surface — generally 
8-10 g , groups with a limited number of tracks have 
also boon observed at greater depths— even 30 g 
below the surface Such cm effect might bo due to an 
cuicidental desensitization of tho uppiermost layer of 
the emulsion, say, by pressure from the paraffin, but 
such a desensitization can scarcely be admitted here 
because reduced silver grams are often found between 
the group of tracks cmd the surface (2) The very short 
range of the tracks , they could m fact only bo due to 
heavy contamination with samarium, which is highly 
improbable, while it would also be necessary to admit 
that groupis of samarium atoms had diffiised below 
the surface of the emulsion Moreover, direct expieri 
ments with samarium cu oontcumnating substance 
have never given a oorrespiondmg effect. 


As a first tentative explanation it may be suggested 
that cosmic rays give rise in the piaraffin to a secondary 
radiation, which m turn leewis to dismtegration pro- 
cesses of the atoms m the photographic emulsion 
Tho group tracks would then be due to slow movmg 
disintegration piarticles 

This IS corroborated by the fact that inside the 
groupis, between the traclu, silver grams, both single 
and double are observed much more frequently th^ 
outside , this reduction of silver of course would be 
due to the action of electrons, y '’ay or heavy 
piarticles of very short range resulting from the dis- 
integration process This and other alternative ex- 
planations will bo discussed m a detailed repxirt, 
when further observations have been collected 
The exammation of plates has been carried out m 
tho Univorsitotets Kjomisko Institutt, Blindem pr 
Oslo, and I wish to express my sincereet gratitude to 
Prof Ellen Gleditsch for her kind hospitality that 
has made it pmssible for me t'l continue my investiga 
tion 

Mariftta Blad 

Universitetots Kpemiske Institutt, 

Blindom 
pr Oslo 
Sept 2 

‘Blau, M und Mamlailit-r II Mi« d Had I nit 409 I) if« Btr 
n a 144 623 (1937) 

Generation of Auroras by Means of Radio Waves 
About a year ago, attention was directed to a new 
mathematical theory of radio interaction* which, 
contradicting the original mathomatical theory*. 
If ads to the impiortant conclusion that abnormally 
largo impiressed modulations may be caused by waves 
the froquoncies of which are nearly equal to the local 
gyro frequency (that is, the frequency of gyration 
of a free electron m tho earth s magnetic held) This 
conclusion was strikingly confirmed in the course of 
expierunents’ carried out in March 1937 

It IS therefore now appropriate to mention other 
deductions from tho now theory which will be of 
general interest 

Since a gyro wave (that is, one with fiequencv 
nearly the same ns tho local gyro frequency, Hel2mn) 
can cause such notable effects m the E layer, it is 
natural to mquire about tho details of a radiator of 
gyro waves which would bo rapiable of generating a 
visible glow discharge in that layer 

From the results of the expierunents of H A 
Wilson* with discharge tubi s contaming air at low 
pressures and fnim generally orcepitod knowledge 
about the ionosphere and radio waves, it can be 
deduced that at night, m latitudes where the terrestrial 
magnetic field is approximately vortical, a visible 
glow discharge usually can be produced near the lower 
piart of the E layer by means of a radio station which 
radiates an appropriate circularly piolarizod vertical 
beam of gyni waves at the rate of 600 kilowatts by 
means of an aerial system consisting of 800 horizontal 
half-wa\ e aerials lying m a plane situated one queuter 
of a gyro wave length above the groimd 

This aerial system would have approximately the 
appiearanoe of a square network with a side 2 kilo 
roetree long, a mesh of 100 metros and an elevation 
of 60 metree About half the beam would be oon- 
tamod mostly withm a cone of vertical angle equal to 
d“, and the resultant celestial glow discharge would 
lie below the height of 100 kilometres and be about 
fifty times as bright as the sky on a moonless night. 
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emitted moreaaes with respect to the mtensity of the 
line spectra, and the intensity of the lines requiring 
the higher energies to excite them decreases rapidly 
with mcreaso of pressure compared with that of the 
lines requiring the lower energies. For example, m 
argon and krypton at 40 mm pressure, the only 
lines with intensities comparable with that of the 
continuum are those which emanate from the 2p 
levels requiring about 13 electron volts to excite 
them 

The accorapanymg photograph shows the spectra 
of the light emitted from the positive column in a 
tube 3 cm m diameter m argon, krypton and mercury, 
over the spectral range 7200 A -2200 A 



I i 


A Krypton, 42miii B Merourv, 30 mm 0 Morcury, 2 mm D Argon, 43 mm 


No great absorption of the beam by any lomxed 
strata lower than the E layer need be anticipated, 
since the absorption of an extraordinary gyro wave 
IS inversely proportional to the collision frequency 
and so dimmishes very rapidly with the height ; this 
is also mdioatod by the experiments* on radio mtor- 
aotion mentioned above By generating the gyro 
waves m a series of pulses, a corresponding series of 
glow discharges could bo produced by means of a 
much less powerful station or with a much smaller 
aenal system than is indicated above 

Such artificial auroras would be of great scientific 
value, as they would allow those parts of the atmo- 
sphere which ho nearly 90 km high to bo studied 
by means of conlrollahh spectroscopio 
and other observations It is therefore 
to be hoped that moans may be found 
to uso the 600-kilowatt broadcastmg 
station at (Jincmnati, or that at Mos- 
cow, to attempt to produce such 
auroras. 

It can also be deduoeil that with an 
aerial array similar to, but much less 
extended than, that mentioned above, 
and with gyro waves radiated at the 
rate of about one million kilowatts, it 
18 possible on clear nights to provide 
over an area of about 10,000 square 
kilometres the minimum illumination 
of 0-02 foot candles presoribod for roadways* ; this 
illumination is approximately the same as that 
provided by the full moon when overhead Only a 
small fraction of the energy m the form of radio 
waves would bo rofleoted down to the ground where 
it might otherwise disturb ordinary radio reception 
The above conclusions are supported by the experi- 
ments of Mr. Qill*, who found that the oscillating 
potential required to start a discharge in a bulb 
containing air at low prossure can be very much 
reduced by applying that magnetic field which causes 
electrons to gjrato with the same frequency as that 
of the starting potential 

The details of the arguments which lead to these 
conclusions are m the course of publication in the 
Phtlotophical Magatxne 

V A Baiucy. 

School of Physios, 

University of Sydney 


It will bo seen thot these gases liave the same 
long-wave spectral lunit at about 6860 A , which is 
about the value of the limit in holmm That this long- 
wave limit is not duo to lack of sensitivity of the 
photographic plote has been shown with long-range 
plates sensitive to 8800 A 
Tlie theory suggested for tho woll-known hydrogen 
continua, namely, that tho radiation is emitted by 
an imstable molecule consisting of an excited and 
a neutral atom, appears to bo suitable to tho explana- 
tion of tho phenomena m the rare gases It would 
explain the long wave limit observed and would 
suggest a short-wave limit m the far ultra-violet 
corrosjxmding to the energy of the excited state 
mvolvod m tho formation of tho imstable molecule. 
It IS mtoresting that the long-wave limit should be 
tho same for helium, argon and krypton, and it is 
remarkable that mercury, in spite of essential 
difForences, should also have a limit at nearly the 
same value 


Uey, V A , Natuiis, US. 68 (Jan 9, 1937) , PhU Mag , S8, 774 
(April 1937) , Phil Uag, 81 . 929 (May 1937) 

and Martyn, D F , Phtl, Mat , 88, 381 and 382 (Aug 


■ Bailey, ' 
1934) 


■ Bailey, V A , NATtntl, 188, 838 (Ma) IS, 1937) 

< Wllaon, U A , Proe Comb PM Soc , U, 249 and 391 (1902) 

* Tbli method of producing useful Illumination waa described In a 
Australian Patent AppUcatlon filed on Nov 27, 1936 

■ GUI, E W B , Natuu, 140, 1061 (Dec 18, 1087) 


8 P. McCallum 

Electrical Laboratory, 

Oxford 
Aug 14, 


Correlations between Electronic States of Atoms 
and Molecules in the Alkali Earth Hydrides 


Spectral Continua of the Rare Gases 
It 18 known that most of the rare gases emit 
spectral contmua under certain conditions of excita- 
tion. The most favourable conditions for excitation 
are obtamed m the uniform positive oolimm of an 
electric discharge using wide tubes, high pressures 
and low density currents. In the range of pressures, p, 
over which the continua predominate, the ratio of 
the aj^ force Z to the pressure p is small and 
deoreolp slowly with inorease of preesure. As the 
preafiHire moreoses, the intensity of the oontmua 


In a recent paper, More and Cornell* discuss the 
potential energy ourvee for strontium hydride (SrH) 
based on some absorption mvestigations of the 0 and 
D band systems of this hydride. Two years ago,, 
in a similar investigation (not mentioned in the paper 
of Mote and Cornell), I obtained' somewhat different 
results oonoemmg the correlation between the energy 
levels of SrH and Sr+H. More and Cornell suggest 
that the O, '£ state of SrH predissooiates mto the 
*D level of Sr. Correspond^ly, the D, *£ and 
E, 'n are oonneoted unth *D, and the A, H and 5, *£ 
with the ‘P state of Sr In my previous work, on 
the contrary, I proposed the 'P level of Sr as the 
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prediaaooiation limit of C.H, all remaining states 
A, B, D and E dissociating mto *P This correlation 
pf mme was suggested as an alternative m the paper 
of More and Cornell 

It IS convenient to undertake the correlation 
SrH — Sr+H m connexion with the similar process 
CaH — Ca+H, because the energy schemes m both 
coses are almost identical* Further, it must bo 
regarded as most probable that the groimd level (N) 
of the hydrides dissociates mto *iS and the A and B 
levels go to Accordingly, if the *P or *D levels of 
the atoms are taken as prodissociation limit, two 
different dissociation values are obtamed for the 
N, A and B states A comparison between these two 
sots of values and those which are obtained with 
the Rydberg extrapolation method, shows that the 
choice of *P as pr^issociation lunit is much more 
probable than that of *D The same result has also 
been obtamed by Humphreys and 1* rodnckson* 
although the dissociation values given by them 
are not correct It is easy to see that the Biigo 
Sponer extrapolation m these cases gives by no means 
correct dissociation values, because tho Birge Sponer 
values are about 6 000 cm ‘ higher than the highest 
possible dissociation values in the N, A and B states 
of CaH and SrH 

A fuller account of these problems will appear in 
tho Ztxtachnft fur Phyaik 

Birobb GbundstbOm 

Department of Physics 

University of Stockholm 
July 30 

Vote K K and Cornell S II Ph\i$ Bex 68 800 (18 18) 
•OnindetrOm B Z Phyt 89 595 (1930) lIUeertatK n Stockh Im 
1938 rnnki O W anddnmdatrOm B Z Phy 100 293(1930) 
'Humpliioys B F and Fredrickson W tt Phy Re> 60 542(1930) 


Kramers' Law A Correction 

In a recent letter* it was shown that the number 
of arrivals, pn, in the nth quantum state of tho 
hydrogen atom m a discharge tube and in tho 
planetary ncbulra was not the same as the number 
of captures predicted by Kramers Law Tho 
amvals, Pn, were computed from measured line 
intensities for n ^ 3, and tho number of captures on 
n •« 2 was obtained directly from tho Bahner con 
tmuous emission, Bog If, as convincing arguments* 
appeared to show, these observed amvals, pn, were 
almost wholly due to captures of free electrons, it 
followed that Kramers Law was wrong This view 
was strengthened m the case of the discharge tube 
by a measurement of the Pasohen contmuous emis 
Sion, Poc, which gave directly the number of oapturos 
on n •« 3, and which was thought to be of the same 
magnitude as p, 

■The infra red measurements of tho Po<, have 
recently been repeated with greater accuracy and a 
numenoal error found m the earlier measure It now 
appears that the ratio of Poe to Bag is very closely 
that predicted by Kramers Law, namely, 0 06*, 
therefore tho law is correct for hydrogen, as expected 
theoretically It is evident, then, that p, is one 
thousand tunes greater than the number of captures 
on n «. 3 both m the electrodeless ring dischatge and 
the nebulsB, m other words, excitations to the 
third quantum level are about one thousand times 
•8 fluent as. captures of free electrons there This 
fact will neoeaailate a revision of the prevailmg 
theoi}! of nebular emission 


Thus though Kramers’ Law should not be used in 
caloulatmg tho absorption of the alkalis and the non 
hydrogenio elements m a stellar atmosphere, these 
revised and extended measurements indicate the 
validity of tho law for atomic hydrogen 

r L Page 

University Observatory 
Oxfoid 
Aug 3J 
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The Rotating Pendulum and the State of Adapution 
of the Eye 

The experiments of Lythgoo* on tho rotating 
pendulum show that the latent period of the eye 
IS not tlirectly related to tho brightness perception 
of a viewed object Tho latent period stoins to be 
more cloatly relateil to tho wnsitivity of tho eye 
with higher sensitivity it is mostly longer, with lower 
sensitivity shorter Lythgoe was Iwl to asrnune that 
nervous interaction tends to shorten tho latent 
js nod Crawford* states that tho effect is almost 
entirely m accord with the hypothesis that the latent 
penod vanes m the same sense as the concentration 
of photochemical substance in tho retma, and con 
eludes that tho effect might therefore provide a 
simple measure of the concentration of photochemical 
substance m the retina 

Experiments on tho change of sinsitivity of the 
fovoa under mfluence of a glaring light source placed 
somewhere else in the hold of view point strongly 
against Ciawrford s and m favour of Lythgoe s 
hypothesis 

It can be shown by means of a binocular method* * 
that the presence of a glare source m the held of 
view causes the sensitivity of tho fovoa to drop to a 
much lower level withm 0 1 second (a adaptation) 
If the sensitivity wore detennmod solely by the 
concentration of a photochemical substance, a 
adaptation ought to be due either to the stray light 
withm tho eye or to a diffusion of photochemical 
substances over the retma It can bo proved, by 
measurements on diascleral re illuramation, that 
a adaptation is not due to this stray light, but to 
an mfluence originating m the strongly illuminated 
part of the retma By measurements on tho velocity 
of X adaptation over the ret ina, a value was obtamed 
which IS far too great to be accounted for by processes 
of dillusion 

X Adaptation might be of a purely electrical nature, 
due to the leakage currents which are kno3vn to be 
produced withm the eye when a point of the retina 
18 illuminated Although this hypothesis quahtativelj 
accounts for many of the observed characteristics of 
X adaptation, it cannot account for all of them, 
especially those with coloured light After exoludmg 
the possible explanations of purely physical or 
chemical nature, we are thus left with only one 
possibility to account for a adaptation an mhibitive 
influence transmitted by the retinal synapses from 
the lilununated area of the retina towards the fovea 

Against Crawford s eusumption also is the fact that 
for the one form of adaptation for which photo- 
ohemioal changes seem definitely responsible, namely. 
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prolonged dark adaptation, no rotating effect occurs 
This alone would already suggest that the effect of 
varying latent period is due to an entirely different 
meohanism 

Apart from any speculations as to its exact 
mechanism, the Lj^hgoe effect is of special impor 
tance to visiodyiiamics because it illustrates once more 
that the retina is the seat of processes which manifest 
themselves only mdirectly in the ultimate brightness 
perception 

J F SCHOUTKN 
Natuurkiindig Laboratorium 
der N V Philips’ Glooilampiiifabrieken, 

Eindhoven 
July 29 


■ lythgoe H J Natuhk 141 4-4 
Mniwford B H Natihe 141 792(1018) 

• Omuteln L S and Sch niti n J B Proe Ko 
(1937) 
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Efficient Vacuum Fractionatmg Columns 

Thkeb vacuum distillation apparatuses capable of 
distilling amounts from 6 gm to 600 gm have been 
oonstnioted for preparative and analytical work 
particularly in regard to fatty acid esters Ihoy are 
also efficient for other higher boiling mixtures, such 
as hydrocarbons, alcohols, ammo acid esters and 
dicarbomo acid esters The apparatuses are basei] 
vrUer aha, on the experience of Dr Fodbielniak in 
connexion with vacuum fractionation In the choice 
of material and construction, particular attention has 
been given to the question of securing an effective 
apparatus at a reasonable outlay 

The apparatuses are equipped with an electrically 
heated fl«k, column and column top, each of which 
can be regulated mdependently of the other The 
temperature is controlled by thermocouples with an 
accuracy of ±0 6® C The columns are fitted in 
temally with spirals of monel metal or stainless steel 
and are furnished with a high vacuum jacket of 
Diirandl glass fused to the column On the outside, 
the columns are insulated with asbestos fitted with 
mica y^indows Ihe electric heating spiral is wound 
round a glass tube outside the vacuum jacket 
Further details concerning the apparatus will bo 
published later 

With the aid of the smallest apparatus, a mixture 
of 9 71 gm palmitic acid methyl ester (iodine value 
0 25) and 8 7 gm refractionat^ Cj, ester mixture 
(iodine value 72 3) including oleic, stearic, and 
elodic acid methyl esters was fractionated The 
following table illustrates the effectiveness of the 
fractionation 
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99-99 7 per cent Owing to the less accurate method 
of analysis employed for determining saponification 
values, the purity of the recovered Cn ester fractions 
could not be determmed more accurately than to 
between 98 and 100 per cent Of the total Cn ester, 
79 per cent of this degree of purity has bwn re- 
coveretl The mtermediate fractions, that is to say, 
ester mixtures of a purity less than 98 per cent, 
amounted m all to 16 per cent of the total amount 
distilled The distillation residue was 0 71 gm , that 
18 , 3 9 per cent 
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The iodine values show that an accumulation of 
stearic acid ester has occurred especially in the cose 
of the last fraction (26 6 per cent as compared 
with 13 per cent for fraction 9 m other words, an 
accumulation of almost double This also manifested 
itself in the fact that fraction 11 was solid while 
fraction 9 was liquid ) 

As the graph shows, satisfactory results were also 
attained with apparatus mtended for larger quan- 
tities An approximately accurate idea of the ester 
mixture comjyonents is obtained from the distillation 
temperature diagram 

A Klbh 

Biological Laboratory, 

University, Oslo 


Interfacial Tension between Mercury and Water 
Thk interfacial tension between mercury and water 
IS generally accepted, on the basis of capillary rise 
and drop weight measurements, as being about 
376 dynee/cm at 20° C but using a sessile drop 
method, Biirdon and Oliphant* have obtained a 
value of 427 dynes/cm The suggestion that the 
chscrepancy might be due to the mvabdity of Oertam 
assumptions made m the calculations from capillary 
rise and drop weight observations was disposed of by 
Brown', who obtamed a value of 374 2 dynes/cm at 
26" 0 by the sessile drop method 
During experiments on the eleotrocopillary curve 
of water, usmg a secede drop as polan^ eleotrode, 
It has bMU found possible to obtain at wdl either 
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of the above values for the unpolanzed interface 
according to vrhether oxygen is or is not rigidly 
excluded from the water , the lower value is obtained 
in the presence of air, the higher value when oxygen 
18 excluded Confirmatory determinations have been 
made by the capillary nse method, using the appar 
atus of Bartell, Case and Brown, suitably modified 
Working %n vacuo, the figure obtamod was 426 
dynes/cm , and in equilibrium with either hydrogen 
or nitrogen at a pressure of one atmosphere, 427 
dynes/cm , the temperature being 20* C When air 
IS admitted the value falls, and there are mdications 
that the tension of a freshly exposed mterfaoe may 
have any value between 376 and 427 dynes/om 
according to the oxygen pressure over the system 
It IS significant that the higher value found for 
the unpolan/ed surface is identical with that found 
by Qouy*, with cathodic polarization, at the maximum 
of the electrooapillary curve of pure water This 
suggested that the effect of excluding oxygen eon 
sists simply m a lateral shift of the electrooapillary 
curve along the axis of polarization This was con 
firmed by plotting the cathodic branch of the curve 
(the only one aooeasible to mecisurement imder 
oxygen free conditions) m the same apparatus under 
normal and under oxygen free conditions In the 
latter circumstances, the maximum of the curve was 
in fact found to lie slightly on the anodic side of zero 
polarization It seems reasonable to suppose that 
the effect of dissolved oxygen is to produce mercury 
ions which are strongly ^sorbed at the mterface 
and produce a lateral displacement of the 
cathodic branch of the electrocapillary curve m tho 
same way as the so called capillary active ions 
D C Hbney 

Thomas Graham Colloid I Jackson 

Research Laboratory 
University, Manchester 
Aug 16 


■ Lanrtolt BCnntrIn (fifth edition) 1 243 qiiotee four det< rn 

376 372 4 and 370 1 at 20’ t , 374 at 0° t Bartrll 
Brown J Amer Chem Soc H 2419 (1933) Olldden 
Ottm Soc n 238 (1936) 

• Burdon and OUpliant Tnnt Farad See 28 206 (1927) 

■ Brown J Avur Chcm Soc 69 2584 (1934) 
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Dependence upon State of the Dielectric Polarizations 
of Ammonia and its Three Methylated Derivatives 
New measurements recently completed onablo us 
to provide for the first time a set of data to show the 
dependence upon state of the dielectric polarizations 
of ammonia (NH,), methylamme (MeNH,), dimethyl 
amine (Me,KH), and tnmethylamme (Me*N) The 
essential results are tabulated below and illustrate 
the influence of the medium m dipole moment 
determmations* The figures represent the total 
polarizations of these four substances calculated at 
26“ by the usual formube 


PoiuuiAnosi or Ax: 
Stnto 

nt lero preMura 


lUA ASH ITS MBTHyP DSMVATIVIMI 
NB, UcJiH, Mc.SH 
49 8 44 9 36 8 28 8 



Full details of this work, and a discussion of its 
unplioations, will be published elsewhere later For 
the present the relative magnitudes of tho ratios 
p fsM(WFdl*M>iv«d and PgAseous/Fuquid may bo noted It 
will be seen that while ammonia oonforras to the more 
eommon type of beha3nour and has both these ratios 


greater than unity, the reverse is the case for the 
di and tn methylammes, where the differences 
between the polarizations are greater than in other 
previously noted ^ examples of this kind of abnormal* 
solvent effect 

R J W Lk FfevBE 
P Russfll 

bir William Ramsay and 
Ralph If orator Laboratories 
University f ulloge, 

London, W C 1 
Aug 31 


See aUaetone Ann Hep Chem Soc SS 117 (1937) 

• Kumlcr J Amer Chem Soc 68 1049 (1936) 

' ( aloulnt (1 from mcAHurcmentA by Grubb Chittun 
Amer Chem Sue SS 776 (1936) 

‘ Le FSvie nnd RiimoU J Chem Soc 491 (1936) 
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The Polarographic Sero-Reaction for Cancer 

In a detailed communication' I have di scribed 
two polarographic soro reactions concerning typical 
changes m human serum of individuals suffering 
from cancer sarcoma acute inflammations fever or 
some bile and liver disorders 

A re investigation of the n action I use has 
given rise to some erronooiis remarks Messrs F 
Bergh O M Henriques and C O Wolffbrandt state 
in a letter in Natubb* that tho great effort m tho 
polarographic soro rear tion carmot bo due to the 
presence of cystino compounds as tho concentration 
of cystmo had to bo 100-1000 times greater than that 
generally found in scrum Thc<ie mvestigators how 
ever, have wrongly iistd a solution of cubaltarnino 
(reagent for pnitein containing cystini ) instead of 
the reagent for pure cystini which is cobaltous 
chloride (divalint salt) Wlion tin latter proper 
reagent m umsl a 1000 tiiius smalKr com entration 
of cystine causes the same cffict as is shjwn in the 
last curve of those authors and is in completo agret 
mont with tin cvstino content goni. rally found in 
serum (Their < ffect is obviously due to a trace i f 
ilivalont cobalt m the trivalent salt solution used 
brought m by tho reduction with cysteine ) 

As a risult of this mistaken experiment, Messrs 
Birgh Hi nriqm s and Wolffbrandt ascribe the jiolaro 
graphic effect in tho cancer reactions to an additive 
expression of several substances In answer to this 
suggestion it sliould bo emphasized that only such 
substances can bo considered whuh cause the typical 
polarographic effect in the buffered cobalt solution 
and give an empty curve in tho absence of the 
cobalt reagent This is tlio ihief characteristic of tho 
polarographic double wave produced by proteins 
contaming cystme or by their degradation products 
Therefore none of tho ihomically defined substances 
investigated by Messrs Bt rgh, Henriques and Wolff 
brandt can be taken into consideration except 
lystine or cysteine 

These a ithors also show that unno and water 
extract of yoast give in oubaltio solutions similar 
curves to the doprotouiated serum This is in 
aocordanoe with facts already established* as well as 
with my interpretation of them, that tho polaro 
graphic effect is to bo ascribed to proteins or poly 
peptides contaming oystmo nuclei present m these 
biological fluids Their findmg that the subsumes 
responsible for the polarographic effect m urine 
passes slowly a Cellophane’ membrane clearly in 
dioates that the proteic substance in unne has a 
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mnaller molecule than that in the deprotemated 
serum 

To the discussion of the view of Waldschmidt 
Leitz that the polarographically active substance m 
oarcinomstio deprotemated serum may be a sulphtir 
free muooid‘ I would pomt out that this assumption 
IS not in accord with my experimental facts, the 
hydrolysates of the deprotemated serum solutions m 
question show clearly the presence of cystine and 
moreover, m the same relative content as found m 
the various non hydrolysed deprotemated patho 
logical or normal sera the cystino content m the 
deprotemated serum is of the order of lCh‘ molar 
and IS always higher m the caroinomatic case , 
against the necessity for a mucoid theory is also the 
fact that an identical polarographic elfect is evoked 
by a deprotemated solution of pure orystallme 
albumm, if the albumm is first degradated with the 
alkali or pepsin* 

The experimental evidence thus shows convinc 
mgly that the changes m pathological sera polaro 
graphically detected consist in a protoolvtic degrade 
tion of serum proteins by which cystme oontaming 
high molecular products bearing the character of 
albumose, are split off The origm of this proteolysis 
taking place m the blood must bo sought in the 
morease of some products of the pathological raeta 
holism, of the type of Abderhaldens proteolytic 
reactions 

R BrdiAka 

PhysK o chemical Institute 
Charles University, 

Prague 
Aug IB 

■ Drditxs B Alia l/iiio fitUmationaiu eontra Camrum 8 1 1 (1038) 

• ^ * Wol(Ibr»ndt C 0 Vatur* US 

• Rownthal H 0 Mitrodkemu 8S 233 (1037) 

• WRldAfhmldt L«IW E Aitffttc Chm 81 324 (1038) 

‘ BrdItiM B to lx pulllnhcd oIh whirr 


PhotO'ammomfication of Organic Nitrogenous 
Compounds in the Sod 

In recent years Oopala Rao and Dhar‘ GopalaRao* 
Dhar and co workers* and Corbet* have shown that 
nitrification m sods occurs partly as a photochemical 
reaction under the mfluonoe of sunlight Dhar and 
CO workers* have also brought forward considerable 
evidence to show that fixation of atmospheric nitrogen 
IS favoured by sunlight 

We have now found that the decomposition of 
various nitrogenous compounds, the so called am 
raoniflcation occurs as a purely photochemical 
reaction m the presence of photocatalysts like heated 
sod or Ignited feme oxide Aqueous solutions of 
various nitrogenous compounds wore exposed to 
sunlight (for 30 hours) m ‘Pyrex glass flasks under 
sterde conditions The amoxmt of ammonia liberated 
in the decomposition process is estimated by Folin s 
method The results are as given below 
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It thus appears that many important chemical 
reactions m the sod can be brought about by the 
photochemical action of sunlight, mdependently of 
bacteria 

Further work is in progress 

O Oopala Rao 

Andhra University Ch I Varadanam 

Waltair 

WScMiKt 81 870(1031) 

•SoaSeitttct 88 143(1034) 

• NatVRI 188 213 (1034) 187 462 (1036) 

‘ ttxoehm J 88 1675 (1034) 80 1086 (1033) 

• Natpri 187 629 1000 (1936) US 643 1060 (1086) 


Effect of Pyndme Compounds on the Nutrition of 
Staphylococcus aureus 

Becbnt mvestigations have established the 
necessity of nicotinic acid (or amide) for the growth 
of Staphylococcus oureu»‘ In a previous rejiirt it 
was shown that the ability of this organism to utilize 
compounds related to niootmio acid is limited We 
have since prepared several oopipounds of mterest 
in this connexion, and the determmation of their 
biological activity is herewith reported 

The synthetic ammo acid glucose medium of 
Fddes et al * was employed m testing the activity 
of the senes of compounds The compounds were 
tested in the presence of an excess of thiamme 
(0 06 gamma per 10 c c of medium) using an 18 hour 
culture of S aureus 

Niootmyl glycme exhibited growth promotmg 
activity in the same order of concentration as nicotinic 
acid Trigonellme, pyndme betame P-oarboxvlic 
acid, a amino pyridine, and a ammo pyndme 
P carboxylic acid were completely mactive as growth 
factors for S aureus It may be of mterest to recall 
that Ackermann* isolated mcotmyl glycme and 
trigonellme from unne following the administration 
of nicotinic acid 

Maurice Landy 

Research Division, 
b M A Corporation, 

Cleveland, Ohio 
Aug 26 


Knjjilit 


88 8 (1988) Landy M Proc sfor Etj) Biol Ue4 18 504 
(1938) 

•nide« P Rlrhardaon O H Knlglit B C J O and OUdatonc 
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A Saccharum - Zea Cross 
Both Saccharum and Zea are distinguished by the 
readmess with which they cross with related genera 
For example, while Mangelsdorf and Reeves* have 
crossed Zea Mays with Euchlama and Tnpsaoum, 
Venkatraman and Thomas* have crossed 8 offictnarum 
with a species of Sorghum and even the remotely 
related Bambusa* I have also crossed 8 offimnarum 
with Imperota Cylindnea Beaew and 8 sporUaneumL 
with Sorghum Durra and Sorghum halepense In 
spite of Zea and Saccharum being m two different 
sections of the Orammete — ^dmdrop^mneae (ud 
Maydeae (Bews) — thought it worth while to orom 
them and after several attempts usmg many thouaaiids 
of flowers of a male sterile variety ( Vellai) of B <^in~ 
arum 2n <» 80 8x at the fetn^ parmt, and Vanety 
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Golden Beauty of Zea Mayt 2n 20, 2B as the male 
parent, 1 obtamed a emgle seedling This plant 
has received the expected 40 chromosomes from the 
Saeciharum parent and 12 chromosomes from the male 
parent Zta Amongst these the VI nucleolar ohromo 
some of Zta Maya is recognizable 



Photomioboorajpr or thk chromosome complex 
or THE HYBRID bEtweeh S officttiantm (Vkllai) 
AMD Zta Mayt (Ooldeh Beauty) srowino the 

SINOLE VI HTJCISOLAR CHROMOSOME AND THP B 
CHROMOSOMES RECEIVED FROM THE MAIZE PARENT 


The hybrid resembles the Saccharum parent more 
closely as we should expect from these chromosome 
contributions but it has the characteristic epidermal 
hair found on the upper side of the leaf in Zea Maya 
and related genera The cross however is dwarf 
in habit and although it has tillered freely has not 
produced flowering canes after twenty two months 
It lacks the vigour and early maturity found m 
Saccharum Sorghum hybrids 
This cannot be due simply to the remoteness of 
the cross smee the Saccharum Bamhusa hybrids are 
very vigorous It must rather be duo to the moqiiality 
of the contribution of the poljrploid and diploid 
parents The same consideration is likely to vitiato 
the fertility of the hybrid Iho occurrence of these 
remote crosses m experiments indicates that the 
degree of anastomosis m the ancestry of polyploid 
species may be much greater than is commonly 
suspected 

E K Taxaki Amhal 
Sugarcane Breeding Station 
Coimbatore, 

South India 


Ma^M^ 


P c. 


V. , wKl R O Uybridlutinn of Haizp 

d EucUana J Rmd 28 327 343 (1932) 

_ and Venkatraman T 8 Sugarcane — Sorgl um 

Bybridi Agn J India 25 164 (1930) 
t'ankatiaman T B Sugarcane — Bamboo Byl rl 1» fnd J Atri 

*< 7 Pt m 613 (IM?) 


Vowel Vibrations and Vowel Production 
Ta» dark band m Fig I is the reproduction of 
the speech track of a vowel {a m hatch) on a sound 
film The serrated upper ed^ is the registration of 
the vibratory movement of the particlee of air, that 
iSr It 18 the curve of vibration It is seen to consist 
of a senee of portions — ^vibratory ‘bite — each of 
wldob begins strong and fades away to zero Such 


a curve is the registration of a free vibration aroused 
by an impulse that is not a vibration The glottal 
action consists of the repeated openmg and shutting 
of the glottal slit A puff of air is sent mto the vocal 
cavity at each opening movement , each puff sets 
the air in the cavity into vibration 



iig 1 

The profiles m the vibratory bits are diflerent 
for the different \owel8 (Fig 2) The vocal cavity 
therefore has a different form m each case The 
progressive change in the profiles of a vowel indicates 
that the vocal cavity changes its form constantly 



Fig 2 

Every element m a vibratory bit has its char 
octeristic rate of fadmg (logarithmic decrement) 
Ihis IS always large and never zero Forceil — or 
resonance — vibrations do not fade , their logarithmic 
decrement is zero The vowel vibrations are as the 
tracks show, not forcod vibrations , they cannot 
have been produced by resonance 

E W SOBlPTDIUt 

Phonetic Laboratory, 

62 Leytonstone Bo^, 

London, E 16 
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Science and Mankind 

Ii we are to deal with the science of man, one of 
the first steps is to know our own position m the 
recurring cycles of civilization Then we can see m 
what direction we are heading at present 

The cycle of economy and waste covers about 
130 years The waste began at 1S35, 1660 1790 1920 
The more austere periods revived m 1660 1690 
1820 , may we therefore look to 1950 or thereabouts T 
This IS known m the northern saying, from clogs 
to clogs in three generations 

The long general cycle of civilization m Egypt boro 
the beet work m 3700, 2600, 1660, 460 bo, and 
AD 760 an average of 1 116 years, rosomblmg the 


1,100 years of the Great Year” known to the 
Etruscans In each Of the repetitions there was the 
same order of development — sculpture and archi 
tecture, pamtmg, literature, mechanics, science, and 
lastly wealth, the stage we seem now to have reached 
Followmg that other races break m for plunder, and 
after some centuries of mixture a new dommant rises 
with a fresh cycle 

A still larger cycle is that of race The Sumerian, 
the Semite, and the Perso Aryan have successively 
been leaders of the East We seem now to be nearmg 
the end of Aryan rule, unless wo can make recovery 
Fi-indebs Petbie 


Jerusalem 


Points from Foregomg Letters 


The transition temperatures of superconductive 
alloys are considered by Dr H Jones who states 
that the change m the transition temperatures of 
superconductors when small quantities of other 
metals are added m solid solution arises from the 
change of entropy m the normal phase of the metal , 
the entropy of the superconductive phase being 
relatively little affected by the impurities 

Dr H London has mvestigated liquid helium II 
by means of an immersed Kniidsen manometer 
Instead of the repulsion which might be expected 
he found an attraction which seems to indicate that 
the heat flow is associated with a flow of liquid 

Clusters of short range tracks observed on photo 
graphic plates covered with paper and parathn wax 
and exixwed for five months at an altitude of 
3,400 m are described by Marietta Blau, who 
suggests that they are due to slow movmg ionizing 
particles arisuig from the disintegration of atoms m 
the photographic emulsion This disintegration may 
be due to secondary radiation liberated in the paraffin 
wax by the cosmic rays 

The possibility of generating artificial auroras by 
powerful radio stations such as those of Cmoinnati 
and Moscow is discussed by Prof V A Bailey A 
visible glow discharge near the lower part of the 
E layer of the upper atmosphere could produced 
by i^iating a circularly polarized vertical beam of 
gyro waves at the rate of 600 kilowatts from a not 
work antenna of 2 km square With one milbon kw 
It might be possible on clear nights to provide an 
illumination over ten thousmid square miles equiva 
lent of that to the full moon when overhead 

Photographs of the spectra of the light omitted 
from the {^itive column m an electric discharge 
in wide tubes (3 cm diameter) filled with rare gases 
(krypton, argon) or mercury gas are submitted by 
Dr 8 P McCallum They show that all have the 
same long wave spectral lunit at about 6860 A 

Renewed and extended measurements of the 
Paschen contmuous emission of hydrogen leeals Dr 
T L Page to adnut that Kramers’ law is valid for 
atomic hydrogen He still oonsiders, however, that 
it should not be used m calculating the absorption 
of the alkalis and the non hydrogenic elements m a 
stellar atmosphere 

Dr J F Sohoutm pomts out, contrary to Craw- 
ford’s assumption, that the Lythgoe effect cannot be 
explained by theories based on photoohemieal 
changes alone The close resembkmoe between the 
varirlig latent period and the a-adaptation strongly 


supports Lythgoe s assumption that the effect is due 
to nervous interaction, which, moreover, must be of 
the inhibitive kmd 

The ilisorepanoy in the recorded values for the inter 
facial tension between mercury and water, which 
vary from 376 to 427 dynes/cm , are due accordmg 
to D 0 Henry and J Jackson to the effect of 
dissolved oxygen , this produces mercury ions which 
are strongly adsorbed at the uiterface In vacuum 
or in the presence of hydrogen or nitrogen the higher 
value of 426-427 dynes/cm is observed 

The dielectric polarizations of ammonia and the 
throe methylamines have been compared at 25° in 
the gaseous, dissolved (benzene) and liqu^ conditions 
by Dr R J W Le F6vre and P RumsH For 
ammoma the polarization is greatest as a gas and 
least as a liquid, but for di and tri methylamines the 
reverse is tho case The last named ammes are there 
fore good examples of a loss common type of behaviour 
referred to previously by Dr Le F^vre 

Dr R Brdi6ka criticizes the findings of F Bergh 
O M Henriquos and C G Wolffbrandt conoemmg 
the probable substances responsible for tho polaro 
graphic curve obtained with the serum of cancer 
patients He concludes that the only active substances 
are cystemo or cystme, arising from the break up 
of serum proteins (for example, albumose) 

Liberation of ammonia from nitrogenous organic 
compounds by ignited feme oxide and heated red 
soil under the influence of light, has been observed 
by O Oopala Rao and Ch I Varadanam The authors 
suggest that mtrihcation in soils may likewise be duo 
to photochemical action 

Nicotinyl glycme alone among a number of related 
compounds is found by Maurice Landy to possess 
the same growth promoting action upon Staphylo 
coccus aureus as mcotmic acid 

A photomicrograph of the chromosome complex 
m a hybrid between the sugar cane and the Indian 
com IS submitted by Dr E K Janaki Ammal, show 
mg that a majority of the chromosomes come from 
the female sugar cane parent The cross is a dwarf 
plant resembling a sugar cane but havmg the char- 
acteristic epidermal hair found on the upper side of 
the leaf m Zea Mays 

Photographs of profiles of vowel sounds on sound 
films are submitted by Prof E W Scripture Hs 
pomts out that every element m a vibratory bit has 
Its oharactenstio rate of fading and that the vowel 
vibrations cure not forced vibrations and cannot have 
been produced by resonance 
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Research Items 


Piltdow-' Man a Rc-exanunation 

Thb reconstruction of the skull of Piltdown man 
has been reconsidered by Sir Arthur Keith in the 
light of later discoveries, and his results were com 
mumcated to Section H (Anthropology) at the Cam 
bridge meeting of the British Association He dwelt 
in particular on the suiatomical resemblances between 
the Pdtdown skull and the later Swanscombe skull 
Ape like features m the Piltdown bones and brain 
have escaped notice hitherto Piltdown man’s fore 
head is strongly made, but upright, compared with 
his contemporaries in Java, Chma and Africa His 
head was high vaulted and his brain relatively large 
Yet m some parts of his face, particularly m the 
region of the chm and jaw, Piltdown man was the 
most ape-like of all He blended in the strangest 
and most unexpected manner characters of ancient 
ape and evolved man Apparently his progeny 
became extmet before the dawn of modem con 
ditions Swanscombe man and the ‘Lady of Lloyds’ 
seem to be some of his remote descendants The 
greatest difficulty that the anthropologist has to over 
come before he can mterpret the Piltdown fossil frag 
ments aright is due to an unexpected feature — the 
brain of Piltdown man, though moderate in volume 
and simple m oonvolutionary pattern, is asymmetrical 
to a degree rarely met with oven m modem heads, 
although It has been believed that asymmetry is a 
mark of a highly evolved brain, and confmed to 
modem races of man In the previous reconstruction 
of the Piltdown skidl symmetry hod been sought — 
m error In Swanscombe man there is also a high 
degree of asymmetry We have therefore to alter our 
conception of the antiquity and meaning of asym 
metry Another unexpect^ feature is that ape like 
characters have been replaced by infantile This 
tendency to pedomorphisra appears also m the Bush 
man, one of the most primitive of modem types 

Occupauonal Risks 

In a ^por before the Royal Statistical Society on 
May 17 last. Dr Percy Stoclu, of the CJeneral Register 
Office, discussed the occupational risks of workers in 
different mdustnes and in different localities of 
England and Wales He dealt m particular with the 
attempt to separate the direct effects of a man’s 
daily work from the accompanying indirect effects of 
the environment in which, generally by oompulsien 
rather than by choice, he lives m order to carry out 
that work In 1861, 1861 and in 1871, the Registrar- 
General tabulated the details of men m numerous 
occupations m different regions of the country, but 
little use was mode of this material Dr Stocks cited 
examples of oertam occupations which have given 
^e statistical impression of bemg intrinsically un 
healthy, as with the high cancer rate m 1930-32 
amongst workers m slate, or the*17 per cent excess 
mortality for Lancashire coalmmers over Nottingham 
and Derby miners m 1030-32, which owe their un- 
ihvouiable mwtsdity rates to their localization m 
counties whereby the workers euid their families share 
bigherdeath-ratM In 101 1-14, London’s mortality was 
8 pear cent above and the average mortality of the 
neighbouring rural areas was 27 per cent below the 


rural rate London s cxcet* abov c the neighbourmg 
mral areas being 48 per cent In 1931 34 this was 
reduced to 32 per cent The inland towns with more 
than half their males at work in manufacturing 
industries, or mining and the northern textile towns, 
had a standardized mortality in 1011-14 between 36 
and 40 per cent above that of the neighbouring rural 
anas on excess which in 1931 34 was reduced to 
26 30 per cent The haimful effoits of the older 
manufacturing industries upon the health of the 
towns in which they arc located appears to have 
duninished during the last twenty five years, but is 
still considerable The Registrar General s review 
for 1934 ossociatoil the mortality of residents m the 
large towns with three factors overcrowding as 
mi asureil bv persons per room , the proportion of 
partly skilled i r unskilled workers in the population , 
and the latitude, the mortality increasing m the 
more noitherly towns tspecially among men of the 
unskilled class and their wives, but not among men 
of the professional class although present in their 
wives With rural workers the effect of ‘northcmlinoss" 
on men’s mortality is slight and is entirely absi nt in 
the unskilled class 

Phytoplankton of the Thames 
A ooMrBFHKNsiVB Study of the jihytoplankton of 
the River lhamos mode by C H Rice during the 
period 1928-32 has recently been published in two 
papers {Ann Dot , New Senes 2, No 7, 639-682, 
July 1938) In the first paper, tlio author, after a 
brief historical review, discusses the chemical and 
meteorological data such as air and water tem- 
peratures, sunshine, rainfall, natural flow of the 
river, chemical analyses Then follows the author’s 
researches on the phytoplankton of the mam river 
Here are assembled such important data as amoimt 
of phytoplankton, relation between its quantity 
and the environmental factors, composition and 
periodicity of the phytoplankton, with a list of con- 
stituent algae The phytoplankton consists, os in 
other rivers, chiefly of diatoms, and monthly maxima 
of different genera are given Green algae began to 
be prominent in mid summer Simshme and flood 
rainfall (with its effect on velocity) are shown to be 
responsible for difforenoes m composition and amoimt 
of plankton Further detailed observations on the 
phytoplankton of the mam river are given m the 
second paper Here are considered periodicity of 
diatoms, Chlorophyoe® and Chrysophycens, and 
factors affecting periodicity The plankton of the 
tributary streams and backwaters is then deeonbed 
Evidence is brought forward to show that the 
plankton of the mam river is not derived from that 
of the tributaries and backwaters, but rather from 
the bed in the shallow parts of the river 

Ash Content of Apple Shoots 
V O VAn>YA(J Pom andUort 6ci,16, 101, 1938) 
has mveetigated the seasonal cycles of ash eon 
stituents m the terminal shoots of 16 year-old Lane’s 
Prmoe Albert apples growing on MaUmg stocks II, 
V, Vll, IX and B, m an attempt to find a relation 
between stock mfluenoe and nutrition Well defined 
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seasonal cycles of lime magnesia potash and phos 
phone acid ■were recorded These were similar for 
all the stocks except Af IX. which showed earlier 
cycles for total ash and P,0| in the bark Trees on 
M IX alone showed a h gh jiercontago of lime and a 
low percentage of potash in the sh iota compared with 
those on the other stocks P,0, showed a negative 
euid MgO a positno correlation with the known 
Mgonr of the stocks and MgO was negatnely ooiro 
lated with precocity the values for Af IX and M VII 
being particularly low Particular attention is gi\ en 
to the bark/wood ratios of ash constituents and in 
this respect trees on M IX are outstanding the ratio 
for phosphoric acid lieing highest and for ash lime 
magnesia and potash lowest comparetl with the 
other stocks The bark/wood ratios are shown to bo 
related to vigour thosi for ash and magnesia being 
positively corrolatefl and for PiO| negatively cor 
related, with tree height 

Quadrivalent Nitrogen 

Thk number of known free radicals i f the type if 
diphenyl nitrogen oxide containing quadrivalent 
nitrogen is at present ixtromily small W Hucke 
and W Liiegel have rocentlj described the prepara 
tion of phenyl 9 trane docaljl nitrogen oxide {Btr 
defitach chem Oeatlla Juh ) The discoverj of this 
substance resulted from an investigation of the pro 
pertips of 9 nitros i trans decalin which was found to 
differ from aromatic nitre s< compounds through its 
inability to f mi aro r azoxy compounils bv con 
densation with pi imarj amines or phenyl hj droxyl 
amine On the ether hand it reacts oasilj with 
phenyl magnesium bromide to produce phenyl tert 
dtcalyl hydroxylamme a cik urloss compiund which 
oxidizes si jwly on exposure to the air to fonn phenyl 
9 trans deoalyl nitrogen oxide (0,111 NO C„Hi7) 
a stable red substance the m leciile of which contains 
quailrivahrit nitrogen and from which phenyl 9 
trans decal> lamino can he obtained by i^uction 
This reaction appears to be peculiar to the aromatic 
series since the reaction ^twoen 9 nitroso trans 
decalin and alk>l magnesium halidos results only in 
the format! m of hvdroxylammo decalin 

Sutistical Methods in Engineering Specifications 

In a paper entitled A Statistical Examination of 
Specifications for the Mechanical Testing of Line 
Insulators by W 1 O Deu {J Inst Elec Eng 83 
No 601 Septcmlicr) the probabilities involyed m 
certain clauses of a f entral Electricity Board speci 
fioation are analysed mathematically It is shown 
that a batch of 2 700 units stands an even chance 
of acceptance as the result of testmg a sample tf 
18 for guaranteed minimum strength despite the 
fact that there raa\ actually be 130 defective units 
m the batch Such an accepted batch is mode up 
into strings of nme in which case 36 per cent of 
smgle strings or 56 per cent of double strings may be 
expected to oontam at least one defective unit It 
18 suggested that better results might be obtameil 
by the application of one of the statistical methods 
described in Dr E 8 Pearson s Statistical Methods 
m Standardisation (B S S 600, 1986) The author 
also suggests that although there is so much latitude 
m the applicability of present speotfioations, their 
clauses may have forced manufacturers to produce 
designs m which the quality of resistance to thermal 
stresses u unjustifiably unpaired 8tati8tioal methods 
of appraisement might be expected to restore any 


such lack of balance in design and also to disceiint 
substantially the effects of possible prior testing b\ 
manufacturers, which may at present invalidate the 
conclusions reached by an inspector The paper 
conoludes with appendixes which illustrate the 
necessity of choosmg an adequately large sample a 
matter upon winch existing specifications are com 
moiilj III error 

Variation of Cosmic Rays with Time 

The absence of any inaiked variation of the 
intensity of the cosmic rays with the position of the 
Milky Way in the heavens has been thought to exclude 
the generation of the radiation within our galaxy 
H Alfv6n (Phys Rev 54 97) shows that the paths 
of the particles are probably greatly oomphcat^ bv 
electric and magnetic fields in interstellar space Tht 
east-west asymmetry of the cosmic rays shows that 
there is an excess of positively charged cosmic lay 
particles The resulting interstellar space charge 
will bo neutralized by slowly moving ions which 
should follow the motion of the stars If the cosmic 
ray particles are not isotiopio relative to the stellai 
system — for example if they have no share m the 
galactic rotation as formerly suggested by Compton 
and Oettmg — the relative motion of fast and slow 
particles leads to the existence of large magnetic 
hekls m space With oven a small anisotropy thi 
fields would bend cosmic ray paths in curves of radii 
small compand with interstellar distances A high 
degree of isotropy of the ladiation is therefore a 
oonaequonce of the charge on the particles and tells 
us n< thing about the place of origin of the lays 

Physical Changes on the Moon 

Mb RoBtBT Babker las a paper with this title 
(J Brit Astro Assoc 48 9 July 1938) in which he 
recirds the results of observations by himself an! 
others on ceitain lunar features alleged to sh w 
physical changes Thus, two of the southern bands 
radiating from Aristarchus have very variable tx 
tensions and those could be best described os duo 1 1 
lowly vegetation subject to fiuctiiating harvests A 
mound between Cassmi and the Great Alpine Valley 
shows considerable changes during each lunation 
and Emiey supports Pickering s view that this 
phenomenon is due to hoar frost Mr Barker claims 
to have mapped a number of new craterleta in the 
southwest area of Mare Cnsiiim and several ot lier 
lunar observers have corroborated liis discovery Ho 
suggests that they escaped detection for a long time 
because they are the source of obscuring matter 
Amongst other changes noticed reference may be 
made to those on the west wall of Plato and the 
variations in depth of colouring tmd area were also 
recorded by Mr W E Fox Newark Mr Barker 
describes the changes os those that ooidd be produced 
by quick ^wuig vegetation which has about 16 
days m v^ioh to complete a cycle of germination 
growth and fructification Mr T L MacDonald 
contnbutes some notes on the paper, tmd os director 
of the Lunar Section of the British Astronomical 
Association he is cautious before committing himself 
to acceptance of vegetation on the moon Varying 
libration or changes m the heating of the lunar 
surface may, be suggests be responsible for altera 
tions m colour effect Further observations by mde 
pendent observers and the investigation of the 
correlation of the effect with libration and other 
factors are most essential for progress m this branch 
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Three Meteontic Falls in the U S.S.R.* 


Stony METaOHM of KxrasAz 

A iAhh of meteoifiti# irtonos toolt plaoo on 
September 13 19»?, at 11 15 UT near the 
Kaineaz collective farm (Musliimi Tartar Republic) 
56° 26 N and 16 F 

\ fire ball (bohde) with a abort fiery tram waa se n 
moving m a north west direction leaving behind a 
smoky trail persisting for 10-15 mimites , m the air 
the faro ball was divided into parts Ihe detonation 
was heard at a distance of 130 km 

The fragments of a stony meteorite were scattend 
over the surface of an ellipse stretching in a north 
westerly direction with the axes 40 km and 7 km long 
The largest v er> well preserv ed fragment weighing 
nliout 102 5 kgm fell at Kainsaz the extreme north 
west pomt of the ellipse and the smallest n it sized 
fragment at the opposite point of the ellijisc near 
the village of Kostoievo Between these two points 
a number of smaller fragments wore found weighing 
53 kgm (Kainsaz) 27 6 kgm (fash Flga) 22 kgm 
(Kraany Yar) and othiis a total of fifteen frag 
ments with the tot il weight of more than 200 kgm 
1 av e been found 

The deprtssions oaustd by the largest fragments 
ha<I the appearance of smill pits with the depth 
approximately equal with < ne cxctption to the 
vortical dimension of the fiagmrnt 
The fragments found were a dark gre> colour with 
a greenish hue inside had chon Irulos an 1 were 
covered with a black somewhat r ugh crust with 
charaotenstic piezoglvpts These specimens affcctel 
a magnetic ne^le slightly The meteorite has lieen 
I roviSK nally leferred t > the chondrites 

1 S Sflivanov 


Stony Meteorite cf Kaptal Aryk 
T he stony meteorite fell on May 12 1937 at ab iit 
10 46 UT m the centre of the village of Kaptal 
Ar>k (Kalmin, Kirghizian SSR) 42° 27 N and 
73° 22 E The flight of a fire ball (bolide) of a 
slightly reddish colour was observed from which a 
large number of small sparks were scattered forming 
a bright trad instantly disappearing behind the fire 
ball 


The fire ball was seen moving from east to west 
All the phenomena of the fall lasted not more than 
two or three seconds At the beginning a dm was 
heard, resembling that produced by the flight of 
several aeroplanes , then a deafening detonation was 
heard, audible at a distance of 20-30 km The flight 
of the fire ball was noted at Frunze within a distance 
of 70 km from the place of fall No marked ilhiraina 
tion of the country was observed , the illumination 
withm a distance of 46 km from the place of fall (at 
the Karl Marx collective farm) resembled moonlight 
The meteorite penetrated 60 cm. ;nto the hard soil of 
the street 

On the surface the stone has a black smooth crust 
about 0 6 noxn thick, and oharaoteristic piezoglypts 
The inner mass of the stone is traversed by closely 
spaced black veins On the fracture surface grams 
of mokel iron are perceptible 



Dr W Vemsibky chair 
B Academy of Bclenoet 


Ih initial weight of the nietcHinte is estimated 
at 3 5 kgm The meteorite may be provisionally 
referred to the veined chondiites The total weight 
of the three paits of the meteorite delivered to the 
Academy of St no s of tht U S S R is 2 904 kgm 
I) P Maiiuoa 



rmaii of tlio Meteorite 
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Stony Meteoritb or Lavrentievka 
On January 11, 1938, at about 10 30 UT. a 
meteorite of a lens like shape, -weighmg about 1^ kgm 
was seen to fall near the village of Lavrentievka, 
Orenburg region (62° 27 N , 61° 34 E ) 

The meteorite fell within a distance of 18-20 
metres from T A Zhigunov, a himter, who picked 
it up immediately Previous to the fall this witness 
heard m a northerly direction a dm with three 
detonations followmg each other at equal intervals, 
each subsequent stroke being stronger than the one 
preceding it 

The detonations precedmg the fall of the stone 
were heard by many of the inhabitants of the village 
of Lavrentievka and other neighbouring villages 
However, neither T A Zhigunov nor tuiyono else 
observed any light phenomena, although the sky 
was perfectly cloudless 

The stone fell on a frozen ploughed soil not coveretl 
with snow , it penetrate <1 only 6 cm mto the soil 
During the fall the stone scattered on different sides 
clods of frozen earth over an area up to two metres 
in radius, m addition, as observed by T A Zhigunov, 
the stone itself was for some tune revolvmg about its 


Two mmutes after the fall, T A Zhigunov picked 
up the atone and felt it to be too hot to be held in 
a clenched hand , therefore he placed it on the 
ground , m about ten mmutes the stone bad cooled 
to such an extent that it could be readily taken in 
the hand 

During the fall, a small chip was split off from the 
stone Later on, three more small pieces were 
broken from it All these pieces, placed together 
with the bulk of the stone, reproduce the original 
lens like shape of the stone 

The weight of the four fragments of the stone 
thus assembled is 793 60 gm Moreover, probably 
200 gra were lost in the crushing of the stone 
The meteorite may be referred to white chondrites 
and contains a rather large number of ohondrules 
and metallic grains The mat smooth crust of the 
meteorite is of a black brown colour and has no 
piezogljpts 

The study of this fall was made by the present 
writer The five fragments of the meteorite men 
tioned above have been placed m the motoonte 
collection of the Academy of Sciences of the 
USSR 

E L Krinov 


Greek Earthquake 

S UDDENLY and without any premonitory 

tremors in the early mommg of Wednesday 
July 20 a very large area centred in northern Attica 
Greece, was disturbed by a violent earthqusJce (see 
Natubb July 30, p 202) which did much damage 
to property and caused the deaths of twenty people 
and injuries to a hundred others It is now possible 
to add some further details of this shook from a 
prelimmary report prepared by Prof N Critikos of 
the University of Athens, though the final conclusions 
will not bo available for some time 

The first pulses to reach the seismologioal observa 
tory at Athens did so at 2h 24m 198 (1 mE O ), 
and thus the initial tune of the shock must have 
been 24m 13s A 28 The pulses immediately 

succeeding those were of such violence that both 
seismographs at the observatory were forced from 
their bmnngs and damaged The 1,000 kgm Wieohert 
horizontal pendulum was so seriously damaged that 
it took several dajs to repair, but the 1,200 kgm 
Wieohert vertical instrument was put right almost 
immediately, and was registering agam about one 
and a half hours after the initial shook This latter 
instrument registered small aftershocks at mtervals 
of five or ten mmutes for several hours 

The very strong tremors were felt by people m 
Athens to last 8-10 seconds, bemg preceded and 
accompanied by quite loud deep toned imdergroiind 
rumblings The preliminary movement appecued to 
be horizontal and then undulatory with a slight 
dimmution of mtensity towards the imddle of the 
duration It appear^ to come from the north 
north east and to be travelling to the south south 
west On the coast at Scala Oropos, m the epicentral 
region, the mtensity of the shook woe much stronger 
and It also appecured to last longer The region over 
which the shc^ was felt macroaeismioally extended 
as far as the island of Lemnos (Castro), that is, more 
thmSfiOkm m this direction, but m the perpendicular 
jj^ireotion scarcely 140 km to Lamia Syra Thus the 


of July 20, 1938 

epicentral region was elongated in a north east-south 
west direction The villages affected slightly m 
Attica wore Kakossalesi, Malakasa Kapandriti, 
Kiourka and Kalamos, whilst the villages m which 
most damage was done mclude Scala Oropos (with 
Nea Palatia and Pontion), Chalcoutsi, Oropos and 
Sycamuion 

From the above evidence it appears that the tpi 
centre was near the north coast of Attica at a distance 
of 42 6 km from Athens and near a point having 
geographic co ordmates lat 38 36° N long 23 8° E 
The fact that the seismic eneigy was propagated to a 
greater distance m a north east-south west direction, 
that IS, in the direction of the great tectonic fault 
which passes between Mt Pontolica and Mt Pames, 
suggests that there was a sudden vertical movement 
of this fault resulting from a positive orogenic move 
ment 

The earthquake has been followed by numerous 
feeble aftershocks only one or two of which have 
been felt as far os l^pandnti Tatoi, Eretne and 
Chalcis Another shook, of moderate mtensity, and 
having the same ^loentre, took place on July 
27d 3h 29m 19s (T m E O ) and was just sensible 
m Athens Slight aftershooka were oontinumg 
infrequently even on August 12 

Although Greece as a whole is liable to earthquakes, 
the region near and to the north of Athens has not 
been considered M being Mtive seismioally on a 
destructive scale m recent times Modem leaearoh, 
however, indicates that it was probably a seismioally 
active region during the seventh and ejghth centuries 
A D , and thui activity appears to have been renewed 
in the present instance 

The damage done durmg the earthquake of July 20 
was senouB ohiefiy to old and/or badly oonstruoted 
buildings An mteresting ease oonoems the pnma^ 
school at Kaloaalesi, the walla and roof of which 
appear to have moved mdependently, causing great 
damage at junctions 
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Epidemics in Schools* 


T his volume cfjnstilmieB an mtenm report of a 
committee appointed by the Medical Research 
Council seven years ago to mvestigate the subject 
of epidemic and other Ulnesses in schools from both 
the scientific and practical pomts of view Of the 
schools investigated, twenty were public schools for 
boys and seventeen for girls, the majority of the 
pupils being boarders, and the social class being very 
similar in both. Most of the pupils had bron to 
preparatory schools, so that there was no sudden 
change m environment — from the family to school — 
and were between thirteen and eighteen years of 
age. The criterion of sickness adopted was that 
causmg at least one day’s absence from school 
'fhe foUowmg are some of the points that emerge 
from the enormous amount of data collectoti and 
analysed. Nasopharyngeal infections from the 
attack rates seemed to be more prevalent among the 
girls i but this IS apparently not because girls are 
more susceptible than boys, but because the gu-ls 
are subjected to stricter surveillance The common 
cold was one of the most important causes of lost 
tune, and if influenza is included, making one group 
of “nasopharyngeal infection' ’, accounts for as much 
as 63 per cent among girls, and 43 per cent among 
lioys, of all time lost on account of mmor respiratory' 


* Epidemics la Schools sn Analysis of the Data coUectiHl during 
the rfist Five Years of s Suttstleal Inquiry by the School Bpldi mlcs 
( ommlttee (Privy Douncll Medical Besearoh Council, Stxiclal B«port 
belies, No 227 ) Pp IH 239 (London H M SteUoncry OIUcu, 


troubles Epidemic influenza was almost confined 
to the Lent term, and many other diseases showed 
a tendency to be concentratinl into this term The 
incidence of injuries was heaviest among boys in the 
Christmas term ; but whether this is duo to mtonsified 
activity os a result of good health, or to more football 
m this term, is uncertain. Boys suffer twice as 
frequently from middle ear disease, two and a half 
tunes as frequently from pneumoma, and eleven 
times as frequently from acute rheumatism, oompared 
with girls There is no evidence os to the cause of 
this greater inoidonoe upon iKiys ; it may be a real 
sex drfforenco, but it may m part bo due to the fact 
that girls are under stricter suiiervision. More than 
half the boys and half the girls had had their tonsils 
removed, but there is no evidence that wholesale 
tonsillectomy romilfs m a dimmishoil incidence of 
nasopharyngeal and some other diseases 

In regard to the apparent relation between herpes 
zoster and chicken pox, it is of interest that m 
eighteen out of twenty occasions when zoster preceded 
ohioken pox, the first case of chicken pox might, 
from the pomt of view of time, have been infected 
from a case of zoster 

Dr Ijempriere contributes an interesting historical 
mtroduction on the medical history of public schools, 
and Dr Unfllth a section on the bacteriology of otitis 
media and mastoid disease, pneumonia and strepto- 
coccal infections, with determinations of the typos 
of micro-organisms present in these infections 


Work of the Forestry Commissioners 


P erhaps the most interesting part of the 
eighteenth annual rejjort of the Forestry Com- 
missioners for the year ending September 30, 1937 
(London : H M. Stationery Office. Is net), is the 
account of the work undertaken to give effect to the 
Government policy for the Special Areas m connexion 
with afforestation. In the previous annual report (to 
September 1936) reference was made to the mitiation 
of a scheme of afforestation and forest workers’ hold- 
ings in the Special Areas of England emd Wales. It 
was then pointed out that both the acquisition of 
the necessary land and the provision of plants would 
take time, so that no large scheme of afforestation 
could be anticipated during the present year 

The scheme proposed envisaged the acquisition of 
100, (XK) acres of plantable land, its afforestation and 
the formation of 600 forest wortors’ holdings m three 
yoais. This proposal was regarded as an experimental 
step which, if successful, would jse followed by a 
larger scheme oovonng 200,000 acres and 1,000 hold- 
ings to be put through m tm years. 

At the close of the year iinder review, 668,000 acres 
were examined in or withm a 16-znile radius of the 
Sj^ial Areas, namely, 226,000 In the Northern Area 
(Duriuun. Tyneatde, HialtwhJstle and West Cumber- 
land) and SM,000 in the South Wales Area. Of this 


area, 72, (XK) acres in the iioith and 80,000 acres m 
South Wales wore found to be subject to rights of 
eommon and so not available for the purpose in 
view. On the whole, owners of land were favourable 
to the scheme By the end of the year, 42,900 acres 
of plantable land had been acquired spread m noorly 
equal amoimts between th< two regions. 

Nursery work had to be considerably extended and 
a large new nursery has been estoblished at Tair Onen 
m the neighbourhood of Cardiff At this nursery no 
less than seventeen forest workers’ holdings have been 
established Although probably but little known 
to the public, this side of the activities of the 
Commission is by no means the least interesting, for 
the work has been brought to a high level of 
eflSciency 

Owing to a shortage of plants it was not found 
possible to carry out tho ^ditional planting work 
either during tho season of 1 936-37 or that of 1937-38 ; 
m the latter year the projected programme of 3,360 
acres being reduced t<o 3,000 acres It is added : 
“Except for any ill-effects due to the prolonged 
drought of the spring of 1938, plant supply should 
not m future be a bmiting taotor’ It is to be feared 
that in some parts of the country at least there 
wiU have been a considerable mortality, both on 
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Government and private eatatea, in connexion with 
the plantings of early 1938 

During the course of the year, the report states, 
‘an interesting landmark, the million acres, was 
passed, the total acquired to the end of the year 
being 1,008,500 acres 

The report contains some interesting remarks on 
amenity and the opposition of local bodies to afforosta 
tion work m what are considered ‘beauty spots , on 
national forest parks and on private wo^landa — all 
points of considerable interest to the general public 
The Commission is now engaged in undertaking a 
censxis of woodlands m Great Britain, the last census, 
a somewhat inadequate one, having been undertaken 
in 1924 

St. George's Day among Serbian 
Gypsies 

S T GEOKGES DAY (Djurdjev Dan) is of all 
‘Slavas ’ that moat enjoyed by the Gypsies of 
Serbia This feast. Dr A Petrovifi says in his con 
tmumg study of the Serbian Gypsies (J Qyp»y Lore 
Soc , &r 3, 17, 2 , 1938), is not only a holiday, but 
also a harbinger of spring and new life — -finit of all with 
respect to food when new vegetables are available, 
from which a woman, using salt and a little bread 
wdl make a aalod to last a family for a whole day 
It IS also the time when the gypsies cease to sleep m 
the house and take their b^dmg and the anvil 
outside They sit, eat and sleep in the open air 
In the old days, when many Serbian gypsies had 
no permanent dwelling places on October 26 O S 
(ist Demetri 8 Day) tluy ustd to select the village 
m which they would stay for the wmter , but as 
soon as spring had come, all loft their winter quarters 
to meet at Home previously appointed spot on 
Djurdjov Dan One such place was Mirijevo, near 
Belgr^e At such a meeting two to throe himdred 
tents of gypsies would be gathered together Every 
family slew a sheep for the ceremonial meal In this 
meal the whole body of the sheep was brought to the 
table with the horns still on the hesul to show how 
largo the sheep had been The larger the horns, it 
was believed, the bigger the sheep All the gold and 
silver coins the family possossod were hung around 
the neck of the roast^ sheep, mdicating what sort 
of a year the host had harl After this followed 
greetings and quostionN as to the happenings of the 
precedmg year Marriages followed Eating, drinkmg 
and revellmg lasted the whole day In this manner 
they said they were seeing the wmter off down stream, 
along the Danube 

At Kopljan, on the eve of bt George, a thread was 
taken smd hung for a tune on a rose branch It was 
then fsMtened around the nook of a child, where it 
was loft imtil it broke Members of the family gediher 
and weave garlands of flowers, one being thrown on 
the wood shed for storing maize with the words “Let 
the shed bo full of maize” Another is thrown on 
the com loft with a similar formula At night one 
of the men goes to the field of a rich man and gathers 
green com, which he then throws on his own fields, 
with a formula expressing his desire to become a 
“master”, os the man from whom he has stolen the 
com A branch stolen from another man’s tree is 
mode into a cross and painted to ensure fertility 
“like that of the haul nut” An elaborate oerenlomal 
is observed m preparation for the feast, and all must 
first bathe naked m the nver. 


Science News a Centtiry Ago 

The Entomological Society 

At a meeting of the Entomological Society held 
on October 1, 1838, J F Stevens, president, being 
in the chair. The Rev M Taylor presented spiecunens 
of the different sexes of a species of Wasp, and of 
Riptphorxts paradoxus, a smgular species of beetle 
which IS parasitic in their nest An extended dis 
oussion in which several members joined, took place 
relative to the hexagonal formation of the cells of 
bees and wasps in reference to Mr Waterhouse's 
theory upon the subject The followmg memoirs 
were read ‘Notes upon the Egg Coses of the 
Blattse and their Parasites by Mr Sells 2 A few 
words m reply to Mr Macloay s Remarks upon the 
Metamorphoses of Crustacea, by Mr Westwood 
3 Observations on the Habits of the CEstndee by Mr 
Sells ” 


Charles Tennant (1768-1838) 

On October 1, 1838, Charles Tennant, founder of 
the chemical firm of Charles Tennant and Co Ltd , 
died at Glasgow at the ago of seventy years Bom 
at Ochiltree, Ayrshire, on May 3, 1768, he was 
educated at the parish school and was then set to 
learn silk manufaotunng Wlien twenty yt^ars of 
age he became the managing owner of a bleaching 
field at Damiey near Paisley, where he discovered a 
method of controlling chlorme gas by the ailmixture 
of lime His discovery led to the abandonment of 
the old processes of boiling the cloth m weak alkali 
and of exposing it to the sun and air for several days 
and effected great savings In 1800, with the aid of 
four partners, he established the famous works at 
St Itollox, Glasgow 

Although Tennant was unsuccoesful in upholdmg 
the validity of his patent in the courts, his services 
to mdustry were acknowledged by the bleachers of 
Lancashire presenting him with a service of plate 
A history of the firm he founded was published in 
1922 


Science in Austna 

On October 6, 1838, the Atherueum published an 
article by its oorrespondent in Germany, who re 
ferred to science m Austria ‘It is a remarkable 
fact, ’ he Wrote, that Vienna is the only European 
capital in which there is no academy or association 
for the cultivation of science, organised under the 
sanction and encouragement of the State ” Leibnitz 
had made an attempt to found such an institution 
and a plan was brought forward under Maria Theresa 
m 1773, but “nothing further was dreamt of the 
special cultivation of science in Austna, till lost 
year , when twelve men, well known for their 
learning and abilities presented, by the hands of the 
Archduke Lewis, a petition for the establishment of 
an Academy of Science at Vienna These twelve men 
■were — Jaoqum, Littrow, Pnilite, Baumgartner, Els 
ingshausen, emd Sehreiber, as representatives of the 
Mathematical and Physical class , and Kopitar, 
Wolf, Buohholz, Ameth, Cfaonel, and Hammer- 
Purgstoll, for the Philological and Histonoal class 
No notice has, we believe, been taken of this petition , 
and we presume that Prm6e Mettemioh does not 
deem it becoming m a fond and paternal government 
to give Its subjects the josm of thinking “ 
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Societies and Academies 

Pans 

Academy of Sciences {C R , 207, 3 1 3-325, 

Aug. J, 1038) 

A. Cotton, Mixes G CouRTOTanclJ Giiixemin 
A n abnormal case of birefringence caused by the 
('ompression of a transparent substance 
A Denjoy : Convergence of trigonometric serios 
H Pailloux . Fluid movements providing a 
series of relevant surfaces 

R Gbandmontaone : Annual variations of the 
light of the night sky. Comparison with Lord 
F^yleigh’s results. 

R. Planiol . Use of dry rectifiers [copper oxido in 
oil] for the production of continuous high tension 
[current] 

H Gutton and tJ. Bebline : Attempt at the 
propagation of electromagnetic waves of 16 ein 
wave-length Good transmission was obtained 
between the Puy de D6me and Mont Bouvray 
( 1 52 km ) 

Y Ta : Study of the absorption spectra of cts 
and tratu isomers m the near infra-red It is possible 
to distinguish between those isomers from the spectra 
L Amy . Optical properties of disturbed liquids 
observed by reflection i influence of dilution. The 
coloi r by reflection of a suspension is independent of 
the dilution. 

S Nikitink • Generalisation of the theory of 
photodichroism 

H Hulubei and Mlle Y Cauchois Probable 
existence of element 93 in the free state 
M Febbeb : A method of determinat ion of the 
degree of dependence of the disintegrations of atoms 
of polonium. 

P. Mondain-Monval and R Paris . Thermo- 
metric study of the neutralization of weak acids imd 
bases 

Mixe M -L. Delwauixe, F Francois and J 
WiEMANN , Apphr.ation of the Raman effect to the 
study of complexes existing in solutions containing 
mercuric iodide and alkaline iodide 
W Broniewsxi and S Mazois The temper of 
iron contammg iron oxides 
R Pajeau : Raman effect in detormming the 
constituents of a mixture of isomeric dihalogen 
deiivatives of benzene 

P CotrTuaiEK : Catalytic reduction of arylali- 
phatic ketones m the presence of armnes , remarks 
d propos a synthesis of ophedrmc 

E Aubel • Reduction of nitrites by BacxUus coh. 
L Balozet : Adsorption of the virus of [sheep] 
rot by aluminium hj^roxide [prepared by Wdl- 
stAttor’s method] Virulence of the complex Ap- 
plication to vaccination Immunity is conferred on 
sheep by vaccination with the aluminium precipitate 


Brussels 

Royal Academy {BuU. Clatte Set) < 14 , No. 6 , 1938). 

L. Qodeaux : Researches on the cyclic involutions 
belonging to an algebraic surface (5) 

H. Bttttoxmbaoh : Symbolization of crystalline 
forma. After a discussion of the systems of Miller 
and lAvy, the author proposes a system believed to 
oombine the advaata^ of both. 


O Dony-H^nault . Use of forged molybdenum 
without supporting walls for electrical hoatmg up 
to 2,000” C (see later paper by Michel) 

E Asseebebuhs .Stratigraphic position of J 
Comet’s Lubudi system A discussion of the geology 
of part of the Belgian Congo along the Luababa 
River 

M Bbklot S.ibharmonie functions and sweeping 
out 

P Uefrise Multiple Abelian curves without 
points de diratnation 

J Michbe Behaviour of refractory metals, and 
in particular that of molybdenum, at high tempera- 
tures A netw cleotno furnace with a molybdenum 
resistor Measurements on the rate of loss of weight 
of molybdenum due to evaporation and oxidation 
at high temperatures have led to a design for an 
electric furnace m which the molybdenum heater is 
not m contact with any insulating support , it 
can bo used up to 2,000° C 

R Defay The fimdamontal hypothesis of T de 
Bonder can be demonstratefl if the velocity of re- 
action IS a fimction of the state of the system 
P VAN Rysseebf.rohk Note on the velocity of 
reaction 


Cape Town 

Royal Society of South Afnca, Juno 15 

F Gobdo.s Cawston Siiecession of teeth in 
molluscs A comparison is maile of the relative 
length of the radulse of terrestrial and freshwater 
molluscs, the former possessing many posterior rows 
of teeth which can never come into play. Terrestrial 
species, being more exposed to injury during feeding, 
show more sign of constant succession of teeth than 
do the shorter rodulie of freshwater apecios, which 
also contain far more te< th iii each row A comjiarison 
of embryonic radulie with those of tho adult shows 
that some inerease in size of the tooth occurs m both 
terrestrial and freshwater molluscs 

H F P Hebdman The work of R R S Dm- 
eorery II 

T J Hart Plant life m tho .Southern Ocean 

A Ooo, B Gdtsman and K W Simpson : Tho 
quartz horizontal mtensity magnotomotor (Q H M ) 
As these magnetometers are to be used for the inter- 
compariBon of magnetic standards at magnetic 
observatories throughout tho world, the communica- 
tion dealt with tho intercomparison of two Q H M 
Nos 29 and 30, at the Magnetic Observatoiy, Cape 
Town, which are to be used for diurnal variation 
detonnmations of declination and horizontal mtensity 
at stations throughout the Union of South Africa. 
The results show an excellent agreement between tho 
two instruments and their suitability for diumal 
variation determinations. The comparison with 
tho CIW. magnetometer No. 17 was also satis- 
factory 

July 20 

A. V. Duthik and 8 Gabsidk Studies m South 
Afncan Bicciaco*. 12) The annual species of the 
section Rioewilo (concluded) : R. Compaota sp nov , 
and R ratUanmw Steph. R. compacta from Stellen- 
bosch IB a dioecious, annual, synsporous species and 
may possibly be of hybrid origm. R. ratOanmii 
ooours on alluvial mud and is widely distributed m 
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South Afnoa, but appears to be absent from the area 
of winter rainfall ISvo noteworthy features of cell 
structure are the presence of pink sap and a solid 
anthooyanin body in pigmented colls and of elongated 
slit like pita m the ventral tissue of old thalh 

M B Lbvyns Some evidence bearing on the 
past history of the Cape flora At the present time 
the mam area of occupation of the Cape flora is along 
the coastal bolt of South Africa Recent work by 
geologists and archaiologists indicates that in Quatem 
ary tunes South Africa was subjected to considerable 
fluotuations of climate During pluvial phases 
conditions would have allowed the Cape flora to 
occupy much larger areas than it does to dav Durmg 
and times the existence of this flora would have been 
challenged and it is suggested that the importance of 
the mountains of southern Africa lies in the fact that 
they provided a refuge for the flora when m danger 
of extorminati in This would explain the concentra 
tion of species on the mountains of the Cape 


Geneva 

Physical and Natural History Soaety (May 19) 

A Chaix Geology oftheHirmente (Haute Savoie) 
A d( tailed stratigraphical and tectonic study 
A Jaykt The presence of Biss quaternary 
deposits at Bellegarde (Departoment de 1 Ain) Road 
repair work has expos^ a succession of formations 
containing non striated alpine rocks and local rooks 
It IS concluded that this is the nose of the Biss glacier, 
previously thought to extend nearly to Lyons 


June 10 

Th Postkbnak Constitution and synthesis of 
phoemcine the pigment of PentcUhum phantceum 
Phoenicme is the 4 4 dimethyl 2 2 dioxydiquinone 
The hexa acetate of its leuoo derivative is produced 
by Thiele s reaction starting from Brunner s ditolu 
quinone , saponification followed by oxidation leads 
to phoenicme 

E A H Friedheim Contribution to the chemi 
therapy of African sleeping sickness Experiments 
with arsenic sulphonio acids Oxynapthoquinones have 
a trypanocidal effect and on oombmmg them with 
substances of known therapeutic value, such as 
phenylarsmic acids, a defimte chemo therapeutic 
effect IS obtamod A convenient compound of low 
toxicity and high trypanocidal effect is the sodium 
salt of 4 (4 arsono anilmo) 1 2 naphthoqumone 8 
sulphonio acid This has given good re^ts with 
human trypanosomiasis 

F Chodat and Mixe Q Mabtik Ineffectiveness 
•of oolohiome in purely nuclear process Cultures of 
Staphploccecu* aureus are not sensibly affected by 
eolohioine Bacteria being essentially nuclear m 
nature this confirms previous work on the garlio 
showing that this alkaloid affects the protoplasm of 
the cell and not the nucleus 

J Pb Buttle, Ch Juno and P Bosbieb Ob 
servBtions and new theory of a lacustrme optical 
phenomenon irisation of March 8, 1938 This 
phenomena seems to have been an infenor rambow 
Wartmonn s view, also held by Forel, that it was due 
to interference produced 1^ pulverulent matter 
forming a ‘grid* on the surface of the water, is not 
supported by the measurements made 
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The Promotion of Peace 


T he agreement arnved at by the four-power 
conference, which met at Munich on Septem- 
ber 30 to find a peaceful solution of the conflicting 
rights of Czechs and Germans to territory assigned 
to Czechoslovakia by peace treaties which 
followed the Great War, marks the beginiung of a 
new era in the history of the world, and will be 
gratefully welcomed by scientific workers in 
natural and national fields as a significant stage in 
the progressive ethical evolution of the human race 
The British people have expressed their en- 
thusiastic admiration for the self-sacrifice and 
unceasing endeavour exercised by Mr Neville 
Chamberlain, the Prime Mlmster, to secure this 
end Suggestions have been made that a national 
tribute fund should be openeii, and Sir Charles 
Hyde has put at the disposal of the University of 
Birmingham the sum of £10,000 to provide a 
Neville Chamberlam fund or scholarship Appro- 
priate recognition, mdependent of nationahty, 
could be given by the Nobel peace pnze, which is 
awarded “to the person who shall have most or 
best promoted the fratermty of nations and the 
abolition or dissemination of standing armies and 
increase of peace congresses” 

The immediate object of the meetmg between 
Mr. Chamberlain, M Daladier, Herr Hitler and 
Signor Mussolini, reinforced by letters from Presi- 
dent Roosevelt, was to find a peaceable settle- 
ment of a bitter dispute betwMn Czechs and 
Oermans , and though the people of Czecho- 
slovakia naturally regard the terms imposed upon 
them as harsh, they and other nations would suffer 
for more if active hostilities had eventually to 
determine them Even more important than the 
agreement of the four great European powers as 


to new boundaries between Germany and Czecho- 
slovakia was the declaration signed by Mr 
Chamberlain and Herr Hitler os the result of a 
further talk 

“We regard,” it says, ‘‘the agreement signed 
last night and the Anglo-German Naval Agree- 
ment as symbohc of the desire of our two peoples 
never to go to war with one another agam We 
are resolved that the method of consultation shall 
be the method adopted to deal with any other 
questions that may oonoom our two countries, 
and wo are determined to oontmue our efforts to 
remove possible sources of difference and thus to 
contribute to assure the peace of Europe ’* 

This 18 , indeed, a step forward in the pro- 
motion of peaceful methods of settling disputes 
between nations , and however much we may 
deplore the mtolerance of intellectual freedom, 
and the persecution of a defenceless minonty, by 
which Germany is suppressing the advancement 
of knowledge and the rights of man, the declaration 
of the new Anglo-German undertaking makes the 
outlook much brighter. Sixty years ago, another 
Prime Mmister, Disraeh, avoided a war between 
Russia and Bntain by the Treaty of Berhn, as the 
result of consultation with the councils of Europe, 
and secured his ‘ ‘peace with honour” We hope and 
beheve that the resolution now made between the 
German Fuhrer and Chancellor and the Bntish 
Prune Minister will have more lasting influenoe 
than that reached by Disraeli, of whose treaty it 
was said soon afterwards . 

“Once ‘peace with honour’ home was brought ; 
And there the glory ceases. 

For peace a dozen wars has fought. 

And honour’s all to pieces.” 
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The Cyclotron and its Applications* 
By Prof. J. Chadwick, F R S 


I N the early work on the artificial diaintegration 
of elements by a particles it was thought 
that particles of very high energy were necessary 
in order to penetrate the nuclei of even the lighter 
elements and there appeared little if any hope 
of ever extendmg these experiments to the he ivy 
elements 

The application of quantum mechanics to the 
problem of the penetration of potential barriers 
however mdicat^ that particles of comparatively 
low energy sho ild have a small but not negligible 
probability of entermg the nuclei of the light 
elements Now the small chance of penetration 
can be compensated by using largo numbers of 
particles and Cockcroft and Walton realized that 
this might make it possible to observe disinte 
grations with particles of energy of only a few 
hundred kUovolts They earned out the first 
successful expenment of this kind in 1932 when 
they observed the dismtegration of hthuim under 
the bombardment of protons Usmg potentials 
up to 000 kv to accelerate the ions obtamed from 
i hydrogen discharge tube they wore able to 
dismtegrate several of the bghter elements They 
were however imablo to produce dismtogrations 
in the heavier elements The reason for this 
limitation is that the height of the nuclear bamer 
opposmg the entry of the proton moreases with 
the atomic number of the element In order to 
dismtegrate the heavy elements we must use 
particles of much greater energy than those used 
by Cockcroft and Walton In fact we require 
aooelerating voltages of some milhons of volts 
instead of some hundred thousands 
During the last ten years several methods have 
been developed for accelerating ions — protons 
deuterons or x particles — to the very high energies 
necessary for these expenmeuts on the trans 
mutation of elements The methods may be 
divided mto two classes the direct methods m 
which a high voltage is developed and apphed to 
a discharge tube and the mdirect methods The 
direct methods have some senous disadvantages 
first they are limited to what for the present 
purpose are moderate voltages Experimental 
difficulties morease rapidly as the voltage is 
moreased and so far the highest voltage which 
has been used directly for the acceleration of ions 
18 two million volts Secondly high voltage 

* From the Frldsj evenlPR dUconne alveo at the Soral InaUtu 
Uon «m Way tT 


outfits need much space The cost of mstallmg an 
outfit operating at say 6 milbon volts would be 
very high for the building alone for few if any 
physical laboratories possess the large and lofty 
hall which is necessary to house such an apparatus 
In the mdirect methods of acoeleratmg ions a 
relatively small voltage is apphed many tunes m 
succession mcreasmg the energy of the particles 
m a senes of small steps 

The most successful of these mdirect methods 
IS that used m the cyclotron or magnetic resonance 
accelerator which has been developed by Prof 
E 0 Lawrence and his collaborators m the 
University of California 

Suppose a particle of mass m and charge e moves 
with velocity v in a plane at nght angles to a 
magnetic field H The particle will move m a 
circular path of radius p where p is given by 

mv*/p — H e V 

The time taken to complete a revolution is 


The time of revolution does not depend on the 
radius of the path or on the velocity of the par 
tide for ions of the same c/m the time of revo 
lution will always be the same m the same field 

Now suppose that we have m the field two 
electrodes between which we can apply an alter 
natmg voltage V Let on ion start with very 
small velocity at some pomt between the elec 
trodes If the top electrode happens to be positive 
at that moment the ion will be driven downwards 
It will travel m a semi circular path and return 
to the gap between the electrodes Its energy will 
be cF If at this moment the top electrode is 
negative it will be driven upwards aoquinng 
another mcrement of energy eV Smoe the 
particle always takes the same tune to go round 
the semi circle and return to the gap it should be 
possible by adjustmg the frequency of the ao 
voltage and the strength of the magnetic field to 
keep m step with the particle that is to give the 
particle an impulse every tune it crosses the 
electrodes 

Whether this method is possible m practice will 
depend first on whether one can produce oscillating 
voltages of the required frequency Let us oaloulate 
what frequency is required for a proton 
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The tmie of rotation is 2Tt.- and for a proton 
e a 

is equal to 6'67 x 10-*/i7 sec The final velocity 
of the proton is proportional to £fp, where p is 
the radius of its final orbit Since it is desirable 
to keep the dimensions of the apparatus — and 
especially the dimensions of the magnet — as small 
as possible, H must be large With good mild 
steel, H may be as much as 19,000-20,000 gauss 
Let us take H equal to 16,000 gauss as a readily 
attamable strength of field Then the time of 
rotation is 4 -38 X 10"* sec. The frequency of the 



MAONIT or THB LrVBBPOOl. OYOLOTRON 

The puotoobafk, takbn at am bably stage in tub oonbtbuotion or tub cvcloteon, 

SHOWS THB MAONET A88EKBLY WITH ITS WATER SUPPLIES. ETC , BUT WITHOUT THB VACUUM 
OHAMBEB AND ITS AUXILIARIES 


cm /sec , or an energy of 16 million volts. Under 
corresponding conditions, deuterons would acquire 
an energy of 8 million volts 

At first sight it seems that exceedingly high 
energies might bo reached, for it is quite feasible 
to mcrease H to 20,000 gauss and p to 60 cm, or 
more A proton of ffp equal to 1 2 X 10* would 
have an energy of about 60 million volts How- 
ever, a senous difiiculty appears when the protons 
move at a speed corresponding to more than about 
10 milhon volts (deuterons at about 15 million 
volts) This difficulty arises from the relativity 
mcrease of mass of a particle with its speed The 
relation H ^ mvle is 
no longer sufficiently 
precise, and we must 
write 


f l-ii'/c"* 

The particle will not 
keep in step with the 
eloctncal oscillations, 
that 18 , there will not 
be resonance One 
could try to obtam ex- 
act resonance by ad- 
justmg the magnetic 
field so that it increases 
gradually as p in 
creases, but this intro- 
duces another defect 
which may result in 
complete loss of the ion 
beam. It may prove 
possible to find a suit- 
able device to over- 
come these troubles, 
but at the present 
moment it seems that 
hmits are set to the 
energies which it is 


cycles per sec , corresponding to a wave-length 
of about 13 metres 

As the time of rotation is proportional to mje, 
the frequencies of the oscillations required to 
accelerate deuterons or helium ions (a-particles) 
under the same conditions will be half as great, 
corresponding to a wave-length of 26 metres. 

We have now to calculate what speeds the 
particles can acquire in this way. , The maximum 
velocity is detennined by Hp, that is, it depends 
not only on the strength of the field but also on its 
extent. In the magnet at Liverpool the diameters 
of the pole faces are 94 cm., and we can allow p 
to be about 38 cm. With H equal to 16,000 gauss, 
the proton would reach a speed of 6'4 X 10* 


feasible to reach, about 10 milhon volts for protons, 
16 million volts for deuterons and «-particlo8 Even 
these hmita have not yet been quite attamed. 

The possibihties of the cyclotron are so out- 
standing that, in spite of the expense and labour 
of construction, many machines have been or are 
bemg built in laboratones all over the world In 
Great Britain there are two cyclotrons nearly 
ready for use, one m Cambndge and the othw m 
Liverpool. It may be of mterest to give a few 
details of the construction of the Liverpool 
cyclotron, although it is not yet in operation. 

The electrodes between which the ions are 
accelerated are two short, hollow semi-cylinders 
of large diameter, about 2 inches high and about 
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30 inches diameter made of copper sheet These 
known as the D plates are contamed m a large 
chamber or tank Hydrogen (for a proton beam) 
or heavy hydrogen (for deuterons) is admitted to 
the tank so that a pressure of about 10 * mm 
18 maintamed 

The ions are produced at the centre of the 
chamber between the D electrodes by bombardmg 
the gas with an mtense stream of electrons from i 
heated filament 

The alternating voltage is applied to the D s 
by couplmg them to an oscillatmg circuit The 
generator of the oscillations consists of two large 
tnode valves coupled m push pull using a self 
oscillating circuit It is important to make the 
voltage difference between the Ds as high as 
possible and therefore the oscillation generator 
must be able to supply a considerable amount of 
power certamly more than 20 kw The voltage 
between the Dam Lawrence s experiments is 
about 45 000 volts 

The vacuum chamber contauung the D plates 
etc 18 placed between the poles of an electro 
magnet As it is important m order to obtam 
resonance that the field should be uniform over 
the whole path of the ions the diameter of the 
poles must be sensibly greater than that of the 
D plates The magnet must therefore be very 
largo and a fair amount of power will be reqimed 
to mamtam the magnetic field Our Liverpool 
magnet contams 46 tons of iron and 8 tons of 
copper (The copper was generously presented 
to me by the directors of Bntish Insulat^ Cables 
Ltd ) The diameter of the pole faces is about 
36 mches and the air gap between them is B mches 
Ihe power consumption m normal runnmg con 
ditions will be from 40 to 60 kw under full load 
about 70 kw The maximum field under the 
conditions of experiment that is with a working 
gap of 0 mches is about 19 000 gauss 

When the ions come to the periphery of one of 
the Db they are allowed to pass through an 
openmg where the D is cut away An electnc 
field 18 applied between a plate — the deflector 
plate — and the D to deflect them from their 
circular path towards a wmdow m the tank The 
ions can thus be brought out of the tank and 
made more readily available for experiment 

The mtensity of the ion beam which is obtamed 
m this way depends of course on the number of 
ions produced initially at the centre of the chamber 
It depends also on a very careful adjustment of 
the magnetic field by means of which the ions are 
ciMl^tj^ted near the median plane of the D 
plate In Lawrences early experiments the ion 
current was of the order of 0 01 microampere 
Now by improvement of the conditions Law 
rence can raaintam an ion current of 160 micro 


amperes for many hours The number of particles 
earned by such a current is 10“ per second equal 
to the number of a particles emitted by 30 k^ 
of radium Moreover the energy of the particles 
IB greater — about 8 milbon volts — ^nearly double 
the energy of the fastest a particle from radioactive 
bodies 

The Applications 

When the stream of fast particles — ^protons 
deuterons or o particles — issuing from the cydo 
Iron 18 allowed to fall on a target of an element 
some of the atomic nuclei may undergo transmuta 
tion The moident particle enters the nucleus and a 
new nucleus is formed which dismtegrates with 
the emission of a different particle In many of 
these transmutations neutrons are emitted and 
these m their turn can be used as projectiles for 
the transmutation of elements 

The general processes of nuclear transmutation 
are well known and need not be described m detail 
here It will be suflBcient to note that more than 
four hundred nuclear reactions of this primary 
tjipe have already been discovered Many new 
forms of atomic nuclei have been produced m 
these reactions Nearly all those new atomic 
nuclei ore isotopes of the ordinary chemical 
elements They differ from the known isotopes 
m that they are unstable and transform m the 
course of time with the emission of a negative or 
positive electron mto a stable nucleus This is 
the phenomenon of artificial radioactivity dis 
covered by Mme and M Curie Joliot Such 
changes as these may be called secondary nuclear 
reactions About two hundred or more casro of 
this type are known some of which are of special 
mterest 

In general terms one may say that the physical 
appboations are directed to the study of atomic 
nuclei their transmutation by bomba^ment with 
different nuclei the mvestigation of the properties 
of neutrons and of the mteraction of fast particles 
with matter 

I should like however to refer to oertam 
applications of the cyclotron which depend on 
these nuclear reactions and in particular to the 
biological appboations 

One may draw an analogy between the cyclotron 
and the X ray tube In the X ray tube the stream 
of electrons is used to produce X rays the fast 
ions iBsumg from the cyclotron can be used by 
bombardmg berylbum for example to produce 
a stream of neutrons When we remember the 
uses of X rays and of radium m the treatment of 
mahgnant tissues it is natural to ask what are 
the possible applications of neutrons 

The ionizing effects of neutrons are rather 
different from those of Xrays The Xrays 
impart tbenr energy to the electrons of matter 
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through whioh they pass and these secondary 
electrons produce relatively small ionization over 
a long path Neutrons do not lose energy m 
collision with electrons but m collision with the 
nuclei of atoms In passmg through hving matter 
neutrons will lose energy mainly m colliding with 
the hydrogen atoms producing recoil protons 
which ionize very strongly over a short path For 
example 2 M e v neutrons passing through tissues 
will frequently produce recoil protons of about 
300 000 volts energy These will produce about 
10 000 ions m a distance of some 4r-6(x A secondary 
electron produced by X rays would give less than 
100 ions m the same path 
It seems that biological effects on mdmdual 
cells depend more on ionization density than on 
the total number of ions and therefore one might 
expect that neutrons will be biologically more 
effective than X rays giving the same total 
ionization There is a certam amount of evidence 
which mdicates that this is mdeed the case but 
the results are too meagre to permit a definite 
conclusion For a given ionization neutrons 
appear to be about five tunes as effective as X rays 
m destroymg malignant cells or m changing the 
blood picture of the rat and about ten times as 
effective m retarding the growth of wheat seed 
lings Many experiments are now in progress 
both on plant and on animal tissues 
By means of neutron irradiation it may bo 
possible to produce biological effects m specific 
regions There are some elements which show 
strong absorption of slow neutrons for example 
hthium an I boron Ordinarily animal tissues do not 
contam any significant amount of these elements 
but it may prove possible to mject mto the tissues 
m a suitable form compounds of such elements 
Irradiation of the tissues with slow neutrons 
would then cause the release of considerable 
energy m the small volume containing the mjected 
subside 

Radioactivb Indicators 
Another aspect of the apphcation of the oyclo 
tron to biological mvestigations arises from its 
use m the production of artificial radioactive 
elements Nearly all the ordinary chemical 
elements can now bo obtamed m radioactive 
modifications These have exactly the same 
chemical properties as the usual forms The 
radioactive isotope will accompany its inactive 
isotope through any senes of chemical processes 
however comphoat^ these may bo but the 
active isotope can always be recognized by its 
radioactivity which acts as a label enabling us 
to detect the {wesence of a particular group of 
atoms and to follow this group throughout the 


chemical proujsses Thus if we wish to study the 
distnbution of a certam element m a senes of 
biological processes we can mix with it a radio 
active isotope and wo can f How the distnbution 
by means of the radioactivity 

Up to the present the use of active mdicators 
m biological mvestigations has been almost 
entirely confined to the role of phosphorus m 
metabohsm Apart from its structural function 
along with calcium as a major constituent of 
bones and teeth phosphorus as phosphonc acid 
plays a prodommant part m the mtermediate 
metabolism of a vanety of substances An active 
modification of phosphorus can bo produced m 
different ways one of which is the deuteron 
bombardment of phosphorus 

.P ^ .P + H 

IP -* “SS + “e 

The radio phosphorus breaks up with the emission 
of a p particle and the formation of **S It decays 
to half value m 14 J days a very convement penod 
Radio phosphorus was first used os an mdioator 
by Chiowitz and Hevesy m the study of phosphorus 
metabolism m rats The active phosphorus is 
mixed with maotive phosphorus and converted 
mto sodium phosphate This can bo mixed with 
the food of the rat The fate of the phosphorus — 
whether excretion deposition transfer from one 
tissue to another and the biological synthesis of 
compounds which contam phosphorus — can then 
bo followed by tracmg the radioactive atoms 
111 this way it was foind that a large part of 
the phosphonis was mcorporited m various 
compounc^ m the bones and muscles from which 
it 18 gradually displaced The experiments con 
firm the idea that the mmeral matter of bone is 
m a dynamic state m which the bones are con 
tmually losing phosphorus atoms and takmg up 
others which are later m them turn replaced 
Another example of the use of phosphorus is 
given by an experiment of Hahn and Hevesy It 
IS generally assumed that no regeneration of the 
bram tissue of adult animals takes place Hahn 
and Hevesy found however that one hour after 
a subcutaneous mjection of labelled sodium 
phosphate labelled lecithm was already formed m 
the bram tissue of fully grown rats Their expen 
ments Biggest that a constant breakdown and 
building up of lecithm takes place m the bram 
tissue 

These examples are suflBcient to show that by 
the use of radio phosphorus as an mdioator it is 
possible to provide a ready answer to such ques 
tions as How much of the phosphorus takm in 
by the body at a given moment reaches the bones 
or teeth ? How long does it take to amve tb«e ? 
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By what path does it arrive ? How long does it 
stay ? How does the disinbution of phosphorus 
depend on abnormal conditions of diet or disease ^ 
Investigations such as these are now beginning 
in vanous laboratories They will not be restnoted 
to the study of phosphorus for other elements of 
mterest m bodily metabolism such as oaloium 
potassium iron etc are available in active 
modifications I think it is clear that this method 
of radioactive mdicators has many mterestmg 
possibilities for its power and delicacy make it 
possible to attack problems which have so far been 
inaccessible to experiment 


There are also other apphoations of the radio 
active modifications of smtable elements If an 
element is concentrated in oertam organs then 
these organs can be subjected to selective irradi 
ation by using an active isotope of the element 
For example radio phosphorus can be used to 
irradiate bone and bone marrow or spleen radio 
lodme for thyroid etc So bttle work has been 
done on these Imes that it would be premature to 
discuss these therapeutic applications further 
They may however prove to be important and 
among the most spectacular results of experiments 
on artificial transmutation 


History of the Fenland* 


W ITHIN histone tinus the English fenland 
stretched over the greater part of the area 
to the west and south of the Wa^ extendmg is 
far north as Lmcoln and as far south as Hunt 
ingdon and Cambridge On the seaward side the 
surface deposits are semi marme silts laid down 
and afterwards occupied dunng the Romano 
British penod On the landward side the upper 
layers are peat produced by discharge of the flood 
waters of the Rivera Witham Welland None and 
Ouse mto the extensive shallow basm of the fens 
The fen peats are alkalme and therefore support a 
vegetation of the true fen type Very little of 
the ongmal vegetation of the peat fen remains 
however smoe the whole area has been dramed 
and brought under extensive cultivation Its 
present chsractenstics are the black peaty soil 
uniform flatness and deep ditches full of reeds 
{Phragmtles communis) which separate fields of 
cereals potatoes and sugar beet 
Cambndge is at the head of the fens and the 
town and University have become the centre of 
the activities of the Fenland Research Committee 
formed m 1932 under the presidency of Sir Albert 
Seward and aided by grants from the British 
Association the Percy Sladen Trust and the 
Department of Scientific and Industrial Research 
Thus have the geology botany archeology strati 
graphy and climate of the fenland area been 
closely mvestigated One fen area which has 
yield^ exceptionally valuable results is Wicken 
Fen the largest area still uncultivated covenng 
about one square mile now m the hands of the 
National Trurt and lying about ten miles to the 
north east of Cambrid^ on the margm of the fen 
land itself 

* Sued on the eronlng (Utconree by Dr U Godwin to the BriUeh 
AMOcUUon at Cambitdse on Xncutt 19 


Very httle is known of the fenland m glacial 
times for most of our knowledge of the area we 
must turn to the post glacial penod dunng which 
the most important smgle key to its history hes m 
the recognition of the land and sea level move 
ments which have left their record in the deposits 
of the basm 

The upper layers are very similar to those of 
the German coastal marshes Although the peat 
is continuous at the margm it is soon separated 
into an upper and lower layer by wedging out of 
soft grey clay The lower layer contains brush 
wood of oak pme and alder the upper layer 
contains some tree remains and above this a layer 
of Sphagnum peat of a type similar to that of the 
large red bogs of the central Irish plam In certam 
parts there is a layer of oaloareous shell marl 
overlying the Sphagnum peat This reflects very 
changed conditions smoe Sphagnum could not 
have grown m water so deep or so oaloareous 
From mvestigations of the diatoms and foraminifera 
of the fen olay it is oonoluded that it was deposited 
m brackish water and that there was also eon 
siderable marme mfluenoe This shows that a phase 
of freshwater peat formation with fen woods was 
mterrupted by a marme transgression and that 
after the upper peat had formed a phase of m 
creased wetness produced shallow lakes 

In places nearer the sea there is upper silt 
several feet thick and several feet above sea level 
Its foraminifera content shows It to represent 
another marme phase The upper peat extends 
below It at about ordnance datum for many miles 
seawards The surface of this silt shows abundant 
traces of Romano Bntisb occupation In ports 
the upper peat has been worn away by drainage 
and cultivation exposing the surface of the fen 
olay at ordnance datum Thus evidence is found 
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of two periods of fiteshwater oonditions and two 
p^ods of marine transgression as major phases 
m feidand history. 

The lowest and oldest deposits of fenland, how- 
ever, are out in the North Sea, where big deposits 
of moorlog have been discovered. These deposits 
have been found in water as much as 200 ft. deep, 
and have been shown to contain many species 
characteristic of the present-day fens or Norfolk 
Broads That these deposits may be looked upon 
as the earliest phase of fenland history has recently 
been established by the technique of pollen analysis 
By identification and statistical analysis of pollen 
in the deposits, not only can the species of plants 
be identified but also their periods of dominance 
For example, in south Germany there was an early 
phase of birch -pine dominance, then a phase of 
hazel, then a replacement of conifers by mixed 


oak woods followed by beech dominance, cul- 
minating in an increase in spruce and fir possibly to 
be attributed to the felling of beech in historic times 
These phases of forest history have been corre- 
lated with arohssologioal remains. For example, 
the Bronze Age was contemporary with the greatest 
expansion of beech, and the hazel maximum 
corresponded with the Tardenoisian. Forest 
history has been correlated not only with arohsso- 
logioal horizons but also with olimatio and geo- 
logical events ; thus is forest history dateable in 
years and may bo utilized as an index to all kin^ 
of events of the past For example, the analysis 
of a peat bed now buried under salt marsh on the 
Norfolk coast revealed a marked sequence of 
phases. To begin with, pine and birch dominated. 


then hazel, then pine which was later displaced 
by oak and elm and more especially alder. The 
last transition was at the Boreal-Atlantio level. 
Since this pre-Boreal peat is now 10 ft. below 
ordnance datum, the sea must have been 20 ft. 
lower m relation to land than it is now , but 
pollen analysis of the peat from the floor of the 
North Soa shows that it was m fact much lower 
than this The analyses made show only pine- 
biroh with negligible amounts of other trees or 
hazel, and they almost oertamly relate to the pre- 
Boreal They are from depths so great as 30 
fathoms, so that it is very probable that at this 
time (about 8000 years b c ) the North Sea was 
at least 200 ft lower m relation to the land than 
now, and the fens extended right over most of 
the present floor of the North Sea As the sea 
formed during the following centimes, more recent 
peats were rostrictod to 
the shallower coastal 
areas The considerable 
ago of the deeper peats 
has been confirmed by the 
discovery of a bone fish 
spear of Mesolithic type 
m a lump of peat dredged 
by fishing boats from the 
Leman and Ower banks 
off the Norfolk coast. 

The excavations and 
inqumes of the Fenland 
Research Committee have 
been limited to the more 
landward sites Of par- 
ticular interest was the 
excavation of an ancient 
nver ohannel at Shippea 
Hill, between Ely and 
Mildenhall Here, no 
fewer than three Mch- 
seological horizons were 
diseovered stratified into 

the fen deposits 

Broadly speakmg, the fenland history has shown 
alternating phases of marine invasion emd of ftesh- 
water conditions The first freshwater phase in 
the present fens extended through the Mesolithic 
and Neohthic penods, and for much of the time 
the fens were covered with alder-birch fen woods. 
It was probably about the end of the Neolithic 
period that marine invasion caused formation of 
the fen clay. In the Bronze Age which followed, 
fen woods grew extensively, but these must have 
been dry enough for prehistoric man, since Bronze 
Age remains are found abundantly m the fen 
peats It is probable that the fens became too 
wet for occupation in the Iron Age. 

In the Roman period, marine invasion once 
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again dominated fenland history All the silt of 
the Wubech Spalding area was laid down and its 
surface mtensively oultivated Along the tidal 
rivers, silt banks were built up and stood above 
the surrounding peat land as habitable areas 
After the Romans left Britain, the fens were 
not exploited until the dramage which began 
senously m the seventeenth century As it became 
effective, the shallower lakes, such as Whittlesea 
Mere, Soham Mere and Benwick Mere disappeared 
The ground level sank by shrinkage and wastcige 
of the peat, often as much as one mch a year, 
and the silt banks of the Romano British water 
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courses began to appear as raised banks, or 
‘roddons’, crossing the peatland 
There is no reason for supposing that the land 
and sea movement, which has played such a large 
part m former fenland history, has now iSMaod 
entirely There is some evidence that recent dihm 
age troubles m the fens are due m pwt to 
sinking of the coast It seems possible that 
the subsidization of work like that of the 
Fenland Research Committee would be of value 
not only to science m general, but also to such 
scientific applications as the dramage of the 
fenlands 


Obituary Notices 


Dr Charles Carpenter 

B y the death of Dr Charles Carpenter on Septem 
ber 7 at the age of eighty years, industiy loses one of 
its greatest administrators and applied soienoe one of 
its staunchest advocates Tram^ from his youth as 
a gas engineer and with an intimate knowledge of 
gas onginearmg practice, his delight in precision 
caused him to realize the value of allying the seientiflo 
mode of thought to engineermg practice It was this 
oombmation of science and practice which gave the 
keynote to his technical work The development of 
the Metropolitan Argand No 2 burner was an 
example of his personal mterest m accuracy of detail 
and the desire to express a quantity so difficult of 
measurement as ilhmiinatmg power with the greatest 
precision possible It was recognition of the need 
for closer oo operation between the scientific and the 
practical man that led hun to take so keen an interest 
m the work of the Society of Chemical Industry, of 
which he was president m 1916-17, and the dominat 
mg theme of both his presidential addresses was the 
necessity for bringmg the often unpractical ohenust 
mto closer touch with the engmeer, whose work was 
moomplete without the co operation of a man 
viewing things from a more academic viewpoint 
Dr Carpenters behef that a vigorous chemical 
mdustry was necessary to the welfare of Great 
Bntam was behind the strong support he gave to 
the formation of the Association of Bntish Chemical 
Manufacturers During the Great War, his work as 
adviser to the Mmistry of Munitions was made 
possible by the deep mterest he had taken m the 
practical application of soienoe, and when m 1917 
the Advisory Council for Soientifle and Industrial 
Research decided to establish a Fuel Research 
Board, Dr Carpenter was able to give material 
assistance m arranging for a site and faoihties to be 
placed at the Board’s disposal As a monber of the 
Coal Conservation Committee appomted by the 
Ministry of Reconstruction m 1918, he showed his 
belief m^he importance of applying scientific methods 
to the problorns of fuel treatment and utilization 
The value of his work m designing and puttmg mto 


production gas burners of standardized characteristios 
and of enaurmg a gas supply unchanging m chemical 
composition and properties has, m later years 
received the rcoogmtion that it deserves , but the 
mtroduction of what seemed to many unnecessarj 
refinements m the control of gas quality and m the 
removal of naphthalene and sulphur made bun 
appear often to occupy a position of isolation among 
his contemporaries 

As a pupil and the successor of Sir George Livesey, it 
was to be expected that the ideals of co-partnership 
should form the keynote of his relationship with the 
employees whom be controlled, and if Livesey 
planted a saplmg, it is Carpenter who has cultivated 
it tmtil it hM grown to the dimensions of a healthy 
tree His career is throughout a record of pams 
taking devotion to duty mspu^ by ideals of honesty 
and fairness Entering the South Metropolitan 
Gas Go as an engmeermg pupil at its Vauxhall 
works, his imusual ability caused him to be appomted 
to the position of works engmeer at the age of 
twenty six years, and on the death of Su: Frank 
Livesey m 1899 he was appomted chief engmeer of 
the Company When m 1908 Sir George Livesey 
died, he was chosen by the Board of Directors to 
succeed him as their chairman, a position which he 
held, with the altered title of president, until ill 
health oompelled his retirement m 1937 

EVE 

We regret to announce the following deaths 

Cavaliero Filippo de Fihppi, Hon K C I £ , a well 
known Italian explorer, who led the Italian expedition 
of 1913-U to the Himalaya, Karakoram and Eastern 
Turkestan, on September 23, aged sixty nine years 

Prof Demok Norman Lehmer, emeritus professor 
of mathematics m the University of California, on 
September 8, aged seventy one years 

Dr A S Mackenzie, president of Dalhousie 
University, Halifax, Nova Sootia, during 1911-81, 
formerly professor of physios m Bryn Mawr CoUegf , 
Dalhousie University and the Stevens Institute of 
Technology, aged seventy-three years 
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News and Views 


Hugh Miiler Commemoration at Cromarty 
The cottage at Cromarty m which Hugh Miller 
wae bom on October 10, 1802, was handed over to 
the National Trust for Scotland on September 26 
Iho occasion was of interest not only to geologists 
but also to many who have been attracted to his 
WTitmgs by their highly individual style and charm 
and to those who are interested m the religious 
history of Scotland m the iiinotoenth century Few 
geologists have appealed to such a largo reading 
public as did Hugh Miller , his assured place m the 
history of the science depends perhaps no less upon 
the stimulus and mfluonce of his work than on its 
actual scientific content His apprenticeship to a 
stonemason turned his attention to the geology, and 
Iiarticularly to the sedimentary rocks, of the north 
east of Scotland He mode the Old Red Sandstone 
a familiar term all over the world, and his book with 
that title ‘amazed and delighted such an eminent 
geologist as Buckland Many of liis other books were 
original attempts to make palieontology a contri 
button to Christian apologetics , Miller, as editor 
of the WttMM, played a large part in the "non 
mtrusionist” movement in the Church of Scotland 
Other collectors such as Robert Dick of Tliurso (an 
acute observer wlio might, one feels, have rivalled 
Miller as a writer) looked upon Miller as their mouth 
piece, and their new specimens and information 
Wore often made known through him Milters laik 
of orthodox anatomical knowledge was balanced bv 
a “natural insight ’, and, oven though much of his 
writing 18 now disregarded, his contributions to 
geology and to English letters form a durable record 

Anmvenary of the Discovery of Radium 
The fortieth anniversary of the discovery of radium 
18 the occasion for the issue in Franco of a special 
postage stamp m honour of the disooverers, Pierre 
and Mane Curie Their lives and characters liave 
been well revealed by their daughter Eve Curie, who 



wrote that her mother did not know how to bo 
famous, while Emstein deolarod that Mmo Curio 
alone of famous people was unsjtoiled by prosperity. 
Her other daughter, Irene, has earned forward the 
lUustnous Boiontifio work of her parents by her 
dMoovery, with her husband. Prof Joliot, of ‘artificial’ 
radioactivity The stamp, printed m blue, is excellent 
m design and oames faithfbl portraits, as may 
be seen by the accompanying reproduction It 
oames a surtax of half a ftano for the benefit of the 


‘Union Intematiuiiale contro lo Cancer On its 
merits, this stamp should have a wido appeal, 
enhanced by the desire to aid m the fight against a 
baflimg disease 

The Iritematioiial Union against Cancer wliii h 
comprises ninety two organizations representing fifty 
two nations, has sutoeedod in arranging for an 
International Week against Cancer on November 
23-30, which it is hoped will take place simultaneously 
in fifty countries In connexion with the celebrations, 
an mtomationni commemoration of the discovery of 
nulium, electrons, X rays and Hertzian waves will 
take place on November 23 at the Sorbonne, and a 
number of papers have been promised by distm 
guished scientific workers, moluding O Hahn (Berlin 
Ilahlem), G Hevosy (Copenhagen), G P Thomson 
(London), M von Lane (Berlin), A Sommorfeld 
(Munich), J Errera (Brussels), F Carter Wood (New 
York), J D Bernal (London), H Stubbe (Berlin 
Dahlem), A Boiiwers (Eindhoven) and L Marton 
(Brussels), m addition to Fiench men of science 
Further partioulars of the raootuig can be obtamed 
from the secretary general of the Semamo Inter 
nationale centre lo Cancer 18 rue bouffiot, Pans (V) 

Czechoslovakia’s Future 

Dtt Gfraid Deuce, who was the first English 
graduate of the Charles University of Prague after 
the Great War, writes as follows Relief that wax 
has been averted is shared by the peoples of all 
nations Thanks to the usee that would be made of 
accumulated scientific knowledge and skill, a world 
war to day would be of such mtensity and so ruth 
less that there would be no victory for the victors, 
whilst the vanquished might well suffer extmotion 
Mankind has been mercifully spared this fate, but at 
the expense of a cultured and highly respected, if 
small, nation The Czechoslovaks liave accepted 
proposals made without and against them", the 
coonomic and cultural consequences of which cemnot 
be foreseen Tho territory ceded at once mcludes the 
whole of the Ore Mountains, so that tho mineral 
wealth of north west Bohemia will no longer be 
available for the metallurgical and engineering 
establishments of Pilsen and Prague Tho pitchblende 
mines of JAchyniov (St loaohimslhal), together with 
the radium institute so largely developed by the 
Czechoslovak Ministry of Health, have also been lost 
In this area, too, the Aussig chemical concern has 
most of Its plant and research stations The economic 
losses, of which the above are but examples, will 
neoeesitato curtailment of expenditure upon scientific 
and educational work in tho residual State Hitherto, 
the Czechoslovak Ministry of Education has 
generously supported the umversities and other 
scientific and educational establiahinents, but it 
cannot continue on the same scale that has hitherto 
been possible From the maps published m the 
Press, it appears that Brno (Brfinn), the os^ital of 
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Moravia, is included in one of the areas where a 
plebiscite 18 to be held Should this city, with its 
university erected after the War and neumed after 
President Masaryk, and its technical colleges and 
inuseum be transferred to Germany, it may well be 
asked how the republic is to continue The futiue 
of the German University of Prague (the only one 
provided for a minority in huropo) is also a matter 
for concern Will the Czechs feel justified m expendmg 
money ujKin it whilst their own establishments 
languish T Whatever happens, it is highly probable 
that serious academic research such m the world 
has become accustomed to associate with Prague and 
its ancient imiversity, will bo impeded for a long 
time to come 

The Physical Society 

Whkn the Physical Society of London was foimded 
in March 1874, a paper On the New Contact Theory 
of the Galvanic Cell was read by J A Fleming 
(now Sir Ambrose Fleming) Since then sixty four 
>ear8 have elapsed yet this veteran physicist and 
engineer is still taking jiart m scientific work It is 
therefore with particular interest that we see the 
announcement in the Society s programme that he 
IS to give an address on January 13 next, on Physics 
and Physicists of the Eighteen Seventies Other 
noteworthy meetings included m the programme 
are the twenty third Outhne Lecture by Prof A V 
Hill, on the transformation of energy and the 
mechanical work of muscles (Nov 11), a discussion 
on electro acoustics, to be opened by Dr C V Drys 
dale (Dec 9) , discourse by Dr J D Cockcroft on 
the cyclotron and its appbcations (Jan 3) , discouise 
by C S Wnght on geophysical research in Polar 
regions (Jan 4) , joint meeting with the Royal 
Astronomical Society for a discussion on the expand 
mg universe, to bo opened by Prof G F J Temple 
and Dr G C McVittie (Jan 27), the Thomas Young 
oration by Brigadier M N MacLeod on some recent 
developments in Bntish surveying instruments 
(March 24) , and joint meeting with the Chemical wd 
Royal Meteorological Societies for a discussion on 
ihemical and physical mvestigations of the upper 
atmosphere, to be opened by Prof F A Paneth 
(May 4) The president of the Society this year is 
Prof Allan lerguson, and it is evident flrom the 
programme that he desires the meetings to be of 
wide mtereet and not confined to the oommumcation 
of techmoal papers which are better presented by 
title for publication ui the Proceeding* than read 

Roman Villa in Yorkshire 

Remains of a Roman villa have been brought to 
light, contrary to anticipation at Well, a village of 
the Dales in the North Riding of Yorkshire Although 
the site was known to be Roman, it was thought to 
he too far north to be likely to provide evidence of 
occupation of any considerable mtereet As the result 
of a week of excavation, however, the walls of bath 
buildings, which had been connected with a villa, 
and the fioor of the cold water plunge bath have 
been brought to light The floor has a tessellated 
pavement with plaster moulding, and the walls are 


plaster lined There is evidence that the walls had 
been twice rebuilt, once after a fire A pwes of 
Huntcliffe’ pottery mdioates that Oooupatioa had 
been so recent as the last quarter of the fourth 
century Other pieces of pottery and a cotiv have 
been found Excavation is now being directed to a 
search for the hot bath room and the walls of the 
mam buildings of the villa, which it is hopied to 
discover nearby In view of the geographical situation 
of the villa, this find is likely to prove of no little 
mterest as an indication of the relation of civil settle 
ment and mditary occupation, more especially at so 
late a date The excavation is being carried out 
under the supervision of Mr Gilliard Beer and Mr 
Kitson Clark of Leeds both members of the Roman 
Vntiquities Committee of the Yorkshire Archwologioal 
Society It IS stated m a report on the excavation, 
which appeared m The Time* of September 28 that 
owmg to lack of funds it will not bo possible to 
continue the work of excavation beyond the middle 
of October It would, indeed be unfortunate if what 
may prove an imjxirtant mvestigation in its bearmg 
on a critical penod should have to be abandoned 
before completion 

Houses of Viking Age m Eire 
Pbovision for arohieologioal exploration and re 
search contmues to bo made as part of the measures 
for the relief of unemployment put into operation by 
the Government of £u« In the systematic plan of 
arohteologioal mvestigation which it has been possible 
to frame as a result of the resources, financial and 
other, made available m this manner, the exploration 
of the forts which form such an important class of 
Irish antiquities, naturally take a prominent place 
An account of the results obtamed m an examination 
of one such site on Lough Our, Co Limerick, of 
which the excavation was carried out under the 
supervision of Prof 8 P O Riordam m the present 
season, is given by a oorresjiondent of The Time* in 
the issue of Ooto^r 3 These results are of special 
interest as the excavation of the fort brought to 
light evidence of the character of the house m Ireland 
in. It Would appear from the associated finds the 
penod of the Vikmgs about a d 800-1000 Both 
inside the fort and outside its walls were the remauis 
of several houses bmlt of stone One of them outside 
the southern rampart, was a long rectangular struc 
ture, built m such a way that the face of the wall of 
the fort formed a wall of the house Tlie houses 
outside the wall to the north were provided with 
yards Although of different types, all were of stone 
They were paved, and m some of the rooms were 
hearths In one buildmg the roof had been supported 
by timber posts, for which the holes Were found A 
large numW of objects for everyday use of ipon, 
bronze, stone, and bone were found, which serve to 
date the site as of the Viking period A com has 
beMi identified as an mutation, or oopy, of a oom of 
Constantine, such as contmued to be inade m Bntam 
long after the Roman period A hoard of Viking 
Sliver would appear to have belonged to a metu 
worker, and included silver bracelets which had been 
brok«i up preparatory to being melted down 
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Atmospbenc PoUution 

Bxadsbs of the daily Frew might excusably con 
elude that physical fitneee is solely a matter of 
physical exercise It appears to be taken for granted 
that everyone has free access to the essentials of 
wholesome food, water and air Yet the free access 
to good aur does not m fact exist in our large towns 
and without it full advsintage of facilities for physical 
culture cannot be taken For this reason it is of 
timely mterest to inquire how efforts progress towards 
improvmg urban atmosphere The twenty third 
report of the Investigation of Atmospheric Pollution 
(HM Stationery Office 7« 6d ) disck see statistical 
evidence of slight improvement, but cautiously ex 
pressed One large city at any rate — Leicester — has 
started an intensive survey of its own area and 
surroundings At twelve stations, systematic records 
will be taken of pollution by suspended matter 
sulphur impurities and of ultra violet light Although 
the collection of data may of itself effect nothing 
it may stimulate and provide a guide to ameliorative 
action Previous reports have directed attention to 
the considerable atmosphonc pollution f central 
London In this one, a recommendation is reported 
by a committee formed on the initiative of the 
London County Council, to reduce the emission of 
gnt which modem practioe of mtensive firing seems 
to promote This recommendation refers to the 
important contribution which could be made to the 
dimmiition of the gnt and dust nuisance if tho> 
themselves [that is public authorities] made a 
practice m their municipal undertakings of usmg 
washed coal wherever possible and if they would 
press mdustrial undertakings in their respectne 
areas to do so This is a tunely recommendation 
for pubho authonties control a very large amount 
of fuel usmg plant and some do not by any means 
set a good example 

Shale Oil Industry 

Thb present position of the shale oil industry was 
elanfied at an International Congress held m Glasgow 
m June last imder the auspices of the Institution of 
Petroleum Technologists Dr E F Armstrong 
reports {J Roy Soo Arts, August 12 1638) that at 
the beginning of the Great War the yearly production 
of shale reached a maximum of S] million tons to day 
only about half this qucmtity is produced This is 
partly due to the fact that the oil yield u directly 
proportional to the fossil algsi content of the shale, 
from which it m believed to origmste this fossil 
algsB content is less m the lower and geologically 
older shale strata Thus the average yield to-day 
IS 10-20 gallons per ton, whereas, m 1876, it was 
30 gallons per ton Bapid development of natural 
petroleum has also infiuenoed the shale mdustiy 
Shale has to be mined and distilled before oil oan iki 
obteuned and, therefore, without some form of pro 
teotion, shsde oil cannot compete with petroleum oil 
Nevertheless, m spite of obvious handio^M, the shale 
oil industry is bomg kepi alive m Great Bntam and 
other oountnee, and it may be that at some future 
date when natural reaouroes of petroleum have been 
depleted it will become a major mduatry, particularly 


as it u capable of producing both Diesel oil and motor 
spirit 

International Studies of Health 
Iw May 1637 the Health Committee of the League 
of Nations decided to organuie a sixth meeting of 
the directors of institutes and sohoola of hygiene m 
Europe These periodic meetmgs consider the studies 
earned out by the institutes as oo ordinated by the 
Health Organisation and the future programme of 
activity At their meetmg last November, the 
directors agreed that the mstitutes represented should 
undertake studies on health mdexes, enteric fever, 
brucellosis the incidence of tuberculosis and methods 
of tuberculosis oontrol and nutrition m rural areas 
I he studies are to be oo ordinated by the Health 
Committee and technical meetmgs of representatives 
of the mstitutes ooncemed have been organized by 
the Committee m preparation for the European Con 
fetenoo on Rural Life the Preparatory Goinnussion 
of which has commenced its labours M A Wauters, 
the Belgian Mmister of Health who was eleoted 
president of the Commission stressed the value 
of the seientifio work it was imdertaking inde 
pendently of the mtemational situation Par 
tioular questions which are being oxammed by the 
Commission with a view to molusion in the agenda 
»f the Conference are the problem of raising the 
standard of livuig the development of agricultural 
credits , the results of the mquiry on nutrition , the 
study of housing problems medical equipment in 
rural districts physical education and the com 
bating of certam diseases which have particularly 
serious consequences m rural districts The Prepara 
tory Commission moludos a certain number of persons 
who have imdertaken responsible work for their 
Governments m rural life 

Cultural Pedigrees Some Recent Examples 
Bomb mterestmg examples of culture lag and 
pedigrees of miltural elements are afforded in several 
of tho articles which appear in Anti^ity of September 
Of these tho most considerable is Dr E Ceoil 
Curwen s note of 1 he Hebndes m which it is 
argued that If wo had visited Lewis even fifty years 
ago, we should have bet n able to study the life and 
manners of a Celtic speaking race t merging from 
roughly the same state of cultme as the Celtic people 
of the pre Roman Iron ^ge m Wessex Dr Curwen 
naturally devotes careful attention to the details of 
tho still numerous but disappearing black house 
and the now disused beehive sheilmgs a survival 
of the megalith builders n use fifty years ago Of 
the black houses he remarks that it is only sinoe 
the recent mtroduction of tuberculosis that they have 
become unhygienic, and that m the seventeenth and 
eighteenth centuries centenarians were far more 
common m the island than they are now, even 
attaining the ages of 140 and more A oontnbution 
to the pedigree of the St George cult is made m an 
article, m translation, by Dr Gawnl Kazarov, m 
which he links St George with the numerous pre 
Christian nderhoro oidt shrmes and figures of 
Thraoe The hero cult survives m Bulgaria m folk* 
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lore, the siting of shnnee, and the overwhelming 
nnportanoe of St George’s day m the popular festal 
calendar. An mquiry on somewhat similar Imee by 
Mr Stuart Piggott traces Hercules, "the simple good- 
hearted strong man”, back to Akkad, c 25S0 a o , 
and in post classical Europe down to Harlequm, a 
polished and sophisticated version of the god of the 
underworld The disoemmg will note that Antiquiiy 
shows no falling off m demonstrating practically that 
solid leammg need not be dull 

Protecting Manne Cables 
One of the most prolific sources of damage to 
ocean cables is the heavy drags called otterboards 
which are attached to the nets of steam trawlers 
and dragged along tho ocean bottom In tJie Ntcicel 
BuUetin of September it is estimated that the dumagi 
oaused to cables by tin steel runners of otterboards 
averages about £100 000 a year To get rid of this 
source of loss, tho Wcstfim Union Telegraph t o has 
for some time, been oxpei imenting with a aiibmarmi 
plough which will automatically make a furrow iii 
the bottom of tho ocean, food the oabli into it and 
cover it up The cable will then be buried at a depth 
sufiicient to ensure that the otterboards cannot coin< 
into contact with it Encouraging results have been 
obtained from experiments ma<le so far, but many 
difficulties have had to bo faced A new senes of 
experiments has now been started off tho Irish 
coast Tho plough is towed by tho cable ship I ord 
Ketvm In handling tho equipment a \ery flexible 
towing Ime had to be provided able to withstand a 
load of 29 tons The orduiary equipment necessitates 
that the line must be neither too light nor too rigid 
It must be capable of bemg paid out gradually from 
the ship while ploughing under full load After 
careful investigation and a senes of tests it was found 
that di lok’, a special chain made of 3} per cent 
nickel steel, was quite suitable In order to get 
continuously smooth operation a very minute toler 
aiioe on tho size and shape of each mdividual link 
■was imposed The requuements were about five 
times os severe as those imposed by the U S Navy 
in their spociflcations There aro eleven Western 
Union trans Atlantic cables and eight of these pass 
through flshmg areas off the Irish coast whore most 
of the ploughmg work will be earned out 

Carnegie Institution of Washmgton 
A VALUABLE addition to the admmistratiun build 
mg of the Carnegie Institution of Washington has for 
some tune been under construction and will probably 
be completed m time for tho usual Institution lectures 
m late October or early November The new structure 
has been designed primarily to facilitate develop 
ment of the public relations programme of tho 
Institution by improvmg conditions for handling 
its publications, and for more direct contacts with 
the pubbd through lectures, oonferenoes and exhibi 
tiona The prmoipol room in the addition is an 
auditorium, designed to seat about five hundred 
which, under the name of Elihu Root Hall, is bemg 
dedicated to the memory of Mr Boot Up to the 
present time the facilities for lecture programmes 
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have been limited to a room seating comfortably 
about half that number, and it has been necessary 
m most oases to limit mvitations to those who have 
something more than a general mterest m the subjects 
presented With tho aooommodation now in prepars 
tion it will be possible to mclude a larger mvitation 
list with freedom to mvite men of soienoe and lay 
men representing all fields of mterest Committee 
and conference rooms have been designed for the 
special purpose of arranging for discussions with a 
limited group of special students of subjects imder 
consideration, and thus promote mquines and research 
mto the partioular field of natural knowledge m 
which they ore engaged 

The exhibitions of the Institution held m recent 
years at the time of the annual meetmg have served 
an important purpose in bringing together repre 
sontatives of all the departments and m presentation 
of some of the moat important results of their 
reaearchee Iheso contacts have had much value 
m development of co operative relations between 
research groups of the Institution Tho exhibitions 
have also served an important jiurpoae m that they 
moke possible tho contact of the Trustees at the time 
of the annual meeting with all of the departments 
especially through givmg opportunity to see results 
of some of the most mtereeting mvestigations In 
past years, the annual exhibition has been possible 
only by use of the regular offices of administration 
to the exclusion of much of the ordinary busmess 
at the tune of the annual meetmg Tho new building 
will mclude rooms which are much more commodious 
and better organized for exhibition purposes than 
those thus far available, and use of these quarters 
wiU permit the regular business of the administrative 
offioes to be carried on during the period of the 
annual meeting The new exhibition rooms will also 
permit certam exhibits at the administration head 
quarters to be retamed throughout the year if this 
seems desirable 

The Institution of Professional Civil Servants 
The nineteenth annual report, for 1937,oftheCounoil 
of the Institution of Professional Civil Servants 
refers to the speotaoular mcrease m membership from 
9,076 m 1936 to 13,896 at the end of 1937 Activities 
of the Institution during the year were directed 
laigely to obtaining unprovements m the salary soalee 
of its members Despite the multiplicity of grades 
and salaries, considerable success hw been achieved 
both by negotiation and by arbitration The common 
scale possessed by oortam arohiteotural surveymg and 
civil engmeenng grades m the Civil Service enabled 
the Institution to secure improved salary scales by 
central discussion, and aoceptaaoe of the Institution's 
proposab for the sunpbfioation of grades and salaries 
of the professional, soientifio and teohnioal classes m 
tlie Civil Service which were submitted to the Tomlm 
Commission would greatly reduce the task of uegotia 
tion and ligpiten the work of the departoiental 
estcdilishment officers The Institution has also 
participated in the work of the National Whitley 
Council, smd the report inoludes a frill account of 
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duousBions on the moreaiied ooat of living It bee 
also taken part m the oonsideration of problenoA 
mvolved in the reoigaxuzstion of the Poet Ofiloe 
through its Poet Office Ckimmittee, and the Post 
Office Engineering and Stores Departmental Whitley 
Council Prelnninary oonsideration is also being given 
to the adequacy of the Carpenter scheme m view 
of the magnitude and rapidity of developments m 
scientific eetablishmentB smce the publication of the 
Carpenter Report m 1930 

The Strangeways Laboratory 
In the report for 1037 of the Strangeways Research 
I>aborstory, Cambridge, the trustoee are able to 
announce that an anonymous donor has guaranteed 
an additional £500 a year to the moomo of tho trust 
for five years This subscription has enabled tho 
trustees to accept the offer of Rockefeller Foimda 
tion of the capital cost of an extension Ihe now 
buildings will provide additional accommodation for 
laboratory work, and will enable satisfactory arrange 
ments to be made for tho library and the workshops 
Durmg tho year, the record number of twenty five 
persons has worked m the Laboratory, and it is a 
testimony to its reputation that of these eleven 
should be visitors from other laboratonea in Groat 
Bntam and abroad The British Empire Cancer 
Campaign has equipped the Laboratory with a 200 kv 
X ray apparatus, and has purchased a 300 mgm 
radium plaque, which had been on loan This has 
enabled the work on the irradiation of tissues to be 
contmued, and it is now bemg extended from tho 
preliminary observations tn vUro, to tho more difficult 
problems encountered tn tnvo Of the sixteen papers 
published from tho Laboratory durmg tho year, nme 
are concerned with embryological problems, throo 
with the efiTeots of radiation on hvmg materia), and 
the remamder with the metabolism of tumour tissue 
and the physiology of the embryonic heart 


Forest Products Research Board 
The report of the Forest Products Research Board 
for the year 1937 forms an mtroduction to the report 
of the Director of Forest Products Resoarch at 
Pnnoee Risborough for tho some year (London 
H3f Stationery Office, 1938 2« net) The Research 
Board briefly reviews the work of the year and tho 
measures laid down to be observed in future m tho 
preparation of reports on moohanioal tests of tunbere , 
the grading of structural timbers , and plywood and 
other materials built up from wood An extensive 
investigation mto the latter and aUied materials is 
proposed , a study being made of ‘composite wood’, 
that IS, of mdustnal materials made of lammated or 
disintegrated wood An mvestigation is also to be 
earned out mto the poseibilit;^ of producing from 
home grown timbers oharooal for use m the ohemiosi 
and other industries, a prominent manufacturing 
firm having made an offer of a grant toweurds tho 
cost of this work The Director m hia report acknow- 
ledges tiie important direct help which the physicist 
and iffiemist can give to the various branches of the 
tlmber-uring mdustry 


Central Medical School, Fiji 
The Central Medical School at buva, Fiji founded 
m 1929, of which an account was given by Sir 
James Barrett m Natukh of September 11 1937, 
p 472, has recently issued its annual report for 1937 
During the year there were 43 students in the school, 

13 of whom were m their first year, 13 m their second, 

14 in their third and 3 m their fourth In addition 
to students from Fiji, tho school was attended by 
students from Samoa, Tonga, Cook Islands, Gilbert 
and Ellice Islands, Solomon Islands, New Hebrides 
and Nauru The approximate annual cost for each 
student was £74, which mcluded board and lodging, 
tuition fees, mamtenanco expenses, clothing servants’ 
wages, and pocket money so that the four years 
course of study amounted to about £300 per student 
Tho average number of Fiji students who qualify 
eocli year is four and there is an average annual loss 
of two In Fiji, there is one native medical prao 
titioner for ever 1 600 of the jxipulation, and if the 
seven Indian modiial practitioners and the 86,000 
Indian population are included there is one qualified 
man for 2 700 of population Lists of tho lecturers, 
prize winners and text books used at the school are 
included m tho report 

Social Services and Venereal Disease 
The Secrotaiiat of t)ie Ijeaguo of Nations has 
recently issued an accoimt of tho systems prevailing 
in different countries for the provision of social, as 
well as medical services m the treatment of venereal 
disease ( Social bervioos and Venereal Disease ’ 
Genova League of Nations London Allen 
and Unwm 1938 1« 3d) The necessity for 

cheap medical treatment for venereal disease is 
now widely recognised, m some countnos is com 
puNory, m others including the United Kingilom, 
it 18 voluntary but is encouraged by the State There 

15 not tho same wide recognition of the mod for 
social help, and the number of coimtnee where social 
service is combined with modical treatment at clinics 
and hospitals is still comparatively small Whore 
they exist these social servicoa take difforwit forms 
An account is given in the booklet of tho sjistoms 
in uso in the UniUd Kmgdom and rranoe, and 
suggestions are gn en for future planning which should 
pro\ o of value to social worki rs in all countries 

Yields of Fruit and Vegetables 

Some figures issued by the Ministry of Agriculture 
on September 2 outline the condition of various horti 
cultural crops m many centres of Great Britain 
Whilst the mam interest of this survey is doubtless 
eoonomto, it should also be mtorpreted as indicating 
a potent need for research mto tho cropping of fruit 
trees Apple yields of Bramleys Seedling, Cox’s 
Orange Pippin and cider varietic s have only amounted 
to between 10 and 40 per cent of their oapabditios 
They wore somewhat higher in 1937, but even then 
the crop average was decidedly below 60 per cent 
Runner beans, Brussels sprouts cabbage, oorrots, 
parsnips, peas and onions yield, m general, crops of 
00-80 per cent, and were slightly better last year 
Tlie poor oroppmg of tho apple for 1937 and 1938 
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revealed by these retuma is not an isolated instanoe, 
for the crop of 1935 \ra8 also very low Damage by 
spring frosts and inadequate pollination are doubtless 
eauses of low yield, but it should be possible for 
modem science to raise the apple’s cropping potential 
ities above 60 per cent m most years 

A Pracbcal Form of Electrophoresis Apparatus 
It has long been known that proteins differ widely 
m their rates of migration in an electric field, and 
many attempts have been made to use this phe 
nomenon for puiposes of separation and identification 
by BO called ‘electrophoresis' Tho prmciple is par 
tioularly attractive since oven highly unstable sub 
stances are unlikely to bo damaged by the treatment 
One 18 therefore at first surprised at the scanty 
results yielded so far by so promising a method The 
reason is that untd recently no apparatus had been 
designed which could claim to have overcome the 
many technical dififioulties In the last few years 
however, there has been steady improvement m this 
respect, associated largely with tho names of Dr 
Theorell of Stockholm and Prof Tisehus of Uppsala 
The latest form of Tisehua apparatus, which has 
now been placed on the market by Messrs F Hellige 
and Co , of Freiburg, enables the separation to be 
followed both optically and analytically, white the 
resolving power for smedl differences of mobility has 
been greatly increased A direct result of these 
improvements has been the detection and isolation 
of the three components of sonim globulin (Tisehus, 
B%och«m J , 31, 1464 , 1037] which has answered 
an old emd much disputed question Tho apparatus 
IS already in use m several other laboratories, and 
promises a host of ftirther interesting results, for 
example, in the study of pathological sera, immune 
bodies and enzymes 

Quekett Microscopical Club 
Thb Quekett Microscopical Club is holduig its 
annual conversazione on October 1 1 at 7 30 p m at 
Burlington House, Piccadilly, London, m the rooms 
of the Royal Society Dr Arnold Renshaw of Man 
ohester will lecture upon the microscope in the 
detection of crime It is not generally known that 
pieces of tissue (flesh, etc ) can bo out m slices so 
thin as a twenty five thousandth of an moh A 
film made by Mr Pittook of the Department of 
Anatomy and Embryology, Umversity College, Glower 
Street, will be projected following Dr Arnold Ren 
shaw’s lecture, showmg all the stages m preparation 
and the actual cutting of these sections Eighty 
microscopes will be set up each showing different 
specimens In addition there will be several demon 
strations Mr Edwards of the Hoslemere Museum 
will give oontmuous projeotion during the evening 
of livmg pond life A group of members will show 
the method of oolleotmg, oleanmg, etc , of Diatomacoee 
Methods of recording by means of drawing specunons 
and structures seen under the microscope will edso bo 
demonstrated Dr Qunther, of the Old Ashmolean, 
Oxford, will stage a demonstration of oontnba 
tions by the lata Mr E M Nelson to nuorosoopy 
In addition to this Dr Qunther will give a demonstra 
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tion of the original works of Hooke, showing proofs 
of the plates and the first editions of bis book It 
18 hoped that the Royal Society, which owns a Hooke 
mioroeoope, will exhibit it. Demonstrations are also 
expected ffom the British Museum (Natural History), 
King’s College, Queen Mary College, eto Cards of 
admission can be obtamed fVom the Assistant 
Secretary Miss Arnold 68 Warwick Road, Ealing; 
W5 

Announcements 

Db Habold J Plenubbleeth has been appomted 
deputy keeper m charge of the research laboratory of 
the British Museum in suooession to Dr Alexander 
Scott, who has been honorary director of the labora 
tory smoe its institution in 1919 

The following representatives to the Scientific 
Advisory Committee of the 1 rades Union have 
recently been appointed by the Qeneral Council 
Mr J Hallsworth (chairman of the General Council), 
Mr E Bevin, Mr J Brown, Mr C Di&es, Mr H H 
Elvm Mr Q Oibeon, Mr W Holmes, Mr W 
Lawther, Mr G W Thomson, and Sir Walter Citrine 
On advioe furnished by the general officers of the 
British Association the soientifio representatives on 
the committee will be nutrition and agriculture 
Sir Darnel Hall and Sir John Orr , physios. Prof 
Allan Ferguson and Prof P M S Blaokett , ohem 
istry. Prof F G Donnan and Prof A C G Egerton , 
physiology and psychology. Prof Wmifred Cullis, 
population, Prof L Hogben , metallurgy, Prof J D 
Bernal , geology and geography. Prof P Q H 
Boswell , engineering, Mr J 8 Wilson 

The Hydrobiology and Fisheries Laboratory 
Alexandria, a description of which appeared m 
Natubb of June 18, p 1107, has, by Royal decree, 
been named the Fou^ I Institute of Uydrobiology 
and Fisheries 

The fiftieth anmversary of the foundation of the 
Pasteur Institute of Pans will be celebrated on 
October 20 in the presence of the President of the 
French Republic and the Mmister of Health 

The Araenoan Academy of Arts and Soienoee gives 
notice of the Francis Amory Septennial Prize for out 
standing oontnbutions to knowledge of diseases of 
the human sexual organs The first award, which will 
be made in 1940, will exceed 10,000 dollars There 
will be no formal nomination and no formal essays 
or treatises will be required Further information 
can be obtamed from the Amory Fund Comnuttee, 
Amenoan Academy of Arts and Sciences, 28 Newbury 
Street, Boston, Mass , U S A 

A PBiNTBD supplement (Bulletin 1987, No 8, 
Supplement No 1, Washington, QPO, 1988 10 

cents) to the mdex to Public Affairs Pamphlets has 
now been issued by the Offloe of Education, Umted 
States Department of the Interior It contains an 
annotated list of a farther 662 pamphlets together 
with a report on the pamphlet display demonstration 
centres, and author, subject and title mdexes 
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Letters to the Editor 

The Editor doea not hold himaelj reeponaMe for opmtona expreaaed by hu aorreapondenia 
He cannot undertake to return or to correapond wUh the wntera of rejected momucripta 
intended for thu or any other part of Natubb No notice la taken of anonymoua communieattona 
NOTSS on POrNTS IN SOMP OI THIS WKKKS LBTTKRS APPBAB ON P 675 
COBRESPONDFNTS AKE INTITED TO ATTAOH SIMIIiAE SUMUABTES TO TKEtB COMMl Nit ATION8 


Flow Phenomena m Liquid Helium II 
Bbobnt meaeuremente on the flow of liquid 
helium II through capillaries have yielded very 
\ariod results We reported earlier’ that the flow 
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area of the capillary the more independent of bead 
dwl the velocity become For the finest capillaries 
the fl >w became completely independent of head for 
all pressures from sero to 200 dynes (iii) The 
pressure independent velo- 
city increased very rapidly 
between 2 177° K and 
1 15° K 

Although Kapitza* was 
only able to observe tur 
bulent flow Burton* and 
(iiauque Stout and 
Barioau* in recent papers, 
have recorded laminar 
flow m helium II and sug 
gest that the type of 
pressure mdeiiendent flow 
which wo have observed 
mi^ht be due to the trons 
port of liquid in surface 
films such as have been 
obeorveil by Daunt and 
Mendelssohn* In all our 
experiments precautions 
were taken against suoh a 
flow For some of the 
measurements on the larger 
capillaries a reservoir was 
UB^ which was completely 
closed except for the oapil 
lary opening When open 
reservoirs were used, they 
were mvanably made with 
constrictions 1 mm in dia 
meter at the top thereby 
reducing the surface trans 
port In these cases dupli 
cate reservoirs with no 
capillary attached and 
closed at the bottom were 
fastened side by side with 
the flow reservoir The 
correction for the flow due to surface films was usually 


“ 40 cm 


1 161° 
I 181° 


through long capillanes bore no relation to a normal 

laminar or turbulent condition of the liquid and that lees than one per cent and for the finest oapil 
the velocity depended only slightly on the pressure lanes was not greater than seven or eight per 


Since that tune we have made many furthei 
observations on flow through capillanes varying m 
radius from 0 OS om down to 6 x 10~' ora , as well 
aa throuA tubea filled with tightly packed rouge 
The smaUest capillanes were produced by drawing 
down german silver tubes closely packed with fine 
stamleas steel wires The full details will be published 
elsewhere but the mam results are as follows 
(i) The rats of flow in all oases m capillanes more 
than IS om m length depended only slightly on the 
pressure head (n) The amsller the cross sectional 


Since the above results might appear to be m 
conflict with those of Burton* and Oiauc^ue*, we have 
made some measurements under experimental oon 
ditions similar to Burton s A reservoir diameter of 
16 mm and a capillary diameter of 0 03 om was 
used, and observations were mado using three different 
lengths 6 nun , 1 1 S nun and 40 om The results 
are shown m the aooompanying diagram Loganthnuo 
curves are given for two measuring temperatnree in 
helium H, and m the case of the 1 1 B nun oapiUaiy 
for a temperature m helium I of approximately 
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8 2“ K In no case m helixun II was a purely lanunar 
flow observed, although m the case of the two ahortei 
oapillanee the curves nught indioate a senu turbulent 
condition If we assuine the flow to bo lammar and 
calculate the viscosity from Foiseuille a formula, we 
obtam a value of 7 8 x 10-*oo8 units with « 280, 
which agrees with Burton s value for a capillary of 
somewhat the same length On the other h^d 
shortening the capillary length to 6 mm appears to 
have very little effect on the velocity and lon^henmg 
the capillary to 40 cm has the effect of deoreasmg 
the velocity only by a factor of five at 2 160° K 
Lengthening the capillary also has the effect of making 
the velocity much more mdependent of pressure It 
IS noted that although the velocity through long 
capillaries increases with decrcasmg temperature, the 
velocity through the shorter capillaries actually de 
creases by about 6 per cent from 2 160° to 1 166° K 
For purposes of comparison a measurement of the 
flow in helium I, just above the X point, was made 
The flow was observed to be laminar for low velocities 
and turbulent for high velocities The viscosity was 
found to be 1 4 X 10^ o o s imits which is m fair 
agreement with previous measurements 

J F Aujin 
A D Misumbb 

Royal Society Mond Laboratory, 

Cambridge 

Alien J r and Hleener A P KaTCBl 141 76 (1088) 

• Kapltia V Mitcu 141 74 (1038) 

> Burton S r Kitusb 14S 72 (1038) 

• OUaaue W F Stout 1 W and Barleau B E FAyi Aer M 

14« (1038) 

• Daunt J 0 and lilendeleeolui K Natcu 141 011 (1038) 


Effect of Collisions on the Intensiues of Nebular Lutes 
There appears to be a widespread raisconoeption 
concerning the effect of electron collisions on the 
mtensitics of forbidden lines The prevailing view 
appears to be that, at high densities oolhsions of the 
second kmd operate to de excite atoms from the 
metastable levels before the atoms have a chance to 
radiate, and that only at low densities as m the 
gaseous nebulsB, can a sufSoiently high population of 
atoms be obtamed to give appreciable mtensity to 
the forbidden lines The mathematical reosonmg 
advanced to support this argument' is as follows 
Let Nibu be the number of atoms excited per second 
from the ground to the metastable level by inelastic 
electron impact which process is ordinarily assumed 
to be the predominant source of excitation Let 
Ntb|t be the number of super elastic collisions per 
second Let be the Einstein probability of spon 
taoeous emission Then the intensity of the line may 
bo wntten 


I 


f>ti + -^ii 


All /iv 


( 1 ) 


The customary argument is that the increase of 6|, 
with density causes the value of I to decrease 
The fallooy m the reasoning lies m the fact* that 
the excitation coefficients, and b,t, both being 
proportional to the electron density, keep exactly m 
step Furthermore, they are closely related, so that 
one may be expressed m terms of the other Equation 
(1) is easily transformed to the following equivalent 
expression 
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where the a 8 refer to the statistical weights of the 
respective levels Since practically all the atoms are 
in the lower level, we may regard N, to be the total 
number of atoms m the assembly The first factor 
represents a Boltzmann distribution, which would be 
accurately attained if An were zero The second 
factor, enclosed m parentheses, is always less than 
unity A|, w an atomic constant 1 reaches a 
maximum when bi^An, that is, when the electron 
density is kxgh This conclusion is the reverse of that 
stated m the first paragraph 

Part of the misunderstanding may arise from the 
erroneous belief that if the probability of oollisional 
de excitation is greater than the probability of 
emission, the atoms do not have time to radiate 
This reasonmg would imply a difference between an 
atom that arrived ui a motcuitable state 1(H seconds 
ago and one that may liave existed m that level for 
Some seconds The argument would imply that the 
quantum equation 

I = Av (3) 

IS wrong rile mtensity depends solely on the popu 
lation and atomic constants and the highest intensity 
occurs when Nt is greatest 
When equation (2) is applied to the normal lines 
with high values of An wo discover that serious 
departures from thermodynamic equilibrium, with 
consequent fading of permitted Imee, may be ex 
peoted at densities from 10* to 10* times greater than 
for the forbidden Imes Where, m a nebiila, the for 
bidden Imos may occur with intensities not far from 
their thermodynamic values, the permitted lines will 
have their mtensities greatly decreased from the 
laboratory values The predominance of the forbidden 
Imes m nebular spectra, therefore, is attnbutable, not 
to the effect of collisions in de exciting an atom 
before it has a chance to radiate but to the weakness 
of the permitted Imes The high absolute mtensity 
of the forbidden Imes is explicable only m terras of 
the large total mass of the nebuhe The predommance 
of normal Imes m laboratory spectra is due chiefly 
to the high values of the assooiated Einstem A’s, 
though oolliBions of excited atoms with the cool walls 
of a tube, an essentially irreversible process, may 
affeot the relative mtensities 
The foiegomg analysis can be extended to atoms 
with more than one exoited level One may also 
show that removal of the atoms from the metastable 
levels by radiation processes does not result m an 
appreciable lowermg of the level population, m eon 
tr^iotion to the results of Eddington* 

Note added m proof (Sept 19) Kaplan* reports 
that oertam forbidden Imes, obae^ed m the nitrogoi 
afterglow, drop m mtensity os the pressure goes down 
He remarks, ‘Since these radiations originate in 
relatively forbidden transitions, it is of considerable 
astrophysioal interest to report an morease m 
intensity with pressure rather thtm the expected 
decrease The observational proof of the pomts 
raised m^tbe foregoing letter seems to aueadv 
available 

Donald H Mbnzri, 

Harvard Observatory, 

Cambridge, Maas 
Aug 10 
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Audubon 


Audubon, the Naturalist: 
a History of his life and Time. By Prof. Francis 
Hobart Hemck. Second edition, two volumes m 
one Pp xou +461 +600+66 plates (New York 
and London ; D Appleton-Century Co , Inc , 
1038 ) net 

'^HIS work may be desonbed as the standard 
biography of Audubon, from which the lighter 
and more romantic versions which have appeared 
from time to time have largely been drawn. It 
IS strange that a life so full of genuine romance 
and adventure, a personality so mdividual, 
magnificent alike in stubborn courage and childlike 
carelessness and candour, should fail to satisfy the 
appetites of so many biographers without the 
added condiment of a fictitious royal birth Prof 
Herrick’s careful Mcount of Audubon’s early life, 
in the first edition, would seem to have settled the 
matter ; but subsequent publications have again 
promulgated the wild hypothesis that the poor 
fragile Dauphin and the vigorous naturalist were 
one and the same oertam members of the 
Audubon family were drawn to the idea, dishkmg 
the illegitimate and Creole birth of their ancestor 
Prof, Herrick’s new foreword and postsonpt must 
COTivinoe all but the wilfully credulous 
The first part of the book deals with the life- 
history of Audubon from his birth and adoption, 
his short period in a naval college, his abortive 
studies in the studio of the celebrated David, his 
emigration to America, his niany struggles m 
business, and the two fixed points in the kaleido- 
scope of his life — his great wife Lucy imd his 
dom in at i n g passion for birds and beasts and for 
their portrayal. Such business ventures as he 
made, even to portrait painting and the teaching 
of dancing, were all undertaken so as to get means 


for pursuing this, his chosen work , his Lucy 
loyally bore privations and separations, and her 
self became a paid worker, so as to help to provide 
for their children, and to ensure the fame and 
recognition which she never doubted 
In the next section — Audubon the naturalist — 
we have the account of his various explorations, 
extracts from his dianes, oertam aspects of the 
controversies m which this pioneer ornithologist 
and artist was involved, sidehghts on his contem- 
poraries, the account of his ultimate triumph and 
recogmtion, and his subsequent work, aid^ now 
by his sons There are several appendixes • 
original documents , birds of Amenca , likenesses 
of Audubon , a very full bibliography, and that 
most useful feature, a careful mdex 
The illustrations molude likenesses of relations 
and contemporaries, scenes from the homes of 
Audubon and many reproductions of his pictures, 
from the early simple drawings to the splendour 
of the decorative colour plates. This great innova- 
tion, namely, the representation of birds and 
animals m life and motion, m somothmg approach - 
mg natural habitat, obtained favour in America 
only after England, Scotland and France had 
recognized its charm and value Prof Herrick does 
not omit to pay tribute to the great part played by 
Havell, the engraver. The large size of the plates, 
some of no lees than five square feet, entailed the 
most skilful combination of aquatint with etching 
and line engraving It was mdeed fortunate that 
the pioneer artist and naturalist should have 
found a coadjutor of like courage and enterprise. 

In biography, romanoe makes a good servant, 
but a bad master, and it is well to have this 
scholarly and ontiool presentation of a persontJity 
and life-history so unusual as almost to invite 
exaggeration. E. G. Q. 
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The English ‘Open Field' System 


The Open Fields 

By C S and C S Orwin Pp xii+332 + 29 
plates (Oxford Clarendon Press , London 
Oxford University Press 1938 ) 21s net 
^r'HE layout of the countryside of England as 
we see it to day is a very recent development 
even the strict four course rotation that m many 
places preceded it and which is often regarded 
as the real old English system of famung, lasted 
but httle more than a century The system that 
had the long life in England was the one associated 
with the open fields It comprised two distmot 
features sub division of the land among those 
entitled to share in it , and a rotation which 
usually consisted of wmter com spring com 
fallow it IS thus described by Tusser in 1573 
Jurat ne and then barlio the champion saies 
Or wheat before barlie be champion waies 
But dnnko before bread com with Middlesex men, 
TTien lav on more compas and fallow agen 
Although the land was very much sub divided 
the croppmg appears to have been usually con 
soUdated and the total area of arable land of 
the village was set out m three fields, each devoted 
wholly to one part of the rotation Each field was 
divided into small areas which were allocated to 
those entitled to receive them, but each man’s 
holding was scattered over all three fields each 
could, therefore in prmciple, receive his share of 
good and of poor soil The land was left open, 
unenclosed by hedges the system is therefore 
called the ‘open field system’ and the process of 
bnngmg it to an end was called ‘enclosure’ 

Mr and Mrs Orwm have rendered splendid 
service to all mtereated in the history of the 
oountiyside bv drawmg up a full and detailed 
account of the workmg of the system in the ancient 
Nottinghamshire village of Laxton of which, 
fortunately unusually full records have been 
preserved and where mdeed part of the system 
still survives Their book thus becomes valuable 
source material , and the copious extracts from the 
old documents and a complete transcription of 
the “Booke of Survaye” of 1636, give it unusual 
value for those who wish to acquire more than 
the usual sketchy knowledge of the subject 
Experts will be particularly grateM for the 
useful account of the management of grazing for 
hvestock under this system Grazing was, of course 
very inadequate, and much sl^ghtenng and 
salting down had to be done round about Michael- 
mas, because there would be no food for the animals 
during wmter to quote Tusser agam 


At Hallowtide, slaughter time ontereth m, 

And then doth the husbandman’s feastmg begin 
From thence unto Shroftide kill now and then some, 
This offal for houshold the better wil come 

But it was always obvious that some provision 
hod to be made for what farmers call winter 
keep’ and the authors show how this was done 
The extensive quotations from the records of 
fines throw valuable hght on the ognoultural and 
general hfe of the village indeed the whole range 
of country hfe m England m the seventeenth 
century is illuminated by the well chosen 
extracts 

The ongm of the system is still obscure Part 
of the system the sub division of the land and 
the scattenng of the holdmgs, was widely spread 
around the Baltic it is still in use m Poland , 
it has not long been displaced m Russia , also 
it IS still praotiB^ in Northern India The rotations 
also showed some resemblances to those used m 
England, but consohdation of croppmg was not 
so common, and is not usual either in Poland 
or Northern India, except where some special 
circumstance has necessitated its adoption 
The system had the advantage of permanence, 
and there is no evidence of soil deterioration 
throughout all the years that it was practised 
Also it accorded with the peasants’ fundamental 
rule of husbandry, ‘safety first’ for if the crop 
on one of his stnps was bad there was always the 
possibility that the yield on another might be 
better But it had the grave disadvantage that 
yields were low and improvements extremely 
difficult only when the scattered holdmgs were 
brought together into one piece could better 
methods be used In England this process of 
consohdation began m Tudor times, and was 
contmued almost to our own day In Russia it 
was achieved after the Revolution under the name 
‘collectivization’ m Poland, France (where 
necessary) and India it goes on more gradually 
and by persuasion 

The system can find no place m modem country 
hfe It belongs to the old village hfe the days 
of the craftsman, of folk dances and folk songs, 
of the old feasts and furs, but it has passed One 
cannot regret it, because it oould not produce food 
m Buffioient quantity or vanety to nuuntun the 
village population m health But it has left its 
mark deeply on the countryside indeed the plan 
of the village to-day is fiiequently m the mam 
lines almost the some as when the system was m 
operatum E J BtJSSJtUi 
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Growth of Astronomical Thought 


A Hundred Years of Astronomy 
By Reginald L Waterfield (The Hundred Years 
Series ) Pp 626 (London Gerald Duckworth 
and Co Ltd 1938 ) 21s net 

M r waterfield has undertaken a very 
heavy task and has produced an interest 
mg and useful work There are espeoiaUy in the 
United States many text books of descriptive 
astronomy with formulae diagrams and (some 
times) excellent illustrations This is somethmg 
quite different Its production has evidently 
entailed a very considerable amount of research 
into historical questions and yet it is not by any 
means purely a history The layman will probably 
feel after a first reading that there is an astonish 
mg amount of astronomy of which he hod scaroely 
heard but which appears on the whole to be 
within his powers of comprehension and is 
fascinating in its interest once it is grasped For 
the author has set out to describe not merely the 
development of knowledge but also the develop 
ment of understanding he sketches the processes 
of thought the conAioting evidence the puzzles 
and their solution (when it has been attaint) and 
he outlines present knowledge and speculation 
in a very readable way Such a question as the 
motions of the stars as a whole might seem poorly 
suited to exposition for the lay mind with no 
formulae and practically no techmcal terms allowed 
but by an apt use of analogies from everyday 
life Mr Waterfield does m fact hold the various 
classes of motion distmot in the reader s mind and 
guides him if he has a reasonably strong deter 
mination to follow through a maze that was 
largely uncharted even by professionals at the 
start of the present oentury 
Mr Waterfield is an amateur astronomer and 


astronomy is pre emmently the science m which 
amateurs always have distinguished themselves 
On topics that usually interest amateurs most he 
may be taken as authoritative such matters os 
physical observations of the planets the behaviour 
of long period variables and the construction of 
telescopes may fairly be expected to be competently 
handled and m fact dynanucal and statistical 
astronomy are at least as well treated It must 
however be added that he is less sound on the 
details )f astrophysics atomic theory and also 
fundamental astronomy The errors are as a rule 
not of a nature to damage the whole presentation 
seriously but they are more numerous than one 
would wish 

The book also suffers from some defects in 
arrangement especially in the earher chapters. 
The author describes it himself as at first sight 
somewhat chaotic and it must be said that it 
does not improve with acquamtanw Wireless 
Time Signals and Stellar Evolution is perplexmg 
as a chapter heading so is Solar Physios and 
the Motions of the Stars The arrangement is 
apparently due to an attempt to group together 
questions that arose at the same time but even 
so the author is not consistent since Stellar 
Evolution IS allowed to run nght on to the latest 
developments m curved space The later chapters 
are better m this respect There are other signs 
of inadequate revision but it should perhaps be 
said that the author can in fact plead that at the 
time he was seriously hampered by circumstances 
beyond his control 

Perhaps in a second edition which it is much 
to be hoped will be called for these superficial 
blemishes may be rectified The book as a whole 
IS altogether too good to be judged by its defects 
R dE A 


Vanishing Tribes of India 


The Travancore Tribes and Castes 
By L A Krubna Iyer Vol 1 Pp xxi + 277 + 
60 plates (Tnvandrum Government Press 
1937 ) 7 rupees 

I T was the ardent wish of that veteran ethno 
legist L K Anantaknshna Iyer to complete 
the survey of South India with volumes on Ooorg 
and Travancore His work in Coorg was out short 
by his death and it ts fitting that the Travancore 
Survey should be entrusted to his son Wisely the 


Travancore Government ieoided that first atten 
tion should be given to the hill tribes whose social 
and religious mstitutions are fast vanishing Only 
seven of these tribes are dealt with m this volume 
which repeats and amphfies the admirable synopses 
of the Census Report for 1931 based on the 
author s notes 

Of the seven tribes three are assumed to be 
oflEshoots of Hinduized oommumtiee well known m 
the plains the Kuravans the Pulayans and the 
Vedans The Hill Pandarams who munber only 
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187 souls may be kinsmen of the Paliyans of 
Madura and Tinnevelly the most primitive folk 
m South India Of very different status are the 
Kanikkars of South Travanoore a well knit com 
munity more than 6 000 strong with a wealth of 
traditional lore the Mannans of the Cardomom 
Hills (1 276) and the Hill Arayans m the woodlands 
to the west of them (3 182) 

The pivot of tnbal life m India— social economic 
and religious — is the clan {ilam house in 
Malayalam) a group of families so closely related 
that mamage between them is considered in 
oestuous brothers they are called (annan tambx), 
as distmguished from m laws {mcuihamht) groups 
with whom marriage is permissible Sometimes 
the mamage law is simplified by groupmg the clans 
into moieties each of which must take its bndes 
from the other The limits of the mamage circle 
and prohibited degrees may vary from tune to 
time and from place to place but the distmotion 
between brothers and m laws is clear cut 
Thus the clan lists of the Kanikkars differ in 
the five different areas for which they are recorded 
yet most of the clan names are common to more 
than one locality and m each area they are 
grouped mto moieties Similar social patterns are 
iound among the Mannans and among the Arayans 
Kuravans and \ edans of the hills 


Mr Krishna Iyer s account of the clan systems 
of these people with their local variations is a 
big advance on the hasty generalizations of his 
predecessors but the picture is far from complete 
Evidence is lackmg of the relations of the Kuravans 
and Vedans of the hills with them namesakes m 
the plains of the Pulayans Pandarams Kanik 
kars and Mannans with theur kinsmen and neigh 
hours across the border m Bntish India The map 
repnnted from the Census Report excellent so far 
as it goes shows but a fraction of the places named 
m the text a separate map for each tnbe is 
essential 

It IS to be hoped that m future volumes greater 
care will be taken with proof readmg and the 
transliteration of proper names and with the 
prmtmg of the plates 

Civilization spells rum to these tribes The 
drop m tnbal rehgions from more than 28 000 
m 1901 to less than 3 000 m 1031 is not solely due 
to deaths a few of the tribesmen have turned 
Christian the majority are now registered '* as 
Hmdu It IB their solidanty that is decaying the 
social autonomy which controls morality and is 
the traditional nght of every Indian community 
The Travanoore Government are alive to the 
problem with the facte now before them they 
may stop the rot F J R 


Foundations of Nutrition 


(i) The Foundations of Nutrition 
By Prof Mary Swartz Rose Third edition Pp 
XI +626 +2 plates (New York The Macmillan 
Co 1938) 16« net 

(a) A Laboratory Handbook for Dieteucs 
By Prof Mary Swartz Rose Fourth edition Pp 
XI +322 (New York The Macmillan Co 1937 ) 
125 6d net 

( 3 ) Food Tables 

By Prof V H Mottram and Dr EUen M Radloff 
Pp 63 (London Edward Arnold and Co 1937 ) 
65 net 

(1) VX^HETHER deahng with the early history 
» » or tracmg the latest developments of the 
science of nutrition Prof Mary Swartz Rose s book 
The Foundations of Nutntion is a delight to 
read and distmguished by its clanty and ntahty 
In these days of speciahzi^ work on the chemistry 
of foodstuffs, it is salutary to look back as Prof 
Rose has done 


We tend to forget that Lavoisier and La Place 
made the first calorimeter and measured the heat 
evolved by animals and the oxygen consumption 
and carbon dioxide output m man With unproved 
apparatus Regnault and Reiset discovered that m 
proportion to their size small animals use more 
oxygen and give out more carbon dioxide and heat 
than larger animals Next Bidder and Schmidt 
found that for every species of animal when no 
food IB taken there is a typical minimum meta 
bolism— our basal metabolim— varymg with age 
size and sex Then followed Voit and Pettenkofer 
and Rubner who established the law of conserva 
tion ofenergy for the livmg body Rubner observed 
also the extra heat produced by food the greatest 
with meat — the specific dynamic action By means 
of perfected respuatory chambers Atwater Rosa 
and Benedict established the equivalence of dxnct 
calorunetry by heat meaturement with %*dir€ct 
oalorunetry calculated from the gaseous exchange 
Portable apparatus could thm 1 m designed for the 
easy measurement of energy metabolism Regarded 
as a machine man could have his energy expendi 
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ture meeusured under every oondition of life At 
rest and vnthout food his basal metabolism 
averages 1 oalone per kgm of body weight per 
hour and is doubled by moderate exercise Un 
expectedly, an hours sweepmg with a vacuum 
cleaner expends 2 7 calories per hour as compared 
with 1 4 with a hand broom and 1 6 with a carpet 
sweeper Such data make it possible to tot up 
the oalone expenditure of families and nations 
and to ration armies and civilian populations m 
emergencies 

But food IS not merely fuel for the engme hood 
m its relation to growth and health has to be 
studied separately One essential is protem Con 
sideration must be given to the so called complete 
and incomplete protems Experiments on man 
have shown that the daily requirement of 
mixed protem is 1 gm per kgm of body 
weight 

lew books have such an admirable account of 
the mineral requiremuils of the body Most work 
on this aspect of nutrition has been done m the 
Umted States particularly by Sherman who re 
commends for the adult man 1 32 gm phosphorus 
0 68 gm calcium and 15 mgm of iron per kgm 
of body weight per day Women during pregnancy 
and lactation and also children need much more 
Prof Rose prefers to give the quantities per 100 
calories of food and shows pictures of portions 
of common foods which supply these amounts 
There are so many ways of expieasuig quantities 
that it 18 difficult to say which is the best 

The thoroughness and impartiality with which 
the supply of each vitamin is considered is an 
example to those of our British dietitians who 
lavishly presenbe the fat soluble vitamms and 


provide the others m sub minimal amounts, 
especially neglectmg vitamm B, the cheapest and 
easiest to provide Prof Rose is not content with 
their provision m anything less than the optimal 
amounts The chapters on vitamins are up to date 
blavm 18 recognized as vitamm B, The latest 
dndmg of nicotmic acid as a cure for pellagra came 
too late for publication m the book 
(2) and (3) Data of food analyses and oalone 
values are imbspensablo for the dietitian Prof 
Rose s Laboratory Handbook contains a sum 
mary of food requirements eleven practical ex 
amples in dietary calculations 250 pages of tables 
of figures and a helpful note on planning a dietetic 
laboratory 

Food Tables by Prof V H Mottram and 
Dr Ellen Radloff gives m a handy form a coUeotion 
of analysis of British foodstuffs Although these 
authors advocate the exclusion of figures beyond 
the decimal point they have not had the courage 
of their convictions and retain the original figures 
to throe places ot dicimals 

Both books include hgures for the calcium pbos 
phorus and iron contents of foods Prof Rose gives 
many vitamin values m Shinnan umts Mottram 
and Radloff prefer to wait until more vitamin 
values can be expressed in international units The 
data in those books represent 3 ears of tedious 
analytical work and innumerable c ilculations The 
student and dietitian nou have all this labour done 
for them lad should bo duly thankful 

With all this knowledge so easily available the 
obiigmg food minutacturer miv in the future pnnt 
on the libels of his cans the analyses calorie and 
vitamin values of the contents Eventuallv we 
may bvo on ono perfect tin a day t 


Plant Culture without Soil 


Soil less Growth of Plants 
Use of Nutnent Solutions Water Sand Cmder 
etc By Carlton Ellis and Miller W bwaney Pp 
166+1 plate (New York Reinhold Publishing 
Corporation , London Chapman and Hall Ltd 
1038) 138 fid net. 

' I ''HE growth of plants m hquid media instead 
of in soil is a method that has been muoh 
used m laboratory work for many years For 
experimental purposes the method has the great 
advantage of permitting close control of environ 
mental oonditions and of food supply, to a degree 
that is impoasible when soil is used For some 
purposes the combination of nutnent solution 


with an mert substratum such os sand forms a 
useful modification M loli of the conclusive work 
on the importance of trace elements m the 
economy of plants could scarcely have been carried 
out without the use of water culture methods 
Comparatively recently attempts have been 
made to develop these methods from the 00 m 
meroial point of view A most expensive item m the 
glasshouse cultivation of crops is the penodical 
removal and replacement of the soil and it is 
claimed that growth in solution or sand culture 
would greatly reduce these costs if satisfactory 
equipment and technique could be evolved 
Cohfomian workers state that considerable suooen 
has already been attamed but so fu as other 
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oountnes are oonoetned the method is still m its 
preliminary stage It must be recognized that 
Buooesa m derelopmg the necessary technique 
depends on the close oo operation of skilled 
engmeers and expert plant physiologists and as 
yet the ordinary commercial grower however 
skilful IS not m a position to make an economic 
success of the method As it happens premature 
press pubhcity has attracted much popular 
attention and m some quarters has raised undue 
hopes of revolutionary crop production 

Information on soil less growth is much scat 
tered and C Elba and M W Swanoy have now 
provided a useful summary written primarily for 
the non scientific reader but ombt l>mg details of 
use to the biological worker Ihe vanoiis examples 
quoted demonstrate the elasticity of the various 
methods but deal only with sueeesaful cultures 
tendmg to gloss over the possibility of failure At 
least one of the quoted culture solutions should 
have been omitted m an elementary work of this 
nature as concentrated acids are dangerous when 
used by mexpenenoed workers The assumption 
throughout the book that algae and fungi are 
identical is mexphoable and misleading 


One of the most useful features of the book is 
the demonstration that elaborate equipment and 
expensive chemicals are unnecessary for the 
amateur who desires to attempt a novel method 
of horticulture All kmds of vessels can be adapted 
for use and the nutrients obtamed from any 
chemist The general outlines of the function of 
the major and trace elements m plant growth 
the action of hormones ethylene and plant 
stimulants and the notes on diseases and pests are 
all helpful to the non technical reader 
It 18 much to be hoped that at a later date 
when a new edition is required the needs 
of the scientific worker and the large scale com 
mcrcial grower will be met by a full discussion of 
the position with a frank and ontical comparison 
of types of equipment and appropriate nutrient 
solution for the various crops There is no one 
optimum solution which can be mamtamed as a 
commercial secret and there is much to be gamed 
by a general poolmg of information m an attempt 
to ascertam whether the method of growth without 
soil has a real future from the commercial pomt 
of view as well as for fundamental laboratory 
mvestigation 


Forest Management m Great Britain 


Practical British Forestry 

By C P Ackers Pp xviii+387 + 14 plates 

(I^ndon Oxford Umversity Press 1938) 16« net 

^T^HIS book bears the impnnt of the practical 
A man and is based on the expenence of an 
owner of woodlands during thirty years of manage 
ment of his own estates In his preface Mr 
Ackers alludes bnefiy to the trainmg he went 
through to prepare himself for the work he has 
smoe earned out In a foreword Lord Clinton 
himself no mean forester m connexion with his 
own woodlands says It seems safe to predict 
that with the greater interest m forestry which 
IS apparent to day a practical book upon the 
si^ect should meet with a very ready demand 
I^rd Clmton pomts out that there has always 
bdbn a tendency to cnticize the system of manage 
ment as practised m Great Bntam He admits 
that on hiany pnvate estates no system exists 
and that often species are not suited to soils and 
environment In consequence the owner receive 
no regular moome from the forestry portion of 
his estate and holds the opimon that forestry 
cannot pay The author tells ns that from the 


outset he had to regard forestry as a purely 
busmess proposition He gives us an mstance 
I held the opmion and still do that the art of 
raismg high class nursery stock has a bearmg in 
many aspects on the problems of growmg first class 
woodland produce I also felt that to do really 
well the grower should reahze some of the tnbula 
tions and aims of the timber merchant With 
the object of correlating some of these ideas I 
now have 30 acres of commercial nurseries some 
2 000 acres of commercially run woodlands and 
a sawmill utdizmg some 1 000 cubic feet of timber 
a week The nursery and sawmill were formed 
with a mmunum of capital and have to pay their 
way or be closed doivn 

Space will not permit of following the author 
m great detail Following an mtroduotory chapter 
two chapters are devoted to the hardwoods or 
broad leaved trees and comfers or soft wood trees 
the sylviculture of the most important species 
being treated m a general manner the chief pests 
being mentioned and the chief uses to which the 
timbw u put Other chapters deal with damage 
by the elements vermm and so forth nursery 
woric planting and establishing , thinning and 
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pruning , extraction, conversion and sale of 
timber , sylvioalture, mmor forest produce and 
miscellaneous, m which various forestry operations 
are discussed , and a chapter entitled ‘ The 
Future” m which such matters as taxation on 
forestry lands, conservation of our forest 
resources, future supplies, and so forth, are dealt 
with 

It 18 a pity that the author should have discussed 
working plans (Chapter xl, m Miscellaneous), the 
preparation and ra%aon d’ilre of which he obviously 
misunderstands A workmg plan for a forest area 
is not necessarily confined to Umversal High 
Forest” , nor are working plans of necessity 
subject to ‘ regular fellings of areas identical in 
acreage year m year out decade after decade 
century after century" The provisions of a working 


851 

plan are drawn up as the objects of management 
of the owner, whether State or private proprietor, 
presenbe A plan can be prepared for 100 acres 
of coppice with an annual or penodio yield, as 
well as for high forest on a long rotation The 
object of placmg an area of woods under the 
provisions of a workmg plan is to safeguard it 
from the possibihty of irregular felhngs when 
money is wanted and poor management which 
produce the state of affairs the author’s book is 
designed to improve 

Mr Ackers is to be congratulated on his treat- 
ment of Sport and Modern Forestry ’ (Chapter 
lx) It 18 possibly the best exposition of a widely 
misunderstood subject amongst landowners m this 
country which has ever appeared m a modem 
book devoted to Bntish forestry 


Science and Practice of Brewing 


Brewmg Saence and Practice 
Vol I Brewmg Materials By H Lloyd Hmd 
Pp XIV -t- 606 + 27 plates (London Chapman 
and Hall, Ltd , 1938 ) 60s net 

A long standing hiatus m English amen- 
tific and technologioal literature would 
seem to have been filled at last by the work of 
which the first part is now under review 
The realization, growmg extremely rapidly 
durmg the last fifty years or more that the art 
of brewmg has a stnotly scientific basis has led 
a number of mvestigators m all parts of the world 
to mquire into the fundamentals and the details 
of the processes mvolved As m other fields of 
research, a marked acceleration m the output 
of ongmal papers is to be observed smee the close 
of the Great War and it has been the lament of 
many English readers interested m brewmg that 
there are few, if any, books m the language which 
convey an adequate idea of the present position 
of brewing science and practice Nor do German 
text-books, for example, completely bridge the 
gap, smoe Contmental practice differs m many 
respects from that m vogue m Great Bntam 
^e present volume is ooncemed with matensls, 
and, foUowmg an mterestmg histdnoal mtroduction, 
IS divided mto six mam sections devoted to barley, 
the biochemistry of malt and wort, malt, sugars, 
hops and brewmg waters 
The section on barley is extremely well done 
and serves to indicate the importance of the work 
of the geneticist m this field, and the valuable 
resutts aoomiDg from a systematic study of the 


biochemistry of the raw matcnal of the mdustry 
The work of Bishop m this connexion is well 
known in brewmg circles, but even so it is of 
considerable value to have a sucomet account 
of a number of papers which appeared ongmally 
m the Journal of the InsttluU of Brewing 

From considerations of protem and carbohydrate 
composition of barley, and prediction of extract, 
we come to the next section, on the biochemistry 
of malt and wort This may be regarded as a 
somewhat extruordmury feat of compression, 
since m some seventy pages the author has discussed 
colloids, hydrogen ion concentration, oorbohy- 
drates, proteins and enzymes Clearly he has been 
m some difliculty here os bo has had to cater for 
some technicians who iTia> not be familiar with 
certain scientific conceptions of which others may 
bo well aware When a second edition of the book 
18 called for, it might be advisable to place this 
section first m order to pave the way to the 
section on barley and to preserve the contmuity 
The sub section on carbohydrates might also be 
revised and slightly expanded for the sake of 
clarity 

Followmg this digression, the mam outlme is 
agam followed with a full accoimt of malt, its 
constituents and analysis and the mterpretation 
of the latter Analysis as an aid to the valuation 
of barley and determination of quahty m malt 
has made large strides m recent years , but when 
the analyst has done his best (or worst, according 
to viewpomt) th^ still remain fact<»a which m 
the judgment of many teohmcians may only be 
assessed m the light of expenenee. 
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In the case of sugars as in the next section the 
analyst is on safer ground since now he is dealing 
not with the complex products of plant growth 
but with much sunpler substances obtained by 
more or less drastic treatment from the natural 
source 

With the next section on the hop we return to 
the natural product and the treatment follows 
somewhat the same lines as m the case of barley 
Indeed there are parallels between the work on 
these two materials the mtrogenous constituents 
of barley have been the foremost objects of attack 
whilst those which determine the preservative 
value of hops have been most investigated Agaui 
the work of the geneticist on hops has produced 
results comparable m importance with those 
obtamed for barley Thanks to this type of 
mvestigation hops of extremely high preservative 
value arc now being produced and marketed 


The concluding section deals at length with 
water supphes 1»ewmg waters the mfluenoe of 
salts and the general treatment of brewmg hqwmi 
On the teohnioal side the importance of the 
oorreot type of water for any particular process 
or product is not easily exaggerated on the more 
academic side the relations between the con 
stituenta of waters and the colloidal systems 
mvolved m malting and brewing provide a 
fascinatmg study for the physical and bio chemist 
alike 

The book is well produced m large type on good 
paper references to many modern papers are 
given at the end of each chapter whilst author 
and subject mdexes terminate the volume The 
author is to be congratulated on the successful 
issue of what must have constituted a difficult 
and Ivbonous task Wc look forward with interest 
to the second vohin e on brewing processes 


Advances in Biochemistry 


Annual Review of Biochemistry 
By James Murray T uck and Carl R NoUer Vol 7 
Pp u+571 (Stanford University PO Calif 
Aimual Reviews Inc 1938 ) 5 dollars 

T he Annual Review of Biochemistry appears 
for the seventh time a little late this year 
no doubt m spite of the efforts to ensure an early 
appearance three reviews previously announced 
have not materialized The academic success of 
the venture by which we mean the utibty to 
workers m this ever widenmg field has led its 
sponsors to enlarge their activities by proposmg 
to publish as a companion volume an Annual 
Review of Physiology which will be a jomt under 
taking with the American Physiological Society 
It will be possible to avoid duplication and make 
the two reviews mutually supplementary 
The mtensive culture of high yieldmg crops 
under conditions which render them very 
vulnerable to insect attack has brought to the fisre 
the question of then protection and hence as a 
topic of timely nature the volume mcludes a 
review by F B La Forge and L N Markwood of 
the Bureau of Entomology Washmgton on orgamo 
insecticides of plant origin which mcludes the 
rotenone group pyrethrm quassm and niootme 
There is considerable progress to report m the 
knowledge of the structure of these oompoimds 
the method of their apphcation and their testmg 
This review would have been of wider value if it 
had been more general m character 


The enzyme section appropriately contributed 
byj H Northrop is now proudly he^ed Crystal 
line Three now enzymes — fiemprotmase catalase 
and papam — have been isolated and crystallized 
last year the protem of reductase has been crystal 
lizod also the coenzyrae of carboxylase The total 
of crystalline enzymes has now reached ten Even 
so the preparations may contam more than one 
protein 

The carbohydrate section by E F Armstrong 
IS devoted to the question of the staucture of 
cellulose and starch materials which though so 
different in appearance as m behaviour are both 
entirely composed of glucose molecules Withm 
the space available a readable account is given 
of this most difficult problem 

The chapter on protems by Max Bergmann and 
Carl Niemann nghtly stresses the renewed mterest 
m protem chemistry arising out of the question 
whether the biological activity of enzymes hor 
raones viruses and toxins all of which are protems 
18 to be attributed to some unknown prosthetic 
group or to the mtnnsio nature of the protem 
molecule itself It is recognized that the know 
ledge of the chemical molecule of the protem 
molecule is of primary importance far more so 
than physical chemical measurements made with 
impure matenals 

In reviewing progress m relation to hormones 
0 WmtersteinCT and P E Suuth nghtly select 
one or two sections for fuller treatment, namely 
the hormones of the adrenal cortex, teetis and 
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ovary Sunilarly the vitamms are divided into 
three artiolee the first by B A Petars and J R 
O’Bnen is restnoted to the B group the second 
by Peters and H W Davenport to the C group 
whilst a third by J 0 Drummond deals with the 
fat soluble vitamins In this way satisfactory 
stones of high interest are produced and this 
method of treatment should be msisted on by the 
editors m all sections 

As showing the interest even m such a highly 
complex and special subject as the terpenos and 
sapomns which are off the fashionable track of 
biochemical research it is stated that five hundred 
papers have been reviewed m chemical abstnots 
during the last four years This years article is 


by W A Jacobs and R C Elderfield who stnve 
to make clear the complex structure to the 
understanding of which they have oontnbuted 
so much themselves 

Sufficient has been said to show how adequately 
the reviews present the subject of biochemistry 
As it grows they form the only means of mamtam 
ing any kind of contact with it for many of us It 
18 well therefore to urge upon the editors that 
they should err if necessary on the more general 
and descnptive side with an appeal to many, 
rather than be highly specialized for the few 
workers who m fact arc of necessity forced to 
mimtiin touch with the literature as it appears 
week by week 


Practical Organic Chemistry 


Laboratory Manual of Organic Chemistry 
By Prof B B Dey and Prof MVS Raman 
Pp XU + 168 + xlv (Madras G Snnivasachan 
and Sons 1937 ) 7 rupees 

I F one wore to try to find any cause for idverso 
cntioism of this excellent book it would be 
that it fails to suggest to the student the need for 
reading the ongmal literature on the subject and 
fails to provide him with any help should he wish 
to impart some human interest into the dry 
details of experimental manipulation It is true 
that names are not entirely omitted but it is 
difficult to find any references by which the 
worker can lie guided to the place where first 
hand details are to be found 

Even now some teachers of chemistry do not 
recognize to the full the value both psychological 
and chemical attached to the human association 
of disoovenes with their discoverers Surely there 
18 nothing more fascinating than to read the story 
of the sugars as told by Fischer or the synthesis 
of mootine as told by Pictet Something of the 
glow of aooomphshment which must have been 
expenenoed by them still clings to the written 
desonption of it and imparts some of the thnll 
they felt to the reader Even m the elementary 
sections of the subject organic chemists can gam 
nothing but good by reading the ongmal hterature 
and to the advanced student it is absolutely 
essential 

The book under review is divided mto two 
parts Port I it is stated m the preface is 
intended to ftilfil the requirements of the elemen 
tary student, while Part II should be suitable for 
the advanced students’ A praiseworthy feature 


of Part 1 18 the detailed desciiption of mmy of the 
mire important and inoio commonly reournng 
organic comp unds when by the student can 
mikt himself acjuainteil with the actuahties of 
these substances It liappens not infrequently 
that a student by faiLng to visuali/e the actual 
character of organic matciials fails to appreciate 
the realities of the science Obviously the practical 
method is the best in all cises but sometimes 
(his is difficult of accomphshment for lecture 
spi oimens are often nur Kochsalz imd Wasser 
In this section the apparatus described is admir 
ably and clearly reproduce! One slight slip is 
noticefl on p 27 where the failure to indicate that 
the safety tube passes to the bottom of the steam 
generator may cause trouble 

The second part starts with some useful estima 
tions which wUl bo found of great service There 
follows 1 shoit descripti n of the methods by 
which a imxturc may be mvestigated This will 
be useful but it has to be remembered that 
the bad old days of spotting are past and the 
most that can be usefully achieved with an organic 
compound is to assign it to its class This pomt 
has been fully recognized by the authors although 
it would have been belter had the results of the 
analysis on page 48 been stated thus The 

mixture was therefore composed of a phenol and 
a phenol earboxylio acid The former was shown 
to be p naphthol and the latter to be sahoyho 
acid 

The longest portion of this port is devoted 
to preparations There is nothmg striking about 
this section but its mclusion is justified by the 
fact that any user of a handbook of this oharaeter 
must possess such information and it is weU not 
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to mxiltiply the niimber of hooka required m 
laboratory work There is a useful appendix 
The book la a good one and both authors and 
pnbhshera are to be congratulated on its ap 
pearanoe It will be found enturely adequate by 
those who require a self contained laboratory 
manual on organic chemistry Nevertheless there 


are many such books differing from one another 
as the vaneties of motor oars They are all made 
to go , and it seems to be the mun duty of the 
reviewer to indicate that they will go’ and to 
leave the user to choose for himself which par 
ticular vanety suits him best 

J F T 


Asphalt Bitumen Pitch 


Asphalts and Allied Substances 
Theu" Occurrence Modes of Production Uses m 
the Arts and Methods of Testing By Herbert 
Abraham Fourth edition Pp xxiv-fl491+7 
plates (London Chapman and Hall Ltd 1938) 
60s net 

T HF use of bituminous materials can be traced 
back to very early times and the occurrence 
of natural asphalts had an undoubted influence 
on the course of civilization m Fastem countries 
A substance which could be softened or liquefied 
by heat and with which solid materials could bo 
incorporated had obvious practical uses m addition 
to embalming and sculpture Perhaps the early 
civihzations of the Near East may be largely 
attributed to the possession of a constructional 
matenal which could be used as mortar in building 
for road makmg and on account of its water 
proofing qualities for the construction of boats 
and baths 

The work under review first appeared m 1918 
the second and third editions were issued m 1920 
and 1929 (reprmted in 1932) respectively The 
author is both a practical man and also president 
of the Ruberoid Co and of Asphalt Shmgle and 
Roofing Industry In the preface to the first 
edition it IS stated that the author has taken it 
upon himself to draw freely from contemporary 
text books and journal articles addmg that he 
has endeavoured to place credit where it belongs 
Inspection of the long bibbography and list of 
references suggests that the author has no cause 
to reproach himself m this respect 
The work is divided mto six parts of unequal 
length the same remark applies to the thirty 
seven chapters The first part contains a very 
mterestmg lustoncal mtroduction and also gives 
a olassification and tenrunology for bitunimous 
Bubatanoee The earliest use of asphalt is asonbed 
t^the inhabitants of the Euphrates valley the 
regiarks are illustrated by a map of the country 
from the Mediterranean to the Indus and by 
ttWOMOUs photographs from reoent excavations 
J^Jbdng tihe use of asphaltic materials through 


the centuries it is mentioned that the first mastic 
pavement made with Seyssel (Am) asphalt was 
laid m Pans m 18 15 and I ondon followed m 1836 
whilst rook asphalt from the Val de Travers was 
used for road makmg m Pans m 1868 

With regard to termmology the author is 
careful m defining the way m which he uses such 
terms as bitumen mineral wax asphalt tar 
pitch etc this IS the more necessary as terms 
are used occasionally with different meanmgs 
The materials dealt with are divided mto four 
genera namely bitumens pyro bitumens pyro 
genous distillates and pyrogenous residues The 
four genera are made up of ten species and the 
latter in turn of numerous members 

In the second part of the book the occurrence 
and handhng of native asphalts receives attention , 
needless to say considerable space is accorded to 
the Trmidad lake But although the author is an 
American ho affords quite a lot of space to the 
deposits in the Old World illustrating his remarks 
with maps photographs of mmmg operations and 
numerous analyses 

Tars result from (I) destructive distillation for 
example wood tar coal tar etc (2) partial 
combustion as m the case of producer gas and 
blast furnace tars or (3) cracking operations 
In Part 3 the author desonbes not only the more 
familiar tars but also devotes Chapter xix to 
fatty amd pitch and bone tar and pitch Con 
Biderable amounts of the former are obtamed as 
by product of the soap and candle mdustnes and 
from the refinement of vegetable oils and refuse 
greases Thus in refining cotton seed oil half a 
miUion barrels of foots are obtamed annually m 
the United States from which the fatty acids are 
hberated and steam distilled Of the crude fatty 
acids treated thus ten to twenty per cent appears 
as cotton pitch Such fatty acid pitches find a 
ready use for cheap lacquers and japans and they 
may also bo converted mto infusible masses by 
treatment with sulphur or a phenol and form 
aldehyde Bone tar pitch is produced m com 
paratively small amoimt but is used by vamish 
makers to deepen the colour of japans 
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One large source of asphaltic material is affofded 
by the petroleum mdustry Petroleums may 
oontam asphalt, and even when they are non 
asphaltic, asphalt may be formed during the 
distillation process An mterestmg sketch of the 
cracking and refinmg mdustnes is given m Part 4, 
plant used bemg illustrated by clear Ime diagrams 
The discovery that petroleum asphalts may be 
converted mto leas fosible materials by partial 
oxidation has led to a large mdustry m blown 
petroleum asphalts 

The manufactured products and their uses are 
dealt with m Part 5 (280 pp ) A bitummous 
substance may be blended with other materials 
m order to modify its properties (fluidity, iidhesive 
ness, tensile strength etc ) and the oompatibihty 
of the added substance is of importance , this 
applies whether the added material is miscible or 
only a filler Other ‘mechanical mixtures’ are the 
aqueous dispersions which have acquired so much 
importance for road surfaomg and which have 
many other uses Of the mdustnes m which 
bitummous materials are employed special atten- 
tion 18 paid to road makmg and roofing shoots and 
shingles (tiles) The thirty pages devoted to the 


latter moludos directions for laymg asphalt- 
shmgle roofs, which some may consider outside 
the scope of the work 

Part 6, on methods of testing occupies more 
than 400 pages and cannot be reviewed as it 
deserves m the space available The direotions 
given are usually clear and each test has a number 
assigned to it Smee the tost number is given for 
each determmation m most of the numerous 
recorded analyses doubt as to the method 
used in obtainmg any particular result is elim- 
inated 

Paper pnntmg and reproduction of illustra- 
tions (J33) are good and despite the size, the 
volume 18 not unwieldy Spelling is American, 
to which the reviewer is accustomed and not 
averse Misprmts are few those noted relatmg 
mostly to chemical formulae and arising occasion- 
ally from misplacmg or omission of brackets 
Thus Ca(OH) and (CaOH,) occur on p 496, 
whilst on p 500 CaOH, as well as FeOH, and 
AlOH, are to be iound 

The book conveys the impression that the 
author found pleasure m writing it this m turn, 
reacts on the satisfaction ot the reader 


Statistical Interpretation of Experiment 


Statistical Physics 

By L Landau and E Lifshitz Translated from 
the Russian by D Shoenberg Pp vm+234 
(Oxford Clarendon Press , London Oxford 
University Press, 1938 ) 20« net 

S a result of the many sided developments of 
the last twenty years the theoretical 
physicist has come to ^aw more and more upon 
statistical meohamos for the detailed mterpretation 
of experimental results On openmg a recent 
book with the comprehensive title Statistical 
Physios”, one receives then at least a mild surprise 
to find that the subject is treated m an earber 
manner, as a branch of mathematioal physics 
divorced from any detailed connexion with expen 
mental material The authors evidently decided 
to give a concise and lucid treatment of a deflmte 
field, and they have fulfilled their mtention 
admirably Smoe m domg so they have kept 
within their ohosen territory 19 th an inflexibility 
that IS unusual, it is desirable to mention the 
boundaries of this t«ntory, without implying that 
these limits are unwelcome limitations 
In their preface the authors state that their 
aim has bem “to give a unified presentation of 
therteodynamtos and olassioal statistios, based on 


the pomt ot view associated with the name of 
Gibbs no attempt has been made at mathe- 
matiial rigour m the treatment smoe this is 
anyhow illusory m theoretical physios, but we 
have instead tried to make clear the fundamental 
physical assumptions on which the results are 
ba^ Havmg decided to confine their attention 
to classical methods the authors adopt the 
reasonable pomt of view that the reader scarcely 
needs to be reinmdod of the existence of the 
quantum theory When, for example, Dulong and 
Petit s law IS derived, no mdioation is given that 
any progress has smoe been made m underst an d in g 
the specific heat of sohds , the subject is dismissed 
with the remark “At low temperatures and for 
all oorapheated solids, the law is obeyed very 
badly Even if one set out to write a book on 
statistical physics m which the electrical nature of 
matter was to be ignored throughout, and no 
known substances were to be mentioned by name, 
m these days care would be needed to prevent one’s 
knowledge from shppmg m unawares In this 
volume there are two or three passages where 
ohemioal substances are mentioned Apart from 
a passing reference to the size of the universe, 
only one experimental numenoal value is men- 
tioned, namely that of Boltzmann’s constant. 
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In short the scope of the book is to present the 
mathematical theory givmg a very readable 
exposition of the classical methods The authors 
have exerted themselves to convert the Gibbsian 
raw matenal mto a palatable form To ensure 
that the underlying pnnciples shall not bo con 
coaled by a notational undergrowth they have 
devoted the first two thirds of the book to as 
sembhes containing only one species of particle 
They have provided more than fifty diagrams 


illuslrstmg various aspects of the theory and 
scattered through the book are sixty examples— 
problems for each of which the method of solution 
18 given these are a valuable feature 
The later chapters include a section based on 
Onsager s treatment of irreversible processes and 
another section founded on Wagner and Schottky s 
theory of ordered sohd solutions A chapter on 
anisotropic bodies is based on Landau's own work 
published in the Soviet journals R W G 


Epistemology and Anti -Metaphysics 


(i) Critical Realism 

Studies m the Phdosophy of Mmd and Nature 
By Pre f G D iwes Hicks Pp xxiv + 346 
(Londin M icmillan and Oo ltd 1038) 
net 

(a) A Basis of Opinion 

By Adrian Coates Pp xvii + 461 (T ondon 

Macmillan and Co Ltd 1938 ) 16« not 

P RO! DAWES HICKS uid Mr Adrian ( oates 
agree in their decisive rejection d any form 
of subjective ideilisin and m their vigorous rt 
pudialion ot an idealisti intcrj retation of physics 
They both expend much trouble upon mticizmg 
various forms of sensum or sense data theories 
they are both concerned to deny that a sense 
datum IS an object and they seek to draw im 
portant conclusions from this denial They 
diverge however so widely m their respective 
conceptions ot and methods of approach to 
philosophical problems that < von when they reach 
the same conclusions the grounds upon which 
their acceptance of these conclusions are based are 
entirely ditferent 

(1) The ontical realism of Prof Hicks is 
critical m the Kantian sense of that word He 
agrees with Kant m puttmg m the forefront of 
philosophioal mquiry the attempt to answer the 
question how knowledge of objects is possible 
His exposition of Kant s pomt of view is smgularly 
clear and helpful He further agrees with Kant m 
holding that knowledge of objects mvolves both 
sensuous and conceptual apprehension But he 
discerns the weakness that led Kant to an unduly 
subjective view Prof Hicks directs his polemic 
mainly against the mistaken assumption that 
sense elements are discrete units that must some 
how OT other be synthesized mto the object per 
tleived He mamtains that the sense datum is not 
an (eiwas) upon which the act of perceiving 
is direct {genehtei) The erroneous assumption 
that the sense datum is an object cognized is the 
cardinal error alike of Berkeley s subjective 


ideahsm and of those forms of contemjiorary 
realism that have been designed to avoid the 
difficulties of a representative theory of perception 
If we once admit that there is a tertmm qutd 
(sense datum or idea ) between the fognizmg 
mind and the world of real existence then we are 
driven to ooncludo either that the real object is 
unknowable or that the object known is a 
conairwttcm on the pirt of the imnd itself a 
product of the mmd s own makmg (p fi) I 
assume thit a well known view of Bertrand 
Russell 8 would be a variant of the second 
alternative 

Prof Hicks uttirly rejects such views He 
replaces the notion of sense data or idias as 
objects by the notion ot contents There are three 
kinds of contents the content of the object the 
content apprehended and the content of the 
mental act Up to a pomt the distmction between 
these three kinds of content is made clear Unfor 
tunately it is vi,ry difficult to know what exactly 
content is used to signify and why the same 
word should be used for the content of the 
object and the content of the mental act 
Content’ seems here to be used as a synonym for 
a way m which the gap bemg fiilled m a 

way appropriate to the object apprehended and 
the mental act of apprehendmg it But a way 
m which stands as much m need of clarification 
as the word content that it is used to explam 

1 regret that lack of space prevents me from 
discussing Prof Hicks s theory m detail smoe it 
well repays study I must be satisfied with 
pomtmg out that he has provided good grounds 
for the new that colours sounds temperatures 
force energy stram, etc , are not mental constructs 
but are contamed withm Nature , that m per 
oeiving we apprehend more or less accurately 
sense quahtiee which really are quahties of that 
which we pwoeive that is, of matenal objects 
finally that mmd is not to be set over against 
Nature On all these pomts I should hke to com* 
ment did space permit 
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(2) Mr. Coatea sharea with Prof. Hicks hia 
impatienoe of the philosophizing men of science 
Unfortunately, he has not much tolerance of 
philosophers ; he repudiates "as metaphysical 
nearly the whole course of philosophical specula- 
tion from the time of Thales to the present day” 
(p 27) ‘‘The root fallacy of the metaphysician”, 
he says, “consists in applying the categories of 
science outside the sphere where they properly 
belong, and m reducmg the whole of existence to 
the form of the subject-object relation” (p 20) 
Mr. Coates believes that the proper attitude of the 
philosopher should be that of the historian for 
whom the problem of appearance and reality, of 
subject and object, never arises in the form which 
this problem has taken in the philosophical tradi- 
tion. The historian deals with persons knowmg, 
acting, and feelmg, one with another , he re- 
cognizes a plurality of persons in mtersubjectivo 
intercourse 

The working out of this point of view octupies 


the greater part of the book It is extremely well 
done Mr Coates is emphatic that a philosophy 
18 a personal pomt of view. He is, however, more 
concerned to convert others than he is perhaps 
himself aware The method of conversion is to 
induce acceptance of a common language Perhaps 
Mr Coates unduly simplifies the problem At 
times he seems to suggest that if only you and I 
would agree to accept the commonsense usage of 
language as our norm, then our philosophical per- 
plexities would be dispelled “People exist , thmgs 
are real” (p 227) Accordingly, “existence is not 
subordinate to reality, but reality to existence” 
How far does such a statement enhghten us ‘ 
To know the answer to this question, it is necosiary 
to re.ad Mr Coates’s book Whether one agrees or 
not with his pomt of view, it must be admitted 
that Mr Coates has written an mteresting book 
and has much that is important to say with regard 
to the relation of language and logic 

L Susan Stkiibing 


Indian Realism 


Indian Realism 

By Prof Jadunath Smha Pp xvi -(- 287 (London 
Kegan Paul and Co , Ltd , 1938 ) 10«. (W net 

T his is no simple exposition either of the 
doctrine of the Yogacara Vvjnanavada or 
subjective idealism, or of the criticisms of the 
doctnne by the different schools and representa- 
tives of Indian realism Tho arrangement of the 
text is so confusmg that although the book would 
probably be an excellent accompamnient for the 
student who is preparing to read the origmal texts 
for himself, it is emphatically not a work for the 
philosophically minded reader who wishes to be 
orientated in traditional Indian philosophical 
thought To begin with, the exposition is presented 
in a very oompheated form. The co-ordination 
is faulty, there is no summarizing to help the 
reader , and it is difficult to disentangle the 
author’s own comparisons with the views of 
European realists, where these occur. However, 
once the student has straightened out this con- 
fused presentation and has managed to ignore the 
unnecessary repetitions of Sansent terms, he will 
find that he has acquired a goo^ deal of valuable 
knowledge on the subject 
In the opening chapters, Madhavaoarya’s ac- 
oount of Yogacara subjective idealism is followed 
by a reconstruction of the doctrine from the works 
d looh typical exponents as Santaraksita and 
Kamalasila, whose arguments against the existence 


of external objects have not apparently been 
gi\cn in any other works dealing with Yogacara 
idealism 

Tho Yogacara arguments may, in general, be 
divided mto two classi's- -epistemological and 
metaphysical The epistemological argument 
shows that cognitions are self-aware and cannot 
apprehend external objects, of which, agam, the 
oxisteiioe cannot bo proved , and the metaphysical 
argument consists m show mg that the nature of 
an external object cannot be ascertamod Then 
in the followmg chapter, tho arguments of the 
Sautrantika realists agamst the Yogacara doctrine 
of tho non-existence of the oxtemal world is out- 
Imed by Madhavacara , while their own doctrine, 
which advocates a representationist theory of 
perception akin to that of Descartes and Locke, is 
expounded. This is followed by the counter- 
argument of Yogacara idealism agamst the 
Sautrantika representatiomst theory, which is set 
forth by Jayanta Bhatta , and an exposition by 
Sndhara of the Yogacara argument agamst the 
realist doctrmes of the Sautrantika Further 
expositions and criticisms of Yogacara subjective 
ideabsm by the Jama, Sankhya Yoga, Mimasaka 
and Nyaya-Vaisesika realists, take up the sue- 
Deeding chapters Finally, the Vedanta critique 
of subjective idealism, m which the abeoluto 
idealism of Sankara is contrasted with the Yoga- 
oara sut^eotive idealism, is set forth in the con- 
eluding chapter. 
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SHORT NOTICES 


Agnculture 

Mother Earth 

being I ettera on Soil addressed to Professor R O 
Stapledon By Prof Gilbert Wooding Robinson Pp 
viii+202 (London Thomas Miirby and Co , 1937 ) 
09 6d net 

IS an mteresting and useful little book for 
1 the general reader Although couched m the 
form of letters the material apparently consists of 
the author s lectures to first year students of agri 
cultural science omitting the more oomplioated 
diagrams and tabular matter but retaming the 
occasional shafts of professorial humour which relieve 
the tedium of yearly repetition— at any rate for the 
lecturer There are seventeen chapters or letters 
begmning with a discussion of soil material they pass 
to a description of soil profiles and surveys and 
their bearing on probh ms of soil fertility ond the 
correct agricultural utilization of the various soil 
types 

Leguminous Forage Plants 

By Dr D H Robinson Pp vii + 119 (London 
Edward Arnold and Co 1937 ) 69 net 

T his httle book IS not prunanly designed for the 
expert, but rather to enable the inexperienced 
to identify the various legume crop plants that are 
grown m Great Britam and to explain their agrioul 
tural uses It accomplishes its purpose very well and 
IS written in a clear and readable style Ihe account 
of each legume commences with a description illus 
trated with excellent drawings This is followed by 
a short outlmo of the crops agricultural uses A 
typical chemical analysis is given for most of the 
legumes described 

The book contains a few inaccuracies which might 
be coirected m the next edition Thus it is not true 
to say that the nodule baotena from red clover cannot 
infect white clover The variation m eflficienoy of 
different strains of nodule bactena is an important 
and widespread characteristic emd is by no means 
confined to the organisms that infect lucerne The 
discovery of such straui differences amongst the 
lucerne nodule bactena is moorreotly credited to the 
roviowoT The problem of clover sickness appears 
to be less simple than is suggested on p 18, and 
cannot always be attnbuted either to eel worm or 
Sderohma HOT 

Theory and Practice m the use of Fertilizers 
By Dr Fuman E Bear (Wiley Agricultural Senes ) 
Second edition Pp ix + 300 (New York John 

Wiley and Sons, Inc London Chapman and Hall, 
Ltd , 1938 ) 209 net 

T his well known text book, first prmted m 1929, 
has now been brought up to date Dunng the 
last nine years the subject hss made great stndes 


m its chemical, engmeenng and agronomic aspects, 
and withm the limits of a smgle book, it is only 
possible to touch lightly on some of these The 
form of the book remains unaltered, but sections are 
added dealmg with the inclusion of dolomite m 
fertilizer mixtures for use on acid soils , the use of 
granular fertilizers the addition of oaloium sulphate 
to high analysis mixtures and the rapid methods 
of soil analysis for ‘available nutrients’ now being 
extensively used m the Umted States and elsewhere 
A new chapter has been added on the mmor elements 
in soils and crops and examples of the necessity for 
the provision of traces of boron, copper, iron, mag 
nesium, manganese and zinc are quoteil mamly from 
American sources 


Anthropology and Archaeology 

Other Mens Lives 

a Study of Primitive Peoples By Sir George Dunbar 
Pp XIV +365 + 1 plate (London Ivor Nicholson 
and Watson Ltd 1938 ) IO9 6d net 

T his book is difficult to handle fairly It aims 
at giving an acooimt of the mode of life of a 
primitive people as it develops from the stage of 
the simple hunter and food gatherer to that of the 
small farmer at the point of transition from the use 
of stone to that of metal The author describes the 
culture of the old and the new stone ages, and then 
passes on to give an acoount m considerable detail of 
the oulture of the extmet Tasmamans and of the 
Indians of North America, who may be said to be, 
in a cultural sense, no less extmet The book is 
brought to a close with a description of the Abors, the 
httle known, and for long inaccessible people hving 
between the Assam valley and the Tibetan border 
land Those people are taken as exemplifymg m 
modem times a type of culture which has been shown 
to have existed m the stone age 

Setting aside the question how far a modem 
so called primitive people presents an exact analogy 
with a prehistono stone age people, from \rtuoh it is 
separate by a gap of thousands of years. Sir George 
Dunbar s Ix^k appeals primarily to the non teohmoal 
reader, smee neither his account of the Tasmanians 
nor of the Indians of North America is other than a 
compilation At the same time, although ha is not 
m the professional sense on arotusologist, his aooount 
of the peoples of the stone ages mterprets the material 
With the eye of an ethnographer with first hand 
aoquaintanoe of how a people of simple oulture really 
does live In the oonoludmg section of the book, 
however, the author records the results of his ex- 
perience dunng some years of residence among a 
people in a stage of transition from stone to metal. 
If on this aooount alone, hu book deserves the atten- 
tion of the Boientifio anthropologist 



Supplement to NATURE of October 8, 1938 659 


L’Art des lies Marquises 

Par Willowdeon C Handy Pp 56+43 plates 
(Pans • Les Editions d’Art et d’Histoire, 1938 ) 
75 francs 

M rs handy, who m 1920-21 accompanied her 
husband, Dr Craighill Handy, on the Bayard 
Dominick expedition of the Bernice P Bishop 
Museum of Honolulu to the Marquesas, there devoted 
herself to the study of the tattoomg for which the 
islanders have always been noted Her observation 
of this practice, highly important both in its ritual and 
in Its decorative aspects, has afforded her an ex 
ceptional insight mto the artistic ewitivities and con 
ceptions of the people, of which she here gives an 
admirahlo summary, while analysmg the highly 
conventionalized designs into their component 
motives Of these motives the most important is 
the human form, a logical outcome of the idea, 
uiherent m Marquesan thought, that to make any 
thing 18 an act of creation, standing in definite evolu- 
tionary relation to the first act of procreation, hy 
which Alea, the celestial father, fertilized One u i, 
the earth mother 

In a brief comparative study, the author mdicates 
her conclusions as to the relation of Marquosan art 
on one side to the archaic Maori art, with its divergent 
development owing to tho teolmique of the chisel, 
and on tho other to tho art of ancient Peru, with 
which there are indications that there may be 
affinities 

Canoes of Oceania 

By A C Hadden and James Hornoll \ ol 2 Tho 
Canoes of Melanesia, Queensland and New Quiriea 
(Bernice P Bishop Museum Special Publication 28 ) 
Pp VI + 342 (Honolulu Bemice P Bishop Museum, 
1937 ) np 

N tho second volume of this jomt study of the 
canoes of Oceania by Dr A C Haddon and 
Mr James Homell, the former has brought together 
and analysed an enormous moss of detail relating to 
the canoes of Melanesia and adjacent waters It is 
drawn m part from personal observation, m part 
from published, or m some instances unpublished, 
observations of travellers and ethnologi^, some 
tunes going back to tho earliest recorded visits to 
the islands by Europeans On the whole, this latter 
source is more satisfactory than the oorrespondmg 
material under contribution in the preceding volume, 
which dealt With Polynesia 

The problem, or rath^ series of problems, of tho 
canoe m Melanesia, to which, as is well known. 
Dr Haddon has devoted many years of study, is 
mflmtely more complex than that of Polynesia Not 
only is there the question of modifications possible 
through contact m trade, etc , but also this region 
has subjected to racial and cultural drifts which 
have left their mark on the canob perhaps as much 
08 on any other element m culture This applies 
not only to general lines of construction but also to 
detaOs, often, it might appear, of relatively little 
sigmfloance Thus, for example, m the Massun area 
of New Qumea, which is remarkable for the decora 
tive otuviog of its canoes. Dr Haddon is able to 


discruninate botween no fewer than four areas of 
difference, according to details of outrigger, sad, etc , 
while m the area of marginal communities m north- 
eastern Melanesia, south east of the Solomons 
(Tikopia, Rennel, Ontong, Java, etc ), he shows how 
tho canoes not only differ from those of their Mel- 
anesian neighbours, hut also show traces of Polynesian 
and Micronosian influence, corresponding to differences 
m physique, language and culture 

Biology 

Genetics 

an Introduction to the btudy of Heredity By Prof 
Heibert Eugene Walter Fourth edition Pp 
XV 11 +412 (Now York The Macmillan Co , 1938 ) 
I2« M not 

I T iH luifoitunoto that the fourth edition of this 
book should have been publmhod m its present 
form Tho earlier editions provided an interesting 
account of the work of tho early mvestigstors and 
reflated the influence of this work on the current 
biological thought The jiresent edition also contains 
much whah is mtorestiiig from a historical pomt of 
view J ho author s la< k of appreciation of modem 
genetics is shown, howfvor by the description of 
orussmg over m the two strand stage, tho emphasis 
plcuiod on WeismanniHin, the implication that the 
genes lor sex are on the sex ihroraosome alone, and 
by tho stress laid on the arbitrary division of genes 
into Icthals, modifieis and other catigoiiee Much 
loose thinking vitiates tho praiseworthy attempt to 
express gonctical facts ui popular language Eugen os 
not Bluogenics’ , * Tho cj'tological approach tries to 
find out what is the moke up and behaviour of 
genes”, ‘Translocations and deficit noies are bound 
to cause embarrassment later when aynapata takes 
place, because some of the genea in tho mxtotic dance 
become wallflowers without a partner , are some 
examples of phrases which ought have been ox 
pressed differently F W 8 

The Way of Birds 

By B B Talbot Kelly Pp 136 (London Wm 
Collins, Sons and Co Ltd , 1937 ) 26s net 

T his w a volume of large format, consist mg 
mamly of coloured and other drawmgs— 
seventy two m all — ^with a few Imes of text about 
each It 18 a book of burls as the artist sees them in 
life, and not of illustrations m which detad is carefully 
checked from museum speoimons In a diort mtro- 
ductory chapter, called ‘ Feathers , Captain Kelly 
expounds the difference "i used to think that herons 
were always blue grey m colour But I have seen a 
heron look blue, and pale ash grey, and purple grey, 
and golden buff in different lights at varying times 
of day The beauty of the feathered coat is 

that we perceive it os a whole , as a coherent, fluid 
vestment, not as a collection of separate feathers" 
On the other hand, “tho soientifioallj accurate map- 
drawing of a bird’s plumage pattern is a speoiahsed 
form of art, or perhaps craftsmanship” A second 
chapter, called “Wings ’, discusses form and move- 
ment — ^particularly m flight 
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Ihe reader u thus prepared for generalized repre- 
sentations of oolour patterns, and for unfamiliar 
sheules seen m special lights The tost is severe, 
howe\ er, as the bird rendered static on paper becomes 
too reodily comparable with the close up appearance 
to which one is accustomed So, while the method 
partly succeeds, the effect soinetimes seems too 
strange to be oroilible The difficulty is less with the 
black and whit< drawings which form the majority 
os one 8 attention is focused on tho movement which 
the pose has caught 'Iho result is often beautiful 
and life like rajitain Kelly has clearly a real ft cling 
for his subjects his work is ovooativo of pleasant 
memories and stimulating to fresh observation 

Chromosomenbau 

Von Prof Lothai Qeiller (Piotoplasma Mono 
grajihan liaiid 14 ) Pp vii-|-190 (Berlin (.ebnider 
Bonitracgcr 1938 ) 16 gold marks 

T his competent and up to date monograph on 
the morjihology and behaviour of chromosomes 
proMdes an outline of the structure of the chromo 
some m plants and animals, based on recent work 
After describing tho oxtomal morphology of tho 
chiomosomo tho author discusses euohromatm and 
hoterocliromatin, tho formation of spirals, chromo 
mores, tho salivary gland chromosomes of Uiptera, 
and the physico chemical nature of chromatin A 
comprehensive bibliography is given while the 
illustrations aro excellent 

This well illustrated monograph can bo highly 
recommended h W 8 

Chemistry 

Laboratory Technique in Orgamc Chemistry 
By Prof Avoiy Adrian Morton (International 
Chemical Senes ) Pp x-f261 (New York and 
London McGraw Hill Book Co , Inc , 1938 ) I5» 

T here are so many books on this subject that 
the jiublication of still another mokes the reader 
Wonder whether it should lie a welcomed addition to 
those already m print or whether it should be regarded 
as redundant 

The answer m this case is clearly the former, 
because tho book is not quite like anythmg that has 
appeared hitherto hew books provide guidance m 
both the morganio and the organic laboratories, smd if 
one IB asked va it altogether desirable that this should 
be so, the answer must be that circumstances alone 
can determine the needs of the moment Certam it 
18 that if one were to possess and to use all tho 
knowledge m this book, he might be regarded as 
almost one of the universalists, the days of whom 
are said to have ceased with Odling The changes 
which have taken place during the last forty years 
are really amazing, for if tho number of types of 
apparafViB required for research purposes at the 
present moment are compared with those needed m 
1900 , it IS clear that m those days the manipulator 
bod to rely mainly on hu own skill m order to form 
the kmds of appWioe he required. Now the monu- 
faoturers reproduce m a very short tune any special 


form of apparatus details of which may have been 
provided by an mvestigator, and it is ready for nee 
at comparatively small cost, by anyone who may 
wish to adopt it for some purpose of his own The 
Amorioan prootioe of using the names of desonbers 
to denote any variations m types of appiaratus is 
used froely m this book It is an open question 
whether this is desirable or not, but in Great Bntam 
it 18 generally regarded as mvidious, because the 
Work leading to the elaboration of any special type 
IS so often the outcome of team work Nevertheless, 
jierhaps m several instances cited in this book the 
inventor s name should bo associated with his 
creation It will suffice to mention two cases of the 
kmd which stand out from tho others, namely, the 
amazing apparatus ol Doran on page 92 and that of 
Qiiiggle, Feiisko and longberg on page 64 

The book is a good one and is to be highly com 
menilul to those who want a general treatise on 
mudom chemical technique and all that that implies 

I F r 


Grundzuge der Theone ungesattigter und aromat- 
ischer Verbindungen 

Von Prof Dr Erich Huikol Pp 100 (Berlin 
Vorlag Chemie, GmbH, 1938 ) 6 gold marks 

T he appeamm-o of jiamphlots such os tho one 
under review mdicatos, if any mdication weie 
needeil, the necessity for students of chemistry and 
particularly of organic chemistry, of possessing a 
working knowledge of Gorman The Gormans write 
those short monographs so well, and tho Gorman 
publishers scorn to like publishuig them, although 
tho profit must lie small In Groat Britain thoro is 
a need for similar publications, but their sale is 
restricted by tho fact that senior students (third 
joar) roly nowadays almost entirely on thoir lecture 
notes 

Iho monographs, theiefore, find their greatest use 
among tho lecturers themselves and among tho 
research workers who happen either to be personally 
mtcrested or among thoso who wish to be kept fully 
up to date m the advance of organic chemistry In 
these directions tho monographs do great good, and 
m tho present example the subject dealt with is one 
which may be said to be in the forefront of orgamc 
chemical discussions at the present time 

The saturated carbon atom, that is to say, one 
which has all its oombming capacity satisfied or 
practically satisfied, is of less mterest that the un 
saturated atom m which such combining capacity 
IB not satisfied The discovery of Thomsen that the 
double bond m ethylene did not represent two single 
bonds gave an impetus to research m imsaturated 
oarbon oompoimds whioh has led to fruitful work 
durmg the twentieth century The cause of the 
striking differenoes shown by imsaturated oompounds 
and those belonging to the ‘aromatio’ senes is still 
the question of hypothesis and awaits the advent 
of an all pervading theory It is this field of oiganio 
ehenustry that has been chosen to su^^ly the sub- 
stances used by Nature for the purposes of azmnal 
and vegetable metabolism, and there can be no 
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question th*t the problem of the ohemistry of 
the life processes will be found to be based on 
them. 

A knowledge of Gorman provides, therefore, the 
student with the key to a door through which he can 
find much knowledge of the kind contained m this 
book. He Would be wise to acrpiire it J F. T. 

Handbook of Chemistry 

A Reference Volume for all requirmg Ready Access 
to Chemical and Physical Data used in Laboratory 
Work and Manufacturing Compiled and edited by 
Dr Norbert Adolph Lange, assisted by Gordon M 
Forker With an Appendix of Mathematical Tables 
and Formulas by Prof Bichanl Stevons Rurmgton 
Second edition, levised and inlargod Pp xvi |- 
1601 4- 249 (Appendix) + 30 (Index) (Sandusky, Ohio ; 
Handbook Publishers, Ine , I <137 ) 6 dollars 

F irst published m 1934 (see Nature, 136, 978 ; 

1936), this extremely useful handbook has now 
procooiled to a second and enlarged edition, containing 
nearly 1,800 pages of \aliiable and easily acci'ssiblo 
information Many of the tables have been revised 
while, in addition, them aro sixteen new ones, the 
majority of which deal with the lefmetuo indexes 
of solids and liquids Another useful aildition, and 
one which will prove of considoiabic aid in the 
identification of organic oompoiuids, is the listing 
of the melting points of such compounds in order of 
ascendmg values There has also lieen intriKlucod a 
section on the numbering of ring systems 

Of the parts which have been revised or rewritten, 
mention may bo made of the sections on first-aul, 
the nomenclature of organio comjKiuiids and, par- 
ticularly, of that dealmg with the use of organic 
reagents ui morganio analysis, 

This handbook is handsomely bound and is 
excellently prmted, the matter being clearly set 
forth without any appearance of overcrowding, 
there is also a very complete uidex Altogether the 
book will prove serviooable to every chemist and bo 
the moans of saving much time which would other- 
wise be spent in a tedious search of the literature 
G R D 

Engineering 

Electrical Measurements 

By Frank A. Laws (Electrical Engineering Texts ) 
S^nd edition. Pp. xjv-f-739 (Now York and 
London . McGraw-Hill Book C o., Inc , 1938 ) 36». 

C OLLEAGUES of the late Prof F A Laws have 
Seen the manuscript of the second edition of 
this text through the press, and have made sure that 
it oontama the lato^ references and mfomiation 
which it is thought desirable to place before such 
tmdergraduate students as are looking forward to a 
career in electrical engmeering. 'It is also mtended 
to be of use to practising engineers who desire to 
understand the l^is of testing technique which is 
found in practical work. 

There is a great deal which the iionoal student 
does not need« and guidance from experienced 
toaefasn is therefore eesaitial. There are also more 


681 

extended references to the relevant literature than is 
usual ; although it Would be the teacher’s delight if 
students oould be induced to read original literature, 
it must be confessed that they would not be able to 
discriminate betwixm various typos of work and 
extract bcMic principles, for that is all that they 
have time for, from modem work, which is complex 
and possesses refinements obscuring the mam 

The newer high-v’oltage ruble tests are mcludoil, 
but there is little that can appeal directly to the 
olcetnoal engmoonng student who mtends takmg up 
high-frequency eoniiminicatioii work The mvolved 
shielding of modem high-impixlance precision bridges 
might liave boon made ch'arrr, with larger scale 
diagrams 

Radio-Frequency Electrical Measurements . 
a Giiido for Radio Engineering Laboratory Instruc- 
tion Bv Prof Hugh A Blown Second edition 
Pji XV I f 384 (New York and London MeGraw- 
Hill Book Go , Inc , 1038.) 24s 

T his text is mtendwl to be the basis of a fourth- 
year radio engineering course for telocommuni- 
oatioii engmeors, aiiil assumes a nomial knowledge 
of oleetrieal nngiiieeung and physiis It consists of 
a largo number of approai hes to specified moasure- 
inenta , in tho new edition oxact procedures are 
outlined for tho more difficult tyjiea of measurement. 
The cathode ray tube, with Inioar time-base, is 
frocly iiHoti, and measurements of modulation and 
the frequency ilrifts of cjuartr.-crystals, whorl used 
with valves ns frequency controls, arc ineludod The 
stanclardi/ovl methods of ordinary measurements on 
circuit elements aro numerous, and students would 
require a plan in order to make a useful selection 
'The course seems more balancisl than others 
recently published, none of the oxiienmonts bemg 
trivial and none bevond a post-graduate student or 
u (levelopinont engmw'r '1 ho art and technique of 
radio IS advanouig rapidly, but its advancement 
dejamds mainly on procise meosuromont Tho 
present text offers good traiiimg m this field. 

LECH. 

Geography and Travel 

Gales, Ice and Men : 

a Biography of the St> am Barkentine Bear By 
Frank Weail Pp xiv + 240 4 13 plates (lAindon . 
Methuon and Co , Ltd , 1938 ) I2s 6d net. 
“^ALES, lee and Mei." is the history of what 
V-J may be the last of the ico ships, the Bear, 
which hod a long and honourable career from 1874, 
when she was built, to 1936, when she was laid up, 
perhaps finally. She was Newfoundland sealer, 
resoiie ship (Greoly, 1884), U S Revenue Service, 
with all that that entails m the far north Paoifio, 
U 3. Coast Guard and finally, at tho age of about 
sixty years, one of the ships of the Byrd Antarctic 
Expedition. Tho Bear was built at Dundee and 
almost certainly m the same yard os the LHeeovery, 
although Scott writes of “Stevens’s” and Mf. Wead 
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of “ Alexander Stephen & Sons’ The two vessels 
are about the same size but the Bear was a little 
narrower and had not Dxaoovery'a stem the former 
showed perhaps rather better behaviour in dirty 
weather 

It 18 almost impossible to believe that there is no 
more soientifio work for a ship built to withstand the 
loe, and it is therefore the more important that 
there should be preserved records, as mmute as 
possible, doalmg with the construction and per 
formanco of such vessels If thirty three years ago 
Scott could write that ‘ it is all passmg away , there 
IS much more reason for apprehension now Mr 
Wead has written a sound book m a perfectly 
straightforward manner and is to be complimented 
on avoidmg the dramatic It is rather a pity that m 
the brief outlme of Alaskan history he omits the 
name of the indomitable Baranov J E H 

The Scenery of England and Wales 

By Prof A B Trueman Pp 361 (London Victor 

Qollancz, Ltd , 1038 ) 7s 6d net 

I N' his opening sentence, the author pomta out that 
‘In England and Wales we are singularly placed 
to appreciate the relationship of scenery and straoture, 
for few other parts of the earth’s surfewe show m a 
similar small area so groat a diversity of rock types 
and of landscape features In this attractive little 
book, addressed to walkers and motorists as well as 
to students, an easily intelligible and pleasantly 
written attempt to stimulate that appreciation has 
been made 

Although, as a geologist, Prof Trueman sees 
scenery from an anatomical pomt of view, as the 
external expression of mtemal slruoture, he does not 
omit to mention the softenmg influences of “waters 
blown by changing wmds to laughter , or to oxeraplify 
the harmonious effects of native stone on the domestic 
architecture of the imspoilt countryside Each 
chapter deals with ono area or type of country, such 
as the Cotswold Stone Belt the Pennme Moorlands, 
the Lake District, South Devon and Cornwall, and 
they are so arranged that the more complex regions 
oomo last 

The work conoludos with A Chronology of the 
Changmg Scene and a brief survey of the geological 
history of the varied landscapios emd seascapes that 
have culminated in our present day geography In 
a future edition the very short appendix on maps 
and books might advantageously be amplified 


Geology 

Landshdes and Related Phenomena 
a Study of Mass Movements of Sod and Book By 
C F Stewart Sharpe Pp iv + 137 +9 plates (Now 
York Columbia Umvenity Press , London Oxford 
University Press, 1938 ) 16« net 

I N this excellent and well illustrated book the 
author covers the whole field of his subject by 
treatmg the phenomena, not as isolated processes, but 
at stages m two oontmuous senes, "in each of wdnoh 


there is every transition from moving masses of dry 
rock and soil at one extreme to masses of rook and 
soil abundantly impregnated with water or loe at the 
opposite end of tiie sequence’’ 'The movements 
themselves are distinguished os flow (oontmuous 
deformation) emd slip (mass movement along a plane 
separating the movmg mass from the stable groimd), 
and each type is further subdivided m terms of rate 
of movement The classification thus amved at is 
by far the beat yet proposed, and has the great 
advantage of olearly relating the oo operating pro 
ceases and rosultmg forms to those of the recognized 
geomorphio oyoles 

Though brief, the book has a well selected biblio 
graphy and is thoroughly comprehensive Despite 
Its high price, it is an mdispensable work of reference 
that no geologist can afford to ignore 

Geologisches Worterbueb, Erklarung der geologischen 
Fachausdrllcke 

fur Geologen, PalAontologen, Mineralogen, Berg- 
ingemeuro, Greographen Bodenkundler, Studierende 
und alle Freunde der Ueologie Von Dr ( ail Chr 
Bermgor Pp vii + 126 (Stuttgart berdinand 
Enke 1937 ) 6 00 gold marks 

I N this German handbook of geological terms the 
definitions, descriptions and explanations are 
given briefly and m simple language Where it has 
seemed desirable, illustrations are provided, and 
oertam terms, such as ertlageretatten, faUungaphaae, 
formcUvmakunde, orogeneae, achwiaung, are amplified 
by means of schemes of classification In Gorman 
speaking countries, the book will be a useful guide 
to the hard words and forbidding tochnioahties of 
a subject which is much more attractive than its 
German nomenclature In English speaking countries, 
students of geology, geography and related subjects 
will find the book invaluable, whether they are learn 
mg to read soientifio German or, at a higher level of 
ambition, attempting to copo with the growing 
flood of German contributions to geological hterature 
Clear explanations will hero be found of many words 
for which hitherto they may have searched m vam 


Mathematics 

The Pnnaples of Mathematics 
By Bertrand Bussell Second edition Pp xxxix+634 
(London George Alien and Unwm, Ltd , 1937 ) 
18« net 

M any thinkers have regretted Bertrand Bussell’s 
desertion of the arid beauties of mathematical 
logic for the alluring dangers of practical ethics and 
sociology This new edition of the “Prmoiples of 
Mathematics” will be welcomed by them not only 
because it makes accessible to all a book which 
fetched eight guineas when a stray copy could still 
be found, but also for its preface which many might 
wish to consider as a ‘return to mathematioal logic’ 
This preface of ten pages shows, m foot, that 
Bussell has never lost his mteiest m the subject 
He tells us that he sees no reason as yet to modify 
his views on hu fiindamental thesis of the identity 
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ofsoathenjatiOB and logic, and be supports hiaopimona 
by a short diseuasion of the naain contentions of the 
fonnalist and of the intuitionist schools 
An interesting admission ooncems the status of 
logical constants, which ‘ must be treated as part of 
the language, not as part of what the language speaks 
about” (p xi) In this way, Russell believes, login 
becomes much more linguistic than he believed it 
at the time when he first wrote his book Another 
reflection ooncems the theory of types, which the 
author still defends m its purpose to establish a set 
of rules for dooiduig whether a given series of words 
IB or is not Bigniflcant Summing up his estimate of 
the progress of mathomatical logic Russell is of 
opinion that the result is an outlook which is less 
Platonic, or less realist m the medieval sense of the 
word “How far it is possible to go m the duaction 
of nominations remains, to my mmd, an unsolved 
question, but one which whether completely insoluble 
or not, can only be adequately mvestigated by moans 
of mathematical logic” (p xiv) Wo might pomt 
out, however that this opinion looks rather like an 
encouragement to his followers, if uo take into 
account two facts the tendency of logicians to 
reduce this symbolical apparatus to a minimum, and 
to return more and more to Imguistio explanations 
of their views , and the tendency of ‘logical’ mathe 
matioiana and of 'mathematical logicians to consider 
mathematics and logic as two separate disciplines in 
spite of their common elements T O 

Trigonometry 

By Prof T M MaoRobert and William Arthur 
Part 2 Higher Trigonometry Pp ix + 203-341 + 
xi-xiii is M Part 3 Advanced Trigonometry 
Pp V1I1 + 343-478 +IX-XI 4s 0d Part 4 Spherical 
Trigonometry Pp vii+ 479-642 + ix-x 3s (London 
Methuen and Co , Ltd , 1937 1938 ) 

T hese books are companion volumes to Part 1, 
published earlier and dealing With (hat portion 
of the subject usually read by first year students m tl e 
umversities and by pupils of Bd\anced courses m 
schools 

Part 2 is designed to provide an mtroduotion to 
analytic trigonometry and to the theory of logarithmio 
and exponential functions The authors have 
given very lucid discussions on complex numbers 
Demoivre’s theorem, expansion m infinite senes anil 
hyperboho fVmotions In the final chapters, the 
methods of the calculus have been freely used 
Part 3 deals mainly with convergence There are 
three chapters, the first of which gives an elementary 
ooooimt of oonvergenoe , then follows a chapter on 
uniform oonvergenoe , whilst the final section is con 
oemed with infliute products and with functions of a 
oomplex variable Some mterostmg applications of 
the theory of Dinchlet’s integrals to tngonometncal 
senes are also included An appendix is etdded m 
whioh there is a disoussion of the length of a circular 
are 

Part 4 IS devoted entirely to spherical trigonometry 
and oonsistB only of one chapter Proofs of all the 
standard formula connected with sphanoal tnangles 
am given, and the authors have suggested what 


RE of October 8, 1938 

appears to be quite a good scheme for the systematio 
solution of spherical tnangles 

In each part numerous sets of exercises are pro 
vided at the ends of the chapters for the student’s 
practice and whore necessary, answers are given 
The four parts together form a thoroughly sound and 
comprehensive course in trigonometry which should 
be very useful to students of mathematics 

F a W B 

Medical Studies 

A Pocket Medical Dictionary 
Compiled by Lois Oakes, assisted by Dr Thos B 
Davie Third edition Pp xx + 397 (Eduiburgh 
E and S Livingstone, 1938 ) 3# not 

T he first edition of this useful and handy little 
Work appeared in 1933 It has now been brought 
up to date by tho inclusion of a large number of 
new words and 120 fresh illustrations A oonsidorablo 
amount of heterogeneous information has boen 
appended such as notes on infant feedmg, poisons 
and thoir antidotes methods for workmg out doses, 
emmont medical men and gas warfare protection 

Climate and Acclunatizatioa 

Some Notes and Observations By Sir Aide Cas 
tollani Second edition Pp x + 198+4 plates 
(J ondon Jolin Bale, Sons and Ciimow Ltd 1938 ) 
10» net 

'“■"'HIS excellent little book which is based on the 
I. emmont author e prolonged experience of resi 
donee m carious tropical climates, will prove of value 
not only to medical practitioners but also to mission 
anos nurses and others who propose to take up work 
m the tropics Iho work contains four chapters 
devoted respectively to mtroduotory remarks on 
climate to which tho author attributes more import 
ance than soino of his immoiliute predecessors, such 
os Manson and (lorgas , tho effi cts of climate on 
various systems of the body , a description of atmo 
spheric presswro trade winds sun rays, ohomioal 
rays and moon rays and acclimatization, moludmg 
an account of the sanitary condition and health of 
white troops during various tropical wars, and 
particularly the Italo Ethiopian War m which the 
author was director general of tho medical services 
A olassificd mtemational bibliog^pby is appended 

Meteorology 

Hurricanes 

their Nature and History — particularly those of the 
West Indies and the Southern Coasts of the United 
States By Ivan Ray Tannehill Pp x + 267 
(Pnnoeton, N J Prmoeton University Press , London 
Oxford University Press, 1938 ) 10« net 

T he early part of the book under notioo gives a 
description of humoaiies the tropical oyolones 
of the West Indies and the southern coasts of the 
United States, followed by a discussion of their 
tKMsks, the variations of pressure, the distribution of 
rainfall, the deetniotivo effects of tho high winds, 
and a full description of some histone humosmes 
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Nearly every aspect of the subject is treated, and 
vrell treated, and not the lectst interesting part of 
the book is the discussion of the relation of their 
origin to the presence of fronts It provides a much 
needed account of a subject on which general agree 
ment has not yet been reached 

Synoptic and Aeronautical Meteorology 

By Dr H B Byers Pp ix+279 (New York and 

London McGrow Hill Book ( o , Inc , 1937 ) 21s 

D r BYERS disoiiHsos the subject of meteorology, 
and m particular the methods now known as 
air mass analysis from the point of view of the 
practical forecaster and siioceeils in producing a 
picture of modem meteorology which is at once 
interestmg to rend anil i osy to follow Mathematical 
methods aro avoideil, as aie the more speculntivo 
parts of the subject bjSHlial consideration is giM n 
to the forecasting of jirocipitation, fog thunder 
storms tornadoes and ot hi r asin cts of weather, the 
majia and charts beuig drawn from American sources 
This IS a useful addition to the library of all who are 
interested in weather 

Miscellany 

Scienufic Illustrauon 

By John L Ridgway Pp xiv + 173+23 plates 
(Stanford University, Calif Stanford University 
Press , London Oxforti University Piess, 1938 ) 
18« net 

T he object of this book is to aid students and 
others engaged m the preparation of manu 
scripts requiring illustration, which mcludes the 
method of assembly and display of illustrations and 
diagrams designed for scientihc publications, and 
the placing of the matter m a form convenient for 
reference It ranges over almost every kind of 
illustration likely to bo required by a scientiflo 
writer, mcluding such varied subjects os geological 
spooiniens and sections, maps, photographs, pro 
cesses of reproduction suitable for illustrations in 
colours and half tone, tho construction of block 
drawmgs, and much else Useful hints are given on 
retouchmg sjxicimon photographs and on tho group 
ing of hgures so as to make the most effective display 
Naturally such a number and variety of subjects 
cannot be dealt with in much detail, but numerous 
references, mostly American, are given for fuller 
information 

The author is scientiflo illustiator and artist, 
Californian Institute of Technology and Carnegie 
Institution of Washington , and was formerly chief 
illustrator. United States Geological Survey The book 
IS Very well got up and printed Every illustration 
and figure, of which there aro many, is beautifully 
clear and well reproduced, m part due to the excellent 
paper used Judgmg by the plates and figures 
drawn by the author himself, he must be a most 
aooompluhed artist. We can recommend this work 
to all mterested m illustration It contains many 
useibl practical tips, evidently the result, as one 
might expect, of considerable experience m this class 
of work H L C 


Business Man’s Guide to Management 
By G E Milward (Sixth annual edition ) Pp. 
XIV + 114 (London Management Library, 1938 ) 
5a 

T he sixth annual edition of the “Business Man’s 
Guide to Management ’ covers all books pub- 
lished up to the end of 1937 In aildition to tho 
classified lists of books, with brief descriptive notes 
on their contents, a subject index, a publisher index, 
an author index and suggested courses for reading, 
a numerical and page index is now included Re 
forence to the mam divisions — general management, 
oooountmg, prodiiitiun, distribution, company seore 
tary, psychology, industrial economics, publio ad 
mmistration, and mdividual trades— is facilitated 
by use of distinctive paper for each of these divisions 
Ihe more outstandmg books published in 1937 aro 
listed separately in the preface , this enhances the 
value of this cumulative guide to an important and 
voluminous section of literatiiii 

The Microscope Theory and Practice 

By Coiiratl Ikck Pp 264 (London R and J Beck, 

Ltd , 1938 ) 7® 6d net 

''I ■'HIS 18 a now edition combining Mr Conrad 
1 Bock 8 two previous books on tho microscope, one 
olomontttrv, tho other more advanced, with tho 
addition of much now matter, but, by judicious 
elimination, without mcroaso m size Tho information 
given 18 clear and lucid, and can bo understood by 
anyone havmg but an elementary knowledge of 
optics and mathematics The beginner will appreciate 
the directions given for the care of lenses and mstni 
ment, and for illummation and technique, the un 
portant subject of dark ground illummation bemg 
dealt With at some length Chapter iii, on apperture 
and resolution, gives full details on these important 
subjects, without a knowledge of which the micro 
scopist cannot hope to obtam tho beet results, or 
correctly to mtorpret his observations Other 
chapters deal with the photometry of the miorosoope, 
microscope stands and accessory apparatus, mioro- 
projection, lens testmg and polarized light as applied 
to the miorosoope 

The volume is profusely illustrated emd can be 
recommended as a relatively simple and yet a com 
prehensive and trustworthy text book on the micro 
scope and its use as an instrument of research 

Philosophy 

Emfuhrung in die mathematische Logik ' 
und m die Methodologie dor Mathomatik Von 
Alfred Tarski Pp x + 160 (Wien und Berlin 
Julius Sprmger, 1937 ) 7 60 gold marks 

T his is a very useful introduction to mathematical 
logic, which docs full justice to its title, m so 
far as it really carries the reader mto the prmoiples of 
mathematics mterpreted mainly m terms of logical 
notions Most elementary works on this subject 
make a mountam of a molehill by confining thm- 
sdves to the exposition of its purely logical pro 
legomeina and dismissing their application to mathe- 
matics with the excuse that they are too difBoult 
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for lay readers Dr Tarski rightly thinks otherwise 
After a restricted acoount of the leading dootrmes 
of symbolic logic (pp 1-97), he gives a short ex 
position of the idea of number, of the simple anth 
metical operations, followed by a short discussion of 
the methodology and the axiom system of arithmetic 
This IS an illuminating and sufficient introduction 
to the analysis of the logical foundations of elementary 
arithmetic But once the purpose and technique of 
the method are thoroughly understood, it will be 
easier for the reader to tackle the more advanced 
works on the subject Dr Tarski helps him in this 
connexion by suggesting a number of easy examples 
after each chapter C ontroversial questions are care 
fully avoided, and the technical apparatus is reduced 
to a minimum, though one may have wished for 
practice sake more symbolic formulas and proofs 
Yet as it 18, Dr Tarski a book, with the authority 
of Its author, who is a loading member of the Polish 
school of mathematical logicians, fulfils a real want 
and IS well worthy of an English translation T Q 

Explanation and Reality in the Philosophy of Enule 
Meyerson 

By Prof Thomas R Kollj Pp xii + 134 (Prmoeton, 
N J Prmoeton University Press , London Oxford 
Iniversity Press, 1037 ) 9« not 

T he epistemological doctrmes of Meyerson have 
gained a permanent place m contemporary 
philosophy The mfluenoe of this emment thinker 
radiates l^yond the wido circle of his disciples, and 
explams the importance of authoritative expositions 
of his doctrmes, such as the one written by Prof 
Kelly The dramatic conflict between the way 
followed by explanation and the way followed by 
reality is ^e source of Meyerson s system If he 
began by stressing these differences, however, Meyer 
son was led, later, to submit that some kmd of oon 
veigenoe and identity of structure is ’necessary m 
order that the mtent of knowledge may be achieved 
Prof Kelly follows closely the development of these 
doctrmes, and while taking a sympathetic view of 
them, he does not fail to pomt out their outstandmg 
defloienoies This work can serve as an mtroduotion 
not only to the philosophy of Meyerson, but also to 
the central problems to soientifio thought 

Exanunation of McTaggart's Philosophy 
By Prof C D Broad Vol 2, Part 1 lxxv+614 
Vol 2, Part 2 Pp 815-790 (Cambridge At the 
Umversity Press, 1938 ) 46« net 
T1I7TTH the publication of these two parts of his 
VV “Examination ’, the detailed exposition and 
ontioism of "The Nature of Existence" is brought to 
its completion with that touch of bnlhant scholarship 
which oharaoterutes the works of Prof Broad The 
profound meaning of McTaggar^ s philosophy la thus 
brought to light m a muoh larger work it could 
scarcely be otherwise, if a thorough discussion of all 
the details of that great system was contemplated 
In oompanng “The Nature of Exiatanca" with the 
“Examination", one cannot help feeling as muoh 
admlraticn for the analytical and ontioal effort of 
the second as for the powerful synthetie oompoeition 
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of the first Here we can feel two ramds grapplmg 
together with the major problems of thought and 
existence which have been the concern of the great 
thinkers of all times It is then a kmd of anti olunax 
to see Prof Broad write at the end of his mquiry, 
that he was struck by the thmness” of MoTaggart s 
philosophy , and that he asked himself whether all this 
speculative effort was worth doing at all But 
perhaps it is m the very imperfection of all human 
attempts to solve the riddle of existence and yet m 
their ineluctable urge of trying to do so, that the 
eminent critic as well as any modest reader may find 
a cause for wonder at the achievements of the human 
intellect 

Physics 

Electricity and Magnetism for Degree Students 
By Sydney G Starlmg Sixth edition Pp vu4-630 
(London, Now York and loronto Longmans, Green 
and Co , Ltd , 1937) 6d net 

T his well known text book has been extensively 
revised, and reset m larger type The changes 
which have been made mclude the insortion of an 
aoooimt of the Hall and allied effects and the 
omission of the description of the magnetization of 
ships The sections on atomic phenomena have been 
extended considerably and now provide a good 
mtroduotion to this relatively now work The book, 
which covers rather more than is needed for a pass 
degree m physics and provides a sound framework 
for an honours course remains probably the best 
treatise of its kmd in English on experimental 
oleotrioity 

Collisions of the Second Kmd 
Them Role m Physics and Chemistry By Dr E J B 
Willey Pp viii + 1 60 + 1 plate (Tjondon Edward 
Arnold and Co , 1937 ) 10« M net 

T he molecular collisions most famihar to classical 
kmetio theory are those whorem the kmetio 
energy is oonsorved The early suooesses of the 
dynamical theory of gases are duo to the fact that 
certam atoms and simple molecules do, m fact, 
resemble elastic spheres under a variety of conditions 
Latterly, however, on important group of phenomena 
has been discovered experimentally which shows that 
many gaseous collisions — ^particularly those mvolving 
electrons — occur with oh^ges m the kmetio energy. 
The conditions which govern the conversion of 
kmetio energy mto the various possible kinds of 
internal energy are as yet but dimly understood , 
and on that oocoimt alone. Dr E J B Willeys 
book IS to be welcomed 

The subjects covered are diverse, and molude the 
excitation of spectra, melastio oollisions at mterfaoes, 
resonance radiation and oheraioal reactions 

The book is the work of an enthusiast, who has 
himself contributed to the development of the 
subject Prof Frank is given flttmg prommenoe 
throughout, and his portrait is included We feel 
oertam that Dr Willey's work will be found helpffil 
by a large number of reoearoh workers, to whom 
pnmuily it is addressed E A MoELWYii-HroBSg. 
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Forthcoming Books of Science 


Agnculture, Horticulture and Forestry 

Cbosbv Lockwood & Son Ltd Intensive Salad Pr 
duction f P Quarrell Praotioal Lawn Craft— R B 
Dawson 

F\( LisH Univebsities Press Ltd Fruit Growing 
up to Date — W E Shewell Cooper Principles end Prat 
tipfl of Poultry Husbandry — T Newman 
P S Kino & Son I td Land Reclaniati m an 1 
Drainage in Italy — C Turn r The Sod and Social 
Roolamaticn — 0 C Watson 

McGeaw Hill Pdbushinq Co Ltd An Introduction 
to Ament an F restry — Shirley Allen Statistical Technique 
in Agricultural Research D D Paterson 

Macmillan & Co Ltd Silage and Crop Production— 
Dr S J \V atson Grassland Management f r the Practical 
Farmer — W R Peel 

Thomas Mlrby tc Co An Outline of Foreetry— T 
rhomson and R M K Jeiram Elementary Forest Men 
suration — R M K Jerram 

Putnam * Co Ltd I orost Trees of the Pacific Coast 
— R A Eh t 

Williams & Noboate Ltd Hardv Bulbs vol 3 
Liliaceie — I lout Colonel C H Grey 


Archaeology and Ethnology 

Georce Allen 4 Unwin Ltd Language Himting 
m the Karakoram — E O Lonmer 

B T BATsroBD I td Old Fnglieh Customs and 
Ceremonies — I J Drake Camell 

O Bell 4 Sons Ltd Tools and I he Man — Dr W B 
Wright 

CAMHRiDaR Univpbsity Pbpss Prehistjrc Macedon a 
— W A Heurtley 

Gebald Duckworth 4 Co Ltd The Maya American 
and Other Early Civilizations — T Gann 

Hoddfr 4 Stoughton Ltd The Ancient Rorll — 
J M Todd 

MoGraw Hill Publishing Co Ltd A History of 
World Civilization — J F Swam 

Macmillan 4 Co Ltd Anthropology and the 
Apocalypse — Dr V Burch Cylinder Seals — Dr H 

Methuen 4 Co Ltd Gypsies their Lives and their 
Customs — Martin Block 


Astronomy 

George Allen 4 Unwin Ltd Copernicus the 
Founder of Modem Astrononw — A Armitage 
Cambbidge Univbbstty IraEss Stellar Dynamics — 
Prof W M Smart 

English Universities Press Ltd The Beginiung of 
All Thmgs — Dr H Spencer Jones 


Biology 

Gboboe Allen 4 Unwin Ltd Introduction to 
Modem Genetics — C H Waddmgton Mathematical 
Methods for Medical and Biological Students — Prof G 
Dahlberg 

D Appleton Century Company Medical Bacteriology 
— D L Belding Essentials of Pathology — ^Dr L W 
Smith and Dr E S Gault Life in an Air Castle— 
F M Chapman 


Fdwabd Arnold 4 Co An Introduction to Industr al 
Mycology — O Smith 

B T Batsfobd Ltd Wild Animals m Bntain — 
Frances Pitt 

Cambridoe University Press Wild Country — Dr 
F Fraser Darlmg Cattle Fodder and Human Nutrition — 
Prof A I Virtonen Theories of Sensation — A I 
Raw Ion Smith Fvolution of Genetic Systems — Dr C D 
Darlington torm and Causality m Early Development — 
A M Daloq 

Chapman 4 Hall Ltd Science of Animal Life — 
Prof A W Lmdsey 

Gerald Duckworth 4 Co I td B rds through the 
Year— hish Hawk 

Enolish Univebsities Press Ltd Mon against 
Microbe — Dr J W Bigger Ascaris the Biologist s 
Story of Life — -R Ooldschimdt 

Eyur 4 Spottiswoodb Ltd Bml Sketches and Some 
hield Observations — Philip Rickman 

R Hepper 4 Sons Lid The Microbe Man — 
Eleanor Doorly 

William Heinemann Ltd Birds as Animals — James 
Fisher Clinical Studies m Lactation — H K Walker 

Longmans Green 4 Co Ltd The Control of the 
Circulation of the Blood — Prof R J S McDowell 

MoGraw Hill Publishino Co Ltd Fundamental 
Pnnciplos of Bacteriology — A J Salle Quantitative 
Zoology — G G Simpson An Introduction to Botany — 
A W Haupt 

Macmillan 4 Co Ltd Food Facts and Diet Planning 
— Grace Macdonald 

Thomas Mdbby 4 Co Gorman English Botamcal 
Terminology — Drs E and M Ashby and Drs Richter 
and B&mer 

Gboboe Philip 4 Son Ltd E S Herechty Charts 
published for the Eugemes Society 

Oxford Univebsity Press Wild Flowers of Attica 
— the late 8 C Atchley Index Kewensis Supp ix — 
Sir Arthur Hill 

RoutlkdOE 4 Kboan Paul British Caddis Flies 
(Tnchoptera) — M E Mosely 

Ward Lock 4 Co Ltd Bntish Flowermg Plants— 
edited by A K Jackson Varietiee of British Butterflies — 
F W B>ohawk 

H F 4 O Withbrby Ltd History of Sussex 
Birds — J Walpole Bond Handbook of Bntish Burds 
vol 2— H F Witherby ICR Jourdam N F Tice 
hurst and B W Tucker Birds of the Malay Peninsula 
vol 4 — F N Chosen 


Chemistry 

D Appleton Century Company Expenmental Pro 
cedures in General Chemutry — S Moms and A R Collett 

Chapman 4 Hall, Dtd Brewing Soienoe and 
Practice vol 2 Brewing Prooesses— it Lloyd Hind 
Introduction to the Chemistry of Cellulose — J T Marsh 
and Dr F C Wood 

E 4 8 Livingstone Chemioal Analysis for Medical 
Students — Dr R E lUingworth 

MoGraw Hill Publishino Co Ltd Colloidal Phe 
nomena — F A Hauser Theoretical Quahtative Analysis 
— J H Reedy 

Macmillan 4 Co Ltd Guide to Chemioal Laboratory 
Practice for Beguiners — Prof H Bassett 

Oxford UNrvKRsrrY Press An Introduction to 
Chemutry — J C Hogg 

University or London Press Ltd Fundamental 
Chemistry — H Wilkins 
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Engmeermg 

Eowabo Abnold a Co Tar Roads — A C Hu^es 
W Gordon Adam and P J E China 
G Beix a Sons Ltd Great Ehipneeni — Prof G Mat 
sohoss Geology for Engineers — Br g Gen R 1 Sorabie 
Chapman A Hall I td Radio i<requenoy OsciUa 
torn — Dr H A Thomas Amplification and Distribution 
of Sound — \ E Greenlees Rislio Cyclopaediee— G Parr 
Carbumtion and Carburettors m Theory and Practice- 
C H Fisher Mechanics applied to Vibrat ons an I 
Balancing — D L Ihomton Aircraft Design (2 vols ) 

C H Latimer Needham Stream and Channel Flow — 
E E M rgan Essentials of Remfurced Ci ncrete Design 
— R F B Grundy Applications of the Rare C asos to 
Industry — T T Randall 

Crohby Lockwood A Son Ltd Surveying an 1 
Levellmg — J S Terrmgton The Producer Operators 
Handbook — D R G Crawford 

Fnolish UNivEBSiTiBa Pbess Ltd Elementary Prin 
c plea of Automobile Fngmoermg — J R Kinsey Stress 
and Strain C alculations for Structures — A J Chappie and 
R McCrae f undamental Science for Budding Students — 
N Ho^^dlll Building Construotion — E Q Warland 
Mc( HAW Hill Publishino Co Ltd Diesel Engineer 
mg — J \^ Anderson Practical Designs for Drilling and 
Milling Tills — C W Rinman Theory and AppLcations 
of Flectron Tubes — H Reich Wmdmg A C Motor Coils — • 
O A Vanbrunt fractional Horsepower Motors — C G 
Vemott Formulas for Stress and Stram — R J Roark 
Macmillan A Co Ltd Elementary Pro^rties and 
Strength of Materials — J A Cormack and E R Andrew 
Mbthibn a Co Ltd A Textbook of Electrical 
Fngineenng — Prof E W Marchant 
OxpoBo Untvbbsity Press f lements of Radio Com 
muruoat icn — O E Brown and E L Gardiner 
Snt Isaac Pitman A Sons Ltd faults and Failures 
m Electrical Plant — Prof R Spieser Cathode Ray 
Tubes — Baron Manfred von Ardenne Design of Welded 
Steel Structures — A H Moon The Superheater in 
M dem Power Plant — D W Rudorff Altematmg 
Current Bridge Methods — Dr B Hawe Switchgear 
Handbook vol 1 Apparatus — edited by W A Coates 
and H Pearce Electric Lifts — R S Phillips Elementary 
Vectors for Flectncal Engmeers— C W Stubbings 
Electric Circuits and Wave filters — Dr A T Starr I^o 
cesses and Machmery m the Plastics Industry K 
Brandenburger Automobile fngmeering — edited by H 
Kerr Th mas 

Charles Soribnkb s Sons Ltd What about the Air 
ship 7 — Commdr C E Rosendahl 

E * f N Spon Ltd A C Motors of Fractional 
Horse Power — H H Jones 


Geography and Travel 

Georog Allbn a Unwin Ltd Travels in the North 
■ — K Capek Maltese Memories — E Brockman Un 
climbed \ew Zealand — J Pascoe 

B T Batspord Ltd West Country — C H Warren 

A AC Black Ltd Peaks and Valleys — F S Smythe 

Ohatto a Windus Southern Lij^ts — J Rymill 
Uiasa the Holy City — F Spencer CSiapman 

Qbbald Odokwobth a Co Ltd The Island of Zeus — 
R Brewster 

Hodder a Stouorton Ltd Blank on the Ms^- 
E Shipton The Lake of the Royal Cpooodde — ^Eileen 
Bigland 

MoQraw Hill Pubuskino Co , Ltd Elements of 
Cartography — ^Raisz 

Macmillan A Co , Ltd Days m, Old Spam — Gertrude 
Bone 

Ivor Nicholson A Watson Ltd Himalayan Quest — 
Paul Bauer 

Groroe Philip A Sov Ltd Library Atlas of Physical 
Political and Economic Geography — ^ted by Q Rulip 
and Dr H 0 Darby 

PuTNAK A Oo Ltd Diary of a Desert Jovimey — 
Lord Gsrald Wrilesley Alone— Roar Admiral ft E 


Byrd Home by the Danube — D Patmore Exploring 
with Andrews Selections for Younger Readers from the 
Writings of Roy Cliapman Andrews 

Sbelev Service A Co Ltd Treks and Palavers — 
Capt R R Oakley White Hunter — J A Hunter 
f bldbbick W/vrnk a Co Ltd Hills of Lakeland — 
W H Cooper 


Geology 

D Appleton Centi bv ( ompany Architecture of the 
Earth — Dr R A Daly 

Chapman A Hall I td 1 leld Determination of 
Rocks— E H Davison 

Thomas Mukby A Co The (jrfwlogy of London and 
South Fastom England (Hampshire to Norfolk) — G 
Mac 1 nald Davies Geology of China— Prof J S 


Mathematics 


Cambrii ok Univprsity Press Ihe Geometry of 
Detormmantal Loci — T G Room Elementary Matrices 
and some Applications to Dynamics and Differential 
Equations — f A Frazer W J Duncan and A R Collar 
Macmillan A Co Ltd Advanced Algebra — S Barnard 
and J M Ihdd 


Miscellaay 


Gkoboe Allen A Unwin Ltd History of the 
Film— M Bardeche and R Brasillach Writmg and 
Action a Documentary Anthology — compiled and edited 
by Mary Palmer History of feience Technology and 
Philosophy in the Fightewth Century — Prof A Wolf 
Builders of Health— D Dietz Power a New Social 
Analysts — Bertrand Russell 

D Appleton Centubv Company Science m General 
Education (report of the Cimimttoe on Science in General 


Education) 

Cambridge University Press Background to Modem 
Science— edited by Dr J Needham on I W Pagel The 
Cambridge Region — edited by Dr H C Darby 

Victor Oollancz Ltd l-eonardo da Vinn — Antomna 
Vallentm 

William Hkinemann Ltd A Short History of Science 
— Dr F Sherwood laylor 

McGraw Hill Publishing Co Ltd Introduction to 
Fconomic Statistics — W L Crum 

Routlhdob a Kegan Paul Social Function of 
Science -J D Bernal Man and Society m the Age of 
Reconstru tion — ^Karl Mannhe m 


Philosophy and Psychology 

George Allen ft Unwin Ltd The Marxist Philo 
Hophy and the Sciencea— •-Prof J B S Haldane Caiuality 
and Science — Dr N Brahma 
D Appleton Centi by Company Fundamental Prin 
oiples of the Metaphysio of Ethics — Immanuel Kant 
Cambridge University Press Modes of Thouf^t— 
Prof A N Whitehead „ . , , 

Untybrsity of London Press Ltd Psychological 
Methods of Healing^Dr William Brown The baotonal 
Analysis of Human Ability— Prof G Thomson 

Hogarth Pbfss Superstition and Society — Dr R 
Money Kyrie ^ l i i 

MoGraw Hell Publishing Co Ltd Psychological 
Factors m Marital Happmeaa— L M Tormsn Piyoho 
loncal Foundation* of Personality — L P Thorpe Aotivi 
tiM m the Elementary School— H C MoKown Education 
for Work — ^T L Norton 
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Mbthukn dc Co , Ltd. Payohology, Philosophy and 
Religion — Prof. William MoDougall. ^otnality m School 
— O. J. Cons and Catherme Fletcher. The Human Problem 
in Schools — M Milnor. Ploy m the Infants’ School — 
E R Boyoe. A Short Commentary on Kant’s Critique 
• of Pure Reason — A. C. Ewing 


Physics 

O Bzxi. & Sons, Ltd Light and Colour m the Open 
Air — Dr. M. Muinaert. Ultrasonics — Dr. Ludwig Berg- 
mann. Eleotro-Acoustios — Prof Erwm Meyer 

Biaokib a Son, Ltd Tho Nature of Crjntals — A Q 
Ward The Wave Nature of the Electron — G K T 
Conn Tho Perception of Light — Dr. W D Wright 

Cambbidob Univeksitv Press The Mobility of 
Positive Ions in Oases — Prof A M Tyndall Super- 
conductivity — D Shoenberg Electron Optics — O Klem- 

CttAPKAN A BUix, Ltd Comprohonsive Treatise 
on Atomic and Molecular Structure, vol. 3, Interpretation 
of Band Spectra — Dr C H Douglas Clark Electron 
Optics — L M Myers 

McGBAW-HrLL PtTBLisHiNO Co , Ltd Priiioiplce of 
Electricity and Electromagnetism — G P Hamwell 

MAOMrtJ.AN A Co , Ltd. Textbook of Heat — Prof H 8 
Allen and K S Maxwell 

METHtTEN A Co , Ltd A Textbook of Electricity — 
H. G Mitchell An Introduction to Vector Analysis for 
Physicists and En^eers — B Hague Fluorescence and 
Phosphorescence — E Hirsohlaff 


Oxford Umitersiiy Press. Spontaneous Fluctua- 
tions of Voltage due to Browman Motions of Eleotricity 
and Kmdred Phenomena — E. B. Moullin. Gaseous 
Electrical Conductors — Prof E L E. Wheatoroft. Pnn- 
ciploe of Statistical Mechanics — Prof. R ^0 Tolman 


Technology 

CuAFSiAN A Haix, Ltd. Photography by Infra-Red 
—Dr W Clark. Colour and Colour ^production (2 vols ) 
— D Murray and Dr D A. Spencer Non-Ferrous 
Foundry Practice— J Lauig and R. T Rolfe. 

Oxford University Press. Metals — Sir Harold 
Carpenter and Dr. J. M Robertson Structure of Alloys — 
Prof W L. Bragg. 

McGbaw-Hi!.!. Pubushino Co , Ltd The Photo- 
grapbio Procoss — J E. Mack and M Martm. Funda- 
mentals of the Petroleum Industry — D. Haror Motion 
Pictures and Radio— E Lame Theory of Mechanical 
Refrigeration — N R Sparks The Alloys of Iron and 
Nickel— J 8. Marsh. 

Moray Press Electricity and the Camera— H. 
Mortimer Batten 

Sir Isaac Pitman A Sons, Ltd Welding of Cast lion 
liy the Oxy-acetylene Process — L Tibbenham 

E A F. N Spon, Ltd Humidity of the Air — C L. 
Burdick TTie Soybean Industry — Dr. A A Howarth 
Techmoal Analysis of Ores and Metallurgical Produote — 
F G Hills 

Tbohnicad PBris, Ltd Refuse Destructors and 
Separation— A W Ncnl 
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Infra-red and Raman Spectra of CrystalUne 
Hydrochloric Aud 

A KNOWLXDOX of the vibration rotation speotra of 
orystallme hydroohlorio aoid is of considerable im 
portanoe in view of the theories of Paulmg^ Fowler*, 
and others on rotation m the solid state Although 
several mveetigators have taken up this problem, the 
existing experimental data are confusmg and even 
oonflioting Thus Hettner* has report^ that m 
infra red absorption a doublet band is foimd below 
the transition pomt (98° K ) and a smgle absorption 
maximum above it On the other hand, Shearm* has 
reported the existence of thirteen discrete rotation 
Imes at liquid air temperature (that is, around 85° K ) 
and this result has recently been quoted* as mdicating 
that rotation exists below the transition pomt It 
seemed possible that the discrepanoy between those 
two results might be duo to the fact that Shearm had 
the higher resolving power of a grating at his dis 
posal We have just complete a very careful 
examination of the absorption near 3 7(1. of thin 
layers of sohd hydroohlono acid at the temperature 
of hquid air, using a grating spectrometer at least 
equal to that of Shearm s m resolving power 

Our observations agree very closely with those of 
Hettner for this temperature We can find no trace 
of the individual lines m the positions indicated by 
Shearm, although there are signs of some further 
structure m the doublet In addition, we have 
exainmed the absorption of layers of solid DCl near 
5(ji at the same temperature Here we find not two 
peaks but three distinct maxima with mdioations of 
more structure The two extreme maxima appear to 
correspond to the maxima of the HCl doublet, smce 
their frequencies give the same isotopic ratio As 
regards the appearance of the third maximum, we 
might remark that we have ha<l mdications of a 
similar additional peak in HCl when the gas has 
been oondenaed on to a surface at a temperature 
above that of liquid air and afterwards cooled to 
liquid air temperature The pure doublet is obtamed 
whan the hyd^hlorio acid is condensed immediately 
on a surface at liquid air temperature 
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The only observations on the Raman spectrum 
of solid hydroohlono aoid are those of Callihan and 
Salant*, who found a single broad Ime extending 
firom 2,743 om ' to 2,784 om **. The centre of this 
line IB m good agreement with the centre of the smgle 
absorption peak found by Hettner above the transi 
tion pomt at 100° K Smoe thh scattering expen 
mento were done with the crystal only a few degrees 
below the melting pomt (presumably about 156* K ) 
this seems quite satisfactory We have now succeeded 
m observing the Baman speotrum of hydroohlono 
Mid at the temperature of liquid air. We find that 
it eebsists of two distinot lines, one of which, lymg 
At 2»709 om-i, is nmoh stronger and broader ttum 


the other at 2,769 om ‘ The uncertainty m the 
determmation of the Baman frequencies is unlikely 
to be greater than 6 om -*, and of the infra red ones, 
2 om *, BO there appears to be a small discrepanoy 
between the value of the higher frequency aooordmg 
as it IS observed m absorption or in scattering 
A full aooount of these experiments, whiw are 
being oontmued at other temperatures and on 
methane and germane will appear later elsewhere 
H Lee 

G B B M berHF!Ri,AND 
C K Wu 

Laboratory of Physical Chemistry, 

Cambndge 
Aug 27 

riultott PhD) Rm 4S 410(1830) tuwlor a U Prof Roy Sor 
A 14» 1 (1035) 

• Hettner Z Phyt 89 231 (1834) 

• Slienrln Pky, 48 298 (1985) 

‘ BArtholomi Drlko* »nd Buolcon Z rhy CW B 88 871 (1888) 

• CallihAn and SalAnt J Cliem Phyi 8 817 (1834) 


Predisso(uation Phenomena in Spectra of some 
Diatomic Molecules 

In omission at low pressure, the C band (0,0) of 
strontium hydride is out off above B( 1 8) — 26,649 om 
the upper level of which {O, v = 0, J 19) lies 
27,776 cm -* above the ground level v = 0 J •= 0 
In spite of this, Watson and co workers found no 
traces of the (I, 0) band m emission at low pressure, 
though the levels 0, v = 1, J I to J = 6 he only 
27,620 to 27,770 cm -* above this ground level 
(of More and Cornell*, table 1) Thus the statement 
of More and Cornell (p 808) that the (1,0) band 

lies far beyond the predissooiation limit at K' ~ 19 
in the (0, 0) band must be moorrect Consequentlv 
the prodissociation occurs at an energy level at least 
160 om lower m C,v -= 1 than in t> = 0 Pre 
viously Horzberg* has found similar cases in the P, 
and N, molecules 

Now it IS very mterestmg that the 0 state of 
banum hydride behaves m quite an opposite way* 
Here m emission the (1, 1) band is clearly present, 
wlulo only very famt traces can be recovered of the 
(0, 0) band Apparently we have to deal with two 
different oases of predissooiation m the first case 
(Pi, N„ CO, SrH ) the out off appears at lower 
energy and of course at lower J value, in a higher 
vibrational level than in a lower , in the second case 
(BoH), the out off ijocurs at lower energy m a lower 
vibrational level than m a higher 

According to Herzberg, the first cose of predis 
sooiation here mentioned may be explained as an 
effect of potential bamere at large nuclear distances 
m the mtersocting potential curve (Herzberg, case b) 
But if the croBsmg over” oooura above the predis- 
sooiation limit (Herzberg case c), the transitions 
between the predissooiated and intersecting potential 
ourvee take a greater role m the predissooiation 
phonomena than m the first case mentioned Ac- 
cording to the Frank Condon prmoiple, the two 
oases of predissooiation then may be explamed os an 
offeot of overlappmg wave fimotions In v •« 0 of 
the predissooia^ state, the wave function has one 
Tpaxuniim between the tummg pomts In the higher 
vibrational levels the maxima at the tumum pomts 
are larger than those between the pomts Ftuthar, 
the differenoe fmsx - fmin between the tummg point# 
IS larger at the some energy m a higher vibrational 
level with a lower J value, than m a lower vibrational 
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level with higher J value If now the interaeotion 
takes place at the outer or inner part of the pre 
dissociated curve, thoi, as a result of both oiroum 
stances just mentioned, the I7(r) + r(r, J) curves 
belonging to low J values probably will be more 
infiuenccd thtui those which belong to higher 
J values (first case) On the other hand, if the 
interseotmg pomt lies near r, and the mterseoting 
curve 18 then mainly symmotncal between the inner 
and outer part of the predisxociated curve, all the 
rotational levels m v >=■ 0 may be more influonoed by 
the mtersectmg curves than those of v — 1 (second 
case, BaH, of Orundstrfim, dies Fig 31) 

Thus the position of the mtersectmg pomt in 
relation to tho equilibrium distance r, of the pre 
dissociated state seems to be significant fur the pro 
dissociation phenomena 

A fuller account will appear m the ZeUachnft 
Jw Phytok 

Bibokr Gkundstb6m 

Depaitmont of Physios 
University of btockholin 
Jul> 30 

More K » and Cornell 8 D 1 hyi Rn 68 80e (1948) 

• HerabcMi (1 Ann Phyi 16 6"7 (1934) BQUenbender 0 anl 

Beraberii 0 Ann Hv Zi 677 (1934) 

* OrundatiCm B Z 1 hyt 86 69j (1936) Dluertatlon Rtorkholm 

1936 Funk U \V and Grun (elrdm D 7 Pky 100 293 
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Atomic Lines in the Auroral Spectrum 
In a letter m Naxuse of Juno 25 R Bernard 
has published results of auroral spectrograms obtameil 
at the Tromsb Observatory In that connexion, I 
sliould like to direct attention to the fact that all 
the experimental results ho dernes from his spectro 
grams are well known and have boon described by 
me and my collaborators 
The presence m the auroral spootruin of bands 
of tho c system, discovered emd interpreted by me 
as due to tho forbidden transition A(‘S) — X('£) 
of was fotmd m 1933’ About fifteen vibrational 
bands of the c system (now commonly called Vegard 
Kaplan bands) moluding those mentioned by Bernard 
were observed by me m the auroral spectrum’ 

It IS also well known that spectra of difiuse aurorae 
and auroras at great altitudes' m many ways differ 
from those of the distmot forms at low altitudes 
They differ, for example, in the appearance of a large 
number of weak lines, many of which are not to be 
found on spectrograms from distinct forms at low 
altitudes (of ref 1, PI 1 Fig 2) 

The Imo 3470 was obtam^ by mo with a large 
quarts spectrograph and measui^ so long ago as 
1922* ’, Mid on a largo number of spectrograms during 
tho following years 

From our speotrograms of fairly large dispersion 
we get the mean wave len^ 3469 4 hi accordance 
with the observations of Bernard, we find that the 
mtensity of the line 3470 relative to bands of tho 
2P a may differ considerably for different spectro 
warns (of ref 5, Table XI and ref 1, Table X) 
We have regarded the Ime as the head of a band 
2PG (8-4) (8469), while Bemwi has referred it 
to the line 3470 recently observed by Kaplan* m a 
nitrogen discharge tube, thought to be due to the 
forbimen transition from the metastable (*F) state 
to the normal ( *3)‘atate of the neutral nitrogen atom 
Our mterpretation is supported by the close agree 
ment in wave lens^ and by the fact that a number 
(Hither bands of the series 3P O (3-n} appears oi 


the auroral spectrum Tho great variation in mtensity 
relative to other bands of tho 2P 0 , however, would 
be accounted for if we suppose that an atomic line 
(3470) with varymg mtensity also appears Also on 
my spectrograms (of plates, refs 1 and 2) the line 
appears sharp, but for small photographic densities 
the head of a band may also appear quite distinct 
Although the present observational data do not 
settle the question as to the appearance of the Ni Ime, 
the interpretation suggesteii by Bernard is of par 
tic iilar inti rest in relation to certain results obtained 
by me and my collaborators 
Already from the spectrograms obtamed m 1922-24 
We measured a numbei of weak lines which were 
referred to atoms of oxygen and nitrogen in the 
neutral or ionized state Until recently, these Imes 
had only been measuied from spectrograms with 
small dispersion, so the identification was uncertam 
During the lost two years, with E TOnsborg I 
obtamed two of these linos (4416 1 and 4368 2) with 
a spectrograph of large dispersion and was able to 
identify them ns O luits Their intensity follows 
the sunspot frequency, which shows that the con 
centration of oxygen atoms ffuctuates m a similar 
way to the solar activity 

Since these results were obtained, I have made a 
careful study in order to see whicli atomic lines might 
possibly appear m the auroral spoctnim 
Up to the present I have found that about twenty 
auroral lines may be rofirred to atoms of oxygen 
and nitrogen in the neutral ( r lom/ed state Withm 
the limit of err< r ten of those linos coincide with 
nebular lines 

In addition to the well known green and red Oi 
lines, wo find that the followmg forbidden Imos from 
the atomic ground states may probably be present m 
the auroral luminescence The On doublet (*Z)§ — ‘S.*) 
(X 3728 6), the Oni Imts (‘-S>,-*D,) (4362) and 
(’D.-'P,) (6003), the Nn Imos (>S,-’Z),) (6761), 
(’Z),-*P,) (6626) and (’D.-'P,) (6543) and finally, 
the Ni line (‘Pii— *<SS) (3469 4) as suggested by 
Bernard 

These results indicate that nitrogen and oxygen atoms 
in different statee of ionization are present in the auroral 
region and that the physical conditions in this region are 
such that lines corresponding to forbidden transitions 
from the metastable ground states of Oi On Oiii and 
Ni and Nil appear in the auroral spectrum 

In addition, some auroral Imes are observed which 
correspond to transitions from higher levels of Oi, 
Oil Nr and Nir 

L Vegard 

Phj sical Institute, 

Oslo 
Aug 26 

I Vogsri L (}«d PM U No 4 (1933) 

■ Vegard L Z Phyi 106 108 131 (1937) 

> Vegard L PhU Mss 46 680 (1923) 

• Vegard L PkU Vag 46 193 (1923) 

•Vegard L Oeof PM 9 No 11 (1982) 

•Kaplan J NATrnr 141 1139 (1988) 


Bede’s Law and the Systems of the Planets and 
Satellites 

In my letter m Nature of February 6 (141, 246), 
I pomted out that a slight alteration in the usual 
fonn m which Bode’s Law is stated lends to some 
mtereetmg results m Saturn’s satellite system As 
the amended method of stating the law assists m 
oertam conjectures regarding the satellites of Jupiter 
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alao, it may be deairable to repeat a few pointe in 
ray previous letter If wo take the distanoe of 
Meroury from each planet m turn (not the dietanoo 
of the sun, as is usually done), it will be found that 
these distanoee are approximately in geometrical 
progression The figures arc as follows 

Uesa dbtsnoe betwson Aitrouomloil (. umputsd dlsUnca Siiumiiui 
the orblU of unlu 

Mercury »nd Veniu 0 S3 

Kerth 0 St 

Mlui 1 13 

Aiteruldi — 

JnplUr 4 S 

Sstum 0 31 

Uiantu IH 86 

Neptune .0 74 

Pluto 19 17 


As IS well known, lioJe s Law breaks down m the 
case of Neptune and Pluto and the figures are not 
even approxinaate for these planets If the satellites 
of Saturn are dealt With m the same manner, takmg 
the distanoe between Munas and Enoeladus us the 
unit, the Mtual and computed distances are as 
shown m the table below the geometrical ratio 2 
being assumed 


Moan dlatanea between 
the orblU of 


Ajtronomloal Oomputed dlatanoe uaumlng 
unite the geometrical ratio 2 


Tetliya 

DIone 

Khea 

Titan 

Hyperion 


MMngaateUlte 

Phofbe 


1 00 

2 13 

3 74 


20 29 
25 37 
60 0- 

250 OU 


16 

64 

128 

256 


I here appears to bo a largo discrepancy m the 
oases of Titan and Hypenon, but it was pointed out 
in my previous letter that, as these satellites have 
fairly large eocentrioitiee, there may be certain 
difficulties m measuring their distances from their 
primanes with great aoeuracy It was also suggested 
that there is a missing satellite between lapetus 
and^Phoibe 

The Jovian system presents oortam mterosting 
features which can be dealt with on the same basis- 
taking the distance from the nearest satellite, V, to 
satellite I, as the umt The results are as shown 
below, the ninth satellite being omitted for reasons 
which will appear later 


Mcnn dliUnoc between Aftronomlcnl Computed UeUnce owumlng 
the orbtte of unite the geometrical ratio 2 

V aod I 1 00 I 


There is a very deflmte gap between IV and VI 
and some months aro, while discussing the matter 
With my astronomical friends, I predict^ that there 
was a missuig satellite m this region It is possible 
that this premotion will be fulfilled if one of the two 
new satellites of Jupiter, recently discovered by Dr 
S B. Nicholson, is found to be betwemi satellites IV and 
VI If Its motion IS direct, as it almost oertainly would 
be in this region, I am of opinion that this oonmletes 
the number of ffireot moiring satelhtes of the Jovian 
•ystem 


The retrograde satellites have most probably had 
an origm different from that of the direct satellites 
If we consider the system of Uranus, it will be seen 
that the geometrioal progression law is inappliosble, 
but there is a close approximation to the arithmetical 
progression rule Thus, if the distanoe between 
Ariel, the inner satellite, and Umbriel, the next in 
order of distance, be taken as the luiit, the distances 
of Titemia and Oberoii from Ar el are approximately 
3 and 6 units Presumably if another satellite of 
Uranus is ever disoovorod it will be 7 units from 
Ariel, or about 400,000 miles from its prunary 
While this rule is purely empirical and only von 
approximate, it may, nevertheless be used as a 
criterion with regard to the retrogra lo satellites of 
Jupiter The distanoe between Vlll and IX, the 
two retrograde satellites as known uj> to the present, 
IS about 400,000 miles, and on the analogy of Uranus, 
the next retrograde satellite should be 800,000 miles 
from IX Hence, either satellites X or XI, newl\ 
discovered, should be at a mean distance from Jupiter 
of nearly 16 million miles How far the above figures 
will coifform to those which will be computed when 
further observations have been made of the two new 
satellites remains to be seen If it is found that they 
both lie outside IX, there is still a missing satellite 
between IV and VI 

J Mil I KB 

61 A Holbom Viaduct 
Jxmdon, E C 1 
Sept 26 

Composiuon of the Earth at a Depth of 500-700 km 

Price and LahirP announce mterosting results of 
their study of the electrical conductivity, x, of the 
larth from terrestrial magnetic variations They 
oonfirm the finding of Chapman and Price that there 
is a considerable mcroase m x with moreasmg depth 
beyond 160 km below the earth s surface, Mid 
further, express the view that the really important 
inoroose m x occurs at a depth of about 700 km , 
and they aocordmgly suggest a change m the com 
position of the earth m the vuinity of this depth 
This result is specially interesting m view of recent 
progress in other bronchos of geophysics, and the 
purpose of this noto is to direct attention to the 
extent of agreouient mdicatod 

Seismologioal evidence has of course for some tune 
mode it clear that tho major discontinuity within the 
earth oceurs at the boundary of the douse central core, 
2,900 km below the surface But more recently the 
work of Byerly', Jeffreys and Bullen* and Lehinann* 
on seismic waves has indicated a further change m 
elastic properties at a much smaller depth On the 
assumption of a sudden change, Jeffreys' placed the 
corresponding depth at 474 ± 20 km If ibe change 
IS gradual, it may well be incomplete until a depth 
apjiroaohmg 700 km is reached The oorrespondmg 
mam alteration m eleotnoal conductivity might, on 
account of the existence of impunties m thu case, 
not ooonr until the change was nearly complete This 
would agree very well with tho result of Pnoe 
and Lahin , in any event it is significant that 
terrestrial magnetism and seismology both mdioate 
changes at several hundred kilometres below tho 
earth’s surface 

Another mterestmg pomt is that the value 700 km 
gives the limit of the focal depth of any recorded 
euthquake As TOmted out by Outenberg and 
Hiobter*, ‘this result is all the more sinking m view 
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of the fhot that some of the deepest shooks are among 
the largest recorded” 

FurtW evidence arises from a study of the density 
variation withm the earth 1 have shown* that imlees 
there is a change of material at a depth of the order 
of several hundred kilometres, the deduced moment 
of mertia of the central core would mvolve a most 
improbable distribution of matter Jeffreys* put 
forward the suggestion that the 
oorresponding density jump 
found by me might be associated 
with a high pressure modification 
of olivmo Bernal*, arguing by 
analogy from known properties 
of magnesium germanate, pomted 
out that such a modifioation 
nught take the form of a com 
plate change m the crystal type 
of olivmo to a cubio form The 
results of Price and Lahin mdi 
cate a cliango in the value of x 
from about 10 " to at least 10 “ 
electromagnetic uiuts It does 
not seem unreasonable to suppose 
that this figure may fit the postu 
lated cubic form of olivine at 
the temperature and pressure 
reached 

It appears thus that a number 
of distmet Imes of evidence are 
m good accord m suggestmg a 
change in properties at a depth 
of Older 600-700 km below the earth s surface 
K F Bullpn 

Department of Mathematics 
University t ollege 
Auckland N Z 
July 22 

Price and Uhlrl }r<x Kov Sot A let SOtdSSS) 

• Byerly Butt Sntmol Sot Amer 16 209 (1920) 

• Jeflrey* and Bullrn NAltrur Itl 97 (las'!) Bur CaU '<4im 

Trot SeUtU 11 (1936) 

• I^eliinaiui Oood Intt topenhaftn S (19Si) 

• Jeflreya Mon Hot Bov ABro Sot Grophyt Supil 4 67(1937) 

• Outenbem an I R1 I ter Bull < eol Sot Amor 46 iSS (1987) 

’ BuUen Mon Bot Roy AUro Sot Geophyt Suppl 6 395 (1930) 
Trmo Boy <loc N Z 67 121 (1937) 

• Bernal Obtorvatory 69 268 (1936) 

Transparent Models to Illustrate Geological Structures 
Labge transparent models to show the structures 
of particular areas have been used for some years 
So far as I am aware they are less common in Bntam 
than on the Continent , for example, at LiUe, large 
models of this type have been made to show the 
structure of hrench coalfields These models have 
been built up by drawmg numerous accurate sections 
to scale each on a separate glass sheet and arranging 
these vertically at proper mtervals 

Such models are invaluable to indicate under 
ground structures to thisti not familiar with geo 
logical maps and sections and they are also helpful 
as a check on suggested interpretations of comphcatetl 
areas Recently similar but smaller models of much 
simpler construction have been made As they appear 
to be useful m the teaching of elementary geology 
and are quite inexpensive a description may be useful 
to others Similar models may also bo employed for 
demonstrating other structural relations 
The model illustrated consuls of a glass box, 
6 m X 7 in x 3} m , formed by four gl^ sheets 
fastened with Secootine and fitted mto slots m a 
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wooden base Over the top is a sheet of ‘Cellophane' 
fastened along the edges by Durofix* This upper 
sheet on which the geologpoal map may be drawn, 
18 cut by thirteen narrow slits, each vertically above 
a V shaped groove m the wooden base Thirteen 
shoetn of celluloid with sucoessive sections across the 
structure represented are thus kept vertically m their 
positions and can readily be taken out to demonstrate 


the section along any line Viewed from the side a 
mmlel of this size is sufficiently transparent for the 
whole structure to be seen m three dimensions , about 
a dozen sheets of celluloid seems to be the maxmiiim 
number which can suitably be employed but this 
depends on the amount of detail to be shown 
A E Tbtteman 

Geology Department 
University of Glasgow 
Sept 8 

Antiquity of the Modern Type of Man 
Me Mabston a discovery of parts of a human 
skull deep m the gravel of the 100 ft terrace of the 
Ijower Thames at Swansoombe is of great unportance 
and significance Thanks to the careful and scientific 
manner in which this discovery was treated by him 
there can remain no doubt that these human bones 
were mdeed tn ntu m the gravel and formed an 
uitegral part of it 

The Swanscombe skull according to the expert 
anatomists who have studied it, wo^d appear to be 
of the modem type, while on arolueologioal and 
geological grounds, the specimen is to be referred to 
the Acheulean period Thus, it now soems established 
that as certain students of ancient humanity have 
held for many years the primitive Neanderthal 
Moustenan man was preceded m time by people 
closely akin m their bodily form to ourselves The 
discovery of the Swansoombe skull therefore onoe 
more opens up, and in a decisive manner, the question 
of the emtiquity of the modem typo of man Mr 
Marston s diMoveiy is, however, not the only example 
of human bones of this general type olaim^ to have 
been found m Acheulean and earlier deposits But 
it has been the oustom to regard it as neoessaiy that 
any human bones claimed as of great antiquity must, 
in order to be accepted, and m addition to the 
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geologioitl data supporting this olaim, exhibit definite 
prumtive and snnian oharaotenstios 
The reaso n for this would appear to be the belief 
that man is evolved from an aatiuMpoid stook and, m 
oonsequenoe, any rMlly ancient human Ixinee would 
show evuWce of this ancestry Vanous fossil 
remains of man do, of course, exhibit such ohar- 
aotenstics, but there are others which do not, and 
the question arises as to whether Homo aapient has 
evolved to his present state via the anthropoids 
Upon this important matter I am not entitled to 
ei^rees an opmion, but from my arotueological 
researches, I am compelled to believe that mtelligent 
beings— shall we call them — ^were m existence oertamly 
a long way back m Pliocene tune, and probably in 
that of the Upper Miocene 
As things stand at present, however, I am con 
fronted by the anatomists who tell me that no known 
anthropoid ape was silfficiently evolved at such 
epochs to make it possible for any fimt flakmg being 
to have been m existence, and the tmpatae is com* 
plete I have therefore read with great interest 
a remarkable article by Prof H H Woollard, 
F B S , m the current number of Sotence Progress 
In this article. Prof Woollard suggests that man 
arose from the primitive primate stem m very re 
mote times, and long prior to the branchmg off of the 
anthropoids He states “If man has avoided many 
of the anthropoid specialisations it is logical to expect 
that he might retain many of the early primitive 
characters which the great apes have modified or 
lost” He then, having enumerated the various 
anatomical features which modem man possesses 
and shown that these arc denved from the pre 
anthropoid prunate stem, contmues ‘fhose who 
have these characters could not be derived from 
those who have lost them A recrudescence of them 
by a subsequent mutation seems incredible 
Now it seems to me that these are very formidable 
arguments, not lightly to be put aside, and I should 
much like to know what other anatomists have got 
to say about them If they are correct, then the great 
antiquity of the modem type of man and of intelligent 
beings capable of implement making becomes in- 
creasingly probable 

Hedges, J Mora 

One House Lane, 

Ipswich 

8^t 18 

Prof. Buckland and Oxford 
Thk verses which follow are printed by permission 
of Sir Edmund Phipps, K C B , who found them 
among the papers of his great grandfather William 
Foekett of Bath (1703-1843), who was accustomed 
to fneserve current songs, verses and anecdotes, 
oornmuruoated to him m vanous handwritings 
William Buckland (1784-1866) was one of the 
founders of soientifio geology He began to leoture 
at Oxford in 1818, and a speoial readership m geology 
was founded for him m 1819 He was elected fellow 
of the Royal Society in 1818, president of the Qeo 
logical Sooiety of London m 1824 and 1840, president 
of the British Association at Oxford m 1832, and 
Dean of Westminster m 1846 His best known work, 
"Reliquiae Dduvianae”, was published m 1823 > his 
Bridg^ter Treatise on ‘‘Geology and Mineralogy’ 
® 1®®* John L, Mtbxs 

18 Canterbury Road, 

Oxford 


An Ixtsndsd Epitaph on P[BOPE8gOB] Buckland 

AT OXTOBD 

Mourn, Ammomtes, mourn, o’er his funeral um, 
Whose neck ye must grace no more 
Qniss, Granite, and Slate, he settled your date 
And hiB, ye must now deplore 

Weep, caverns, weep, with filtering drip. 

Your recesses he’ll cease to explore. 

For mineral veins and organic remams 
No stratum agam will he bore 

Oh, his wit shone like chrystal ! his knowledge pro 
From Granite and Gmvel descended, [found 
No trap could deceive him, no slip confound 
Nor specimen true or pretended — 

Ho knew the birth place of each pebble so round 
And how far its tour had extended — 

Tliough eloquence roll’d, like the deluge retunng 
In which many carcases floated. 

To a subject obscure he gave charms so inspiring 
Young and old on geology doted 
He stood like an out her his hearers admiring 
In pencil each anecdote noted 

Where shall we our great Professor inter 
That m peace may rest his bones ? 

If we hew him a rocky sepulchre 
He’ll nfl4 to break the stones 
And examine each stratum that lies around, 

For he s quite m his element under ground — 

If with mattook and spade his body we lay 
In the common alluvial soil 
He 11 start and snatch those tools away 
Of his own geological toil 
In a stratum so young the Professor disclauns 
That imbedded sM he his organic remains 

Then exjMsed to the drip of some case hardening 
His carcase let Stalactite cover, [spring 

And to Oxford the petrified Sago let us brmg 
When he is mcrusted all over 
There with mammoths and crocodiles high on a shelf 
Let him stand as a monument raised to himself 


Annual Cycle of Responsivity of Castrated Albmo 
Mice to (Estrone Injection 
Laqvkttb, at the sixteenth International Congress 
of Physiologists held at Zurich in August last 
report^ that the response given by capons to a given 
dose of androgen varies aocorduig to the time of year 
being lowest in wuiter and highest m summer An 
analogous rhythm in the rosponsivity of castrated 
albmo mice to monthly injections of 1 i u of cestrono 
has been found to exist the response bemg mort 
than three tunes as great in May as m November 
The upper ftiU Ime curve m the accompanying figure 
represents the response given according to the State 
Hygiene Institute’s method of evaluatmg vagmal 
smear tests m a group of 00 mice In this method 
(not yet published), points are awarded to each 
smear (comified epithelial cells only 6, sporadic 
nucleate cells 4, comified and nucleated cells m 
approximately equal number 3, sporadic oormflod 
celu 2, nucleated cells only 1, and absence of opithehal 
oella 0 pomts) , maxunum response m a group of 
20 mice w thus 100 pomU The lower curve represents 
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the peroeatage of uuoe developiog full cestrus after 
eaoh injection A neoond gproup of mice was castrated 
in May 1937 and injections were oommenoed in 
June It will be seen (broken line curves) that the 
responsiveness attains that of the former group 
(castrated m January 1937) m August, and that the 
curves thereafter closely follow the earlier ones 


somewhat higher than that of aspartio acid Legume 
bacteria do not decarbozylate aav other ammo acids 
except aspartio and glutamic acids Thus it may be 
assumed that the same ensyme is acting m the 
decarboxylation of both these ammo acids Smoe, 
however, Okunuki* has recently succeeded m de 
oarboxylatmg glutamic acid with plant material, for 
example, dried beet poi^er, while aspiutio 
acid does not react at all, it is likely that 



the legume bacteria contam two different 
ammo acid decarboxylases, one deoar 
boxylating glutamic acid (glutamic deoar 
boxylase) and the other aspartio acid 
(aspartio decarboxylase) 

As shown earlier by us' •, the coil 
bacteria split off the carboxyl group from 
lysine formmg oadavenno almost quanti 
tatively We suggest the name lysine 
decarboxylase for this enzyme 

AbTIUBI I ViBTANEN 
P Rintala 
T LAtNE 


Month 

Certam important conclusions may bo drawn Irom 
our results First, it may bo said that the results 
of work on the osstrogen content of biological material 
and based on vagmal smear methods not involving 
comparison with standard preparations, are highl\ 
inaccurate Secondly, the existence of an extraneoiiB 
factor modifying responsivity to oestrogena is in 
dicated Thirdly, should a similar rhyt^ exist m 
the human, the desirability arises of varying the 
dosage of osstrogens in replacement therapy, esioording 
to the season Finally, m anunals exhibiting seasonal 
sexual activity, variations m this activity may be 
due not nooessanly to moreased hormone production, 
but also to morease m responsivity 

Jakina Duszynska 
Dept of Hormone and Vitamm Assay 
State Hygiene Institute, 

Warsaw 


Decarboxylation of Aspartic and Glutamic Acids 
Aooobdino to our earlier reports', the legume 
bacteria split off quantitatively one of the carboxyl 
groups from I aspartio acid forming ^ alanme, 

HO,C CH, CH{NH,) LO,H-HO,C CH, CH^,+ 
CO, 

The reaction was at first accomplished only with 
living bacteria We have now succeed in obMrving 
It aim tn tht pre$ene« of toUtene with the same bacteria 
The bacterial suspension, which had been kept 24 
hours under toluene, split off carbon dioxide formmg 
P alanine in an aspartio acid solution (pH 7) m the 
presence of toluene 

In addition to aspartio acid, the legume bactena 
split off the carboxyl group also from the I glutamic 
acid forming y amino butyric acid, 

HO,C CH, CH, CH(NH,) CO,H - 

HO,C CH, CH, CHjNH, + CO, 

This compound has been isolated as the gold salt 
The reaction is quantitative like that with aspartio 
aoid Tbe pH optimum is likewise the same (pH 7) 
The rate of the decomposition of glutamic acid is 


Biochemical Institute, 

Helsinki 
Aug 31 

\ IrtAUDii au 1 I aino Suomen KfmutMUi B 10 2 (tOi37) Biuifmt 
loffta 8 2SS 

• Okunuki Bot Mag (Tohvo) II 270 (1017) 

• 1 Irtansn and I alna •^wnam KmiHilthii B 9 17 (lOSS) 


Segmental Interchange Lmes m Puum sativum 
Ik a former communication*, a list was given of 
seven lmes of Pimm gattvum with different arrange 
ments of their chromosome segments Four new 
types (structural types 8-11) have since been tested 
The diromosome relationships now recognized are 
summarized m the following table 


2 Hammarlund • K ilii 
1 The Thibet Interchaused Un 
4 Extra Rapid 

6 An Interohangi d type rrom MIm 

de WIntoni material 
8 An Interohanged type from Prof 
Wlnse 

7 The doubly Interchanged type 

from Structural type 2 x Sir 

8 originating at 

0 B Gt £ , a new type originating 
at Merton In Early Giant 
Rogue itook 

10 The 0 line from Dr E Nllwon 

11 The P line from Dr E Nllaeon 


These mterchanges Jiave all been found m un 
treated material Each of the seven ohromosomes 
has been found to be mvolved in one or more mter 
changes 

The crosses structural type 1 x structural typo 2, 
structural type 1 X structural type 9 and struotural 
type 2 X struotural type 0 all have a ring of four 
chromosomes at meioais It is therefore clear that, 
although the ohromosomes oonoemed m the two 
interchange types 2 and 9 are the same, a different 
oombmation ot segments is mvolved Moreover, 
smoe neither of these lmes has a dioentno (double 
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attachment) c-hromosome, the break must have taken 
place on difTerent sides of the centromere, m one 
and one only, of the chromoaomes contemod in the 
two interchanges 

F SAN80ME 

University, 

Manchester 
Sept 7 

'Sansome B Natcri 1M IIJ (1937) 


Dosage and Response in Viutmn E Treatment 

For the last two years m this laboratory we have 
been working to establish the relationship between 
dosage and response to vitamin K treatment Some 
discussion of the experunontal conditions that we 
consider necessary for this work has already been 
published* • We have now completed a detailed 
accoimt, which we hope to publish elsewhere, of the 
construction of a response curve , this is of the sig 
mold type, owing to the qiiantal nature of the response 
in question 

With the kmd collaboration of Dr J O Irwm, it 
has been possible to calculate the equation to the 
regression line that relates the probits of the responses 
to the logarithm of the doses Between 200 and 260 
animals were used in the construction of this curve, 
and the error of the mean fertility doee calculated 
from this curve was found to be, for P — 0 99, 


71 141 per cent and for P 0 96, 77-129 per cent 
Naturally, in individual tests where 10, or at most 20, 
animals are used, the error will be very much higher 
In one instance examined, where 10 animals formed 
the test group the limits of error were for P 0 99, 
48-209 per cent 

In spite of the large inherent error, which appears 
to bo unavoidable m this type of test, it is thought 
that the relationship established between dosage and 
response may be of use to others besides oursolvis 
It makes possible raloulation of the mean fertility 
•lose of a source of vitamin E when the percentage 
fertility from a known dose has been established , the 
nearer the found fertility is to 60 per cent fertility 
the greater will be the accuracy of the value assign^ 
to tho mean fertility dose 

We hnd that, if Du and Dy are the mean fertility 
and the test doses respectively and if yr is the 
probit of the percentage ft rtility found, then 
log D\f log Dt 0 361/7 + 1 74 

4. L BACRAKAfH 

Biochemical Departmenf 
(ilaxo Laboratories Ltd 
Opoonford, 

Middlesex 
bept 23 

Daclmr id , A L AUchome k nn I rijnn H F Biochem J 
SI 2287 (1937) 

•B*ili»r»ch A I And Allchomn k B of hem J U 1293(1938) 


Points from Foregoing Letters 


luBTKER obsorvationH on the flow of liquid 
helium II are reported by Dr J F Alien and A D 
Misener showing that the velocity increases very 
rapidly between 2 177° and 1 16° K, and becomes 
independent of pressure as the area of the 
capillary is reduced In no case was a purely linear 
flow obMrved, and tho correction due to surface flow 
was found to be small 

Dr U H Menzol states that the usual assumption 
that an appreciable intensity of the forbidden spectrum 
lines only occurs at high electron density is not valid 
From mathomatioal considerationB ho deduces that 
the opposite is the case, and considers that the pre 
dominance of the forbidden lines m nebular spectra 
IS attributable not to the effect of collisions m de 
excitmg an atom before it has a chance to radiate, 
but to the weakness of the jiermitted lines 

The absorption spectra at liquid air tempers 
tures, of a thin layer of solid hydrochloric acid in the 
infra red region near 3 7n and of the heavy variety, 
DCl, near Sp, have beta determined by E Lro, 
Dr O B B M Sutherland and C K Wn The 
authors And that the Roman spectrum of hydrochloric 
acid at the same temperature consists of two lines 
at 2,709 and 2,769 cm * 

The differenoe in the bsmd spectrum of banum 
hydnds, as compared with strpntium hydnde and 
other (^tomio molecules, is ducussed by Dr B 
QrundstrOm, who points out that two different types 
of predissooiation are involved 

Following upon R Bernard s refemiw the auroral 
line 8470 to a forbidden transition of the neutral 
nitrogen atom. Prof L Vegard, after a ftirther study 
of the auroral spectra, considers that a number of 


other linos may be duo to nitiogeii and oxvgen atoms 
in different stotes of loniration in the auroral region 

By applymg to Tupiter 8 satollitos tho slightly 
moi^eil Bode s law which was found to fit roughly 
in the case of those of Saturn J Miller infers that 
there is a missing satellite (after satellite No 4) and 
suggests that one of the two bodies recently discovered 
by Dr S B Nicholson may jiossibly fill that gap 

Dr K E Bullen directs attention to the lines 
of evidence from different branches of geophysics, 
which all suggest that a change m the properties of 
the earth occurs at a depth of order 500-700 km 
below the surface 

In view of the discov ery of the Swanscoinbe skull, 
of Aoheolean period but having oharactenstios of 
modem man, J Reid Moir inquires whether it is not 
justifiable to assume, as Prof Woollard does that 
man was derived from an earlier stock, prior to the 
branching off of the anthropoids 

A seasonal rhythm m thi response of castrated 
albino mice to injections of nestrone similar to that 
reported m tho case of the action of androgen upon 
capons, IS described by Dr J Duszyilska The 
response is greater in spring than m autumn, being 
more than three times as great in May as m Novem 
ber This variation affects the conclusions arrived 
at from biological assays by the vaginal smear 
methexis unless carried out in companson with 
standard preparations 

A L Baoharaoh has studied tho relationship of 
response to, dosage of vitamm E An equation is 
given showing the relation between the response to an 
experimental doae and the dose that will give 60 per 
cent fertility m a group of animals 
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R ese arc 

Iron Age Poland 

For four years, excavation has been proceeding on 
a SIX aero iron age village site at Biskupm m the 
northern part of Great Poland under the Po/nan 
University Archsaologioal Expedition This is a pre 
histone stronghold ■which was built on a peninsula 
jutting into the lake of Biskupm on the surface of a 
former peat bog, in the Early Iron Ago between 
700 B o and 400 b o An account of the results is 
given by Prof T Kostrowaki in AntxquUy of Septem 
ber Durmg the Bronze and Early Iron Ages a great 
part of Poland, as well as eastern Germany, was 
inhabited by an agricultural people kno-wn as the 
Umfleld people of Lusatian type, who are eon 
sidered by nearly all Polish prehistoiians to be 
ancient Slavonic Under pressure from a people 
probably of Baltic stock, they took refuge m forts 
of wood and earth in inaccessible spots, a number of 
which ha-ve been identified Nothing but the necessity 
of defence could have induced the inhabitamts of 
Biskupm to occupy so unhealthy and unsuitable a 
site for buildmg The peninsula, surrounded on throe 
sides by the lake and out off on the land side by 
marshy ground, was m addition strongly fortified by 
a wooden rampart filled with beaten earth carried 
round the whole site This rampart was built three 
tunes each tmie nearer the centre of the peninsula 
The rebuilding was evidently duo to a rising in the 
water level The area was occupied by a populous 
settlement, composed of 80-100 huts, built on layers 
of birch fasemes resting on the surface of the peat 
bog Tlie ground plan was laid out in a masterly 
fashion, which would do credit to a modem town 
planner So far, eight jierfeotly parallel roads or 
lanes have been laid bare, in which rows of wooden 
huts stand side by side oven touchmg I he lanes 
are corduioy of oak logs The huts, about ten yards 
square, oontam two rooms 1 he floors are of beams 
covered with clay, and stone hearths were also 
covered with clay The antiquities recovered afford 
evidence of the continuity of Lusatian and later 
Slav culture 

Artificial Incubation of Game Birds 

The demand for game birds m the United States 
has led to the development by private emd oommeroial 
breeders of methods of produomg game by incubator 
brooder methods Artificial moiifoation has given nse 
to many difficulties, and m an effort to solve these, 
Cornell Umversity Agricultural Experiment Station 
has oonduoted, under the direction of Alexis L 
Bomandff, a series of oxpenments over a period of 
five years The results of the first two years work 
dealmg with temperature and humidity requirements 
of pheasant and quail eggs were published some tune 
ago, and now the resets of the final three years 
appears from the Station as Bull 687 (March 1938) 
It oonoema the effect of air movement and the role 
of the interrelation of temperature, air movement 
and hunudity, m the moubation of pheasant and 
quail eggs Although each speoies has own needs 
there is a defimts idationsbip between these three 
factors, so that a proper adjustment of temperature 
and humidity must Im made according to the rate 


h Items 

of air movement Such adjustment permits the more 
extensive use of agitated air type incubators for 
greater efficienoy in hatching Pheasants eggs 
moubatod for the first 20 days in such an incubator 
may thereafter be hatched most successfully in a 
still air incubator under proper conditions But quail s 
eggs may be meubated and hatched most successfully 
m an agitated air incubator provided that with 
increase m air movement there is a corresponding 
increase in both temperature and relative humidity 

An Indian Mosquito destroying Fish 

Jbere has been some doubt about the value of 
Panchax panchax as a mosquito destroyer, amce F 
Sen found from an examination of the food under 
natural conditions that the fish showed no seleotive 
food habit It appeared to swallow any small moving 
object, animal or vegetable, which came withm its 
range of vision , and the result was that only about 
10 per cent of the fish examined oontamed mosquito 
larvte Dr S L flora and K K Nair pioint out 
however, that the waters m which the fish lives are 
as a rule free from mosquito larvoi, and therefore 
offer no assistance m deoidmg its mosquito control 
value They have therefore tested this value by 
two sets of experiments by mtroducing the fish 
into pits m which mosquito Isrv® were living and 
observing their food from day to day, and by pro 
viding the fish with a mixed food supply in labora 
tory tanks and studying the food consumed, at 
mtorvals of 30 rouiutea {Proc Nat Inst Sex India, 
4 , 245 1938) In i30 first case, the observations 

showed that PancAqis^^referred mosquito larvn, 
and only when th^ Were absent or scarce did it 
turn to other insects, inbatly ants Normally v^ta 
tion does not form any part of the regular diet In 
the second experiment, the fish also seemed to select 
the mosquito larv® from amongst a misoellaneoi s 
diet But those experiments show the same fallacy 
as Sen’s did , until we know the relative proportions 
of different sorts of food in the pools and tanks 
before the experiment has begun, we cannot decide 
from food eaton whether there has been selectivity 
or simply non selective swallowmg of the food 
present 

Boron Treatment of Citnu 
Deeioibnoy of boron has been sho'wn to be the 
cause of a widespread disease of Oxtrus trees m 
Southern Rhodesia The disease, known as hard 
fruit , IB associated with spottmg of the leaves, 
thick fruit rind, low juioe content, absence of seeds, 
gumming and disooloration A A Morris (J Pom 
and Hort Sox , 16, 167 , 1938), analysing 21 random 
leaf samples, has shown that varying boron status 
IS correlated with varymg seventy of ‘hard fruit’ 
inoidenoe Apphoations of powdered borax to the 
soil at rates of 100-600 gm per tree resulted m 
rapid increases m the boron content of the leaves, 
and boron ocoumulated m the leav^ with increasing 
age Leaves and frUit from ‘hard fruit’ trees were 
found to be low m boron With the possible exception 
of nitrogen, it was shown that the mtake of the 
more common nutrrait elements by the ytmng citrus 
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fruit does not appear to bo influenced by boron 
treatment On the other hand, sugars and pectins 
were lower m boron deficient fruits than m fruits 
from trees under relatively low boron treatment 
High boron treatment, however, seems to retard 
rather than assist the translocation of sugars to the 
fruit A comparison of treated and control trees 
shows that severe losses of fruit are occasioned by 
deficiency of boron, not only during the growing 
season but also afterwards m the pack house In a 
particular area the number of fniita from treated 
trees was 10 411, wheree» the controls yielded only 
4 627 The disease, which occurs in areeis whore the 
soil 18 very shallow and subject to marked erosion, 
IS now bomg controlled on a commercial scale by the 
application of borax 

Gas PossibihUes m New York Sute 

iHK discovery m 1930 of the Wayne Dundee gas 
field in Steuben, Yates and Schuyler Counties Now 
\ ork, and the more recent di8co\ ory of largo quanti 
tics of gas in the Oriakany sandstone at Greenwood 
Steuben County, liave awakened widespread mterest 
in the search for other similarly favourable struct! res 
111 the neighbourhood In 1934 and 1936, an alloca 
tion of funds was made by the United States Public 
Works Admmistration to enable a survey to be 
made, and suice that date the United States Geo 
logical Survey has financed exploratory work W H 
Bradley organized the survey, and ho has since, with 
the help of J F Pepper, recorded the results obtained 
in a detailed bulletm ( U S Qeol Sun 899 A) The 
area covered by the report includes more than 3,000 
square miles of Steuben and Yates Counties south 
west New York, and parts of the six adjacent 
counties The mam purpose of the survey was to 
determine the regional structure with the view of 
forrelatmg it with subsurface structure How far 
this purpose was achieved is clearly revealed m the 
map showmg areal distribution of key horizons and 
geological structure contours published with the 
report Ton domes which warranted test drillmg 
have been mapped Moreover, during the course of 
construction of the map at least throe potentially 
productive synclmes were discovered It is, m fact 
jKiBsible from a study of this report to gam a clear 
indication of oil and gas possibilities throughout the 
area, and to supplement this by reference to the 
records of wells in the Oriskany sandstone and m the 
Wayne Dundee gas field included in the text 

Energy Balance Sheet of the Gas Engine 
Undkb this title a series of articles was contributed 
-o Engineenng by Dr F W Lanohester and these 
lave now bem reprmted m pamphlet form The 
luthor has preferr^ to use the term gsw engme’ 
^ther than the more cumbersome mtemal com 
tiustion engme’ for, whether the fuel be liquid or 
{aseous, the engme is a gas engme An especial value 
» attached to this very practical exposition of the 
author’s method of accoimtmg for the heat available 
Wd its disjiKisition, as it represents tjia fruit of many 
^ears of study of the problems mvolved In die 
i^ing the debit side of the acooimt, he claims that 
j oalonflo value of the furf should bo taken 
“w also that a further initial deduction is due on 
•■^oount of the eaergy radiated by the flaming 
to the cylinder walls As the engme is only 
>Miable <rf dealing with heat, this radiant energy, 
fhwh never appears as heat wid is shown to be 


about 7 per cent of the total heat of combustion, 
should be initially excluded Emphasis is laid on 
the advantages of conformal plottmg on loganthmii 
paper By this method, when absolute pressure and 
volume are plotted, any expression of the form 
pur = constant is represented by a straight Ime the 
slope of which is 'J so that for example the diagram 
of the Carnot cycle for a perfect gas becomes a 
parallelogram easily plotted and readily interpreted 
Another simplification is introduced by expressuig 
the relation of energy to temperature in terms of 
degrees of heat The basis of the analysis is that 
the heat apparent and the heat latent are separately 
aooounted The former is the heat appearing m the 
indicator diagram, the latter is estunatod from the 
difference deg i/ — deg T at the extreme peak of the 
diagram, and their sum is assumed, provisionally, to 
constitute the total heat supplied Iho jacket loss is 
reckoned as that taking place prior to the instant of 
exhaust release, and the exhaust energy is calculated 
as that existing at that mstant Using deg H as a 
basis the energy balance sheet is drawn up the 
estimated jacket energy being divided between flame 
radiation and convection loss Referring to his 
method of dealing with inherent change of volume 
Dr Lanohester points out that when applied to 
engines usmg liquid fuel it properly points to an 
expansion and an increase of efficiency 

Ongm of Satellites 

In his paper entitled On the Origm of Binarv 
Stars Dr B A Lyttloton considered the rotational 
instability of a single body, and showed that fission 
takes the form of the radial ejection of a portion of 
the mass, the two bodies having sufficient energy to 
escape from each other The principle is applied to 
a discussion of the satellites of the solar system (the 
ongm of which has always boon difficult to explam) 
m a recent paper (Afon Not Roy Astro Soc , 98, 8 , 
June 1938) A bnef mathematical investigation 
showrs that tho terrestrial planets and the satellites 
assuming the temperature of the material ejected by 
the sun to be about 10* 10* degroos C , could not 
have condensed, as tho material would have dissi 
rated mto space He conjectures that Jupiter and 
Saturn are tho masses resulting from the catastrophic 
disniption of a single primitive plant t, and os a 
filament of material would stream out between the 
components, the end portions would bo captured 
and give rise to satellites The other portions of the 
material would be able to escape from both bodies 
and would give nse to the terrestrial planets When 
fission took place in the primitive planet, the layer 
of cloav^^ must have been as deep as the outer part 
of the heavy core of the planet and this affords on 
opportumty for tho small planets to have a differonoo 
of composition and density ffwm those possessed by 
larger planets The earth and moon came out of the 
catastrophe as separate bodies, and although our 
satellite may have been close to tho earth, it never 
came withm the Roche limit, for which reason the 
initial rotation period of the system could never 
have been less than 7 2 hours Dealing with Uranus 
and Neptune, Dr Lyttleton shows that if the fission 
which produced Jupiter and Saturn occurred at the 
distance of Uranus, escape from the system would 
ooour The al^noe of oompanion planets to Uroaus 
and Neptune is, therefore, oxpilioable on aooount of 
their great distonoes from the sun, and, m addition, 
it IS suggested that these two planets represent the 
mors massive portions of their respective primanes. 
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International Federation for Documentation 

Conference at Oxford and London 


* Documeiitcr t twt luunir claiwer et distribuer dug docu 
monU) de tovit gonre dans tous loa domamee de I’activiti 
humamo ” 

T he fourteenth International Conference for 
Documentation, which has ]uat been held at 
Lady Margaret Hall, Oxford, and the Science Muaeum, 
London, under the patronage of the British Oovem 
ment and the presidency of Sir William Bragg, has 
provided a demonstration of the increasing reahza 
tion of the fundamental importance of documentation 
in intellectual and material progress Ihe three 
hundred and fifty members of the Conference m 
eluded delegates of thirty Governments and a 
himdred and fifty leading scientific and learned 
societies, research institutions, and international 
associations The growmg interest in the work of the 
Federation was refiected in the aggregate of 106 
papers communicated, an mcrease of 160 per cent 
on the number presented to the Jubilee Conference 
of the Federation at Coptinhagen three years ago 
Above all, the spirit of international collaboration 
which inspires the Federation, made itself felt, not 
only m the study of the means of co operation in the 
task of making more fully available the records of 
human progress, but also m a remarkable feeling of 
mtemational friendship and good will, which has 
pervaded the atmosphere of the Conference through 
out Its proceedmgs 

The Conference has demonstrateil, m no uncertain 
manner, the intense desire of thmkmg men and 
women all over the world to collaborate m the 
solution of international problems, mcluding among 
them the co ordmation of documentary work, as one 
ot the most powerful means of promotmg the happi 
ness and material progress of mankind 

As Lord Stanhope remarked, m proposmg the 
toast of the International Federation for Dociunonta 
tion at the Government banquet, “that is not know 
ledge, which wo do not know where to find’’ Buried 
m books, journals, monographs, reports, patent 
specifications and archives, to which continual addi 
tions are lieing mode, lie masses of invaluable data 
and records of advances m every field of knowledge 
These facts he hidden and maccessible for want of a 
comprehensive mdex whereby to moke them available 
as the basis of further progress In the absence of 
such an index, incalculable time, money and labour 
are bemg wasted every day in the repetition of in 
veetigations already completed To prevent this 
unneoessary delay, effort and expense is the object 
of the International Federation for Documentation, 
which seeks to unite all those engaged m the oolleotion, 
o'assification and distribution of information, as 
well as everyone aenousiy concerned with the pro- 
gress of knowledge, m the study and solution of this 
economio problem The importanoe of such work 
was pomtM out by Sir William Bragg m his pro 
sidential address on “The Historical Papers of the 
Boyal Institution” 

The subjects discussed m papers by leading 
au^onties from all countries might bo said to 


cover almost the whole field of documentation 
The >M>88ion8 were devoted to symposia on such 
lubjeots as the making of abstracts from periodical 
literature , applicatiohs of indexing systems , the 
practical application and use of bibliographies , the 
teaching of documentation , theories of cataloguing 
and classification , the organization of information 
services , and tools for library co operation 

Two sessions, allotted to the discussion of photo 
graphic and other technical methods m their apphea 
tion to bibliographical problems, and apparatus for 
photographic reproduction of documents, were par 
ticularly valuable, as providmg the most fully 
representative descriptions of the latest apparatus 
and authontative opmion of all countries The 
exhibition arranged m the Science Museum, througli 
the kindness of Colonel E F B Maokmtosh, illus 
trating the most up to date apparatus, material and 
methods available for the purpose, is now open to 
the public and should certainly be visited 
In acoonianoe with a suggestion made at the 
World Congress on Documentation, held m Pans 
last year, tlut, m the past, the Federation had con 
centrated too exclusively on the scientific field, a 
special attempt was made ot this Conference to 
inoliide authoritative reports on the present state of 
bibhogpraphioal work m such fields of learning as 
arolueology, archive work, economies, finance, history, 
low and pamting This led to one of the most im 
portant sessions of the Conference Another session 
was devoted to a paper by Prof AFC Pollard, 
president of tte British National Section of the 
Federation, on tnexnobilization of knowledge amd the 
Permanent World Encyclopaedia" of Mr H G 
Wells Assuming that the need for such an enoyol 
piedia has been demonstrated conclusively, Prof 
Pollard gave an able survey of the reasons that have 
prevent^ the realization of this undertaking in the 
past, and indicated the meohamism by which these 
difiSoulties may surely and effioiently be overoome 
This IS a paper the value of which is likely to be 
more greatly appreciated with lapse of time Mr 
H O Wells, who was present at this sittmg, made 
a stimulating contnbution to the discussion 

The address of the president of the International 
Federation, Dr Almgh Pnns, on problems of inter 
national documentation, was given during the week 
end, when the members of the Assooiation of Special 
Libraries and Information Bureaux also were present 
for their annual conference and the full attendance 
was reached As a clear, comprehensive and con 
cue synopeu of the problems involved, and the 
simple and completely effective methods available 
for their solution, thu paper was certainly one 
of the moat important contributions to the Con- 
ference Also during the jomt sessions with ASLIB, 
Mr E Lancaster Jones read a usefhl paper on 
the evaluation of scientific and techmoal periodicals 
Thu moluded suggeetionB of methods utilizable by 
libraries m choosing periodicals to take. 

From the above, it will be seen that the Trans- 
aetuMs of the fourteenth Conferenoe of the Inter- 
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national Federation for Documentation contain 
periiape the moet ooraprehenaive collection of original 
authoritative papers within its field, and should be 
studied by everyone who has at heart the mobiliza 
tion of recorded information The first issue has 
already been sold out But, by the time these notes 
are in print, a new issue will be available at the 
moderate price of £1 net for the three volumes These 
will be obtainable directly from the International 
Federation for Documentation Willem WiUenplein 
b The Hague or from its British National Section, 
British Society for International Bibliography, 
at the Science Library Science Museum South 
Kensington S W 7 

Those who are seriouslv interested in the task of 
making recorded information more fully available 
should put themselves iii touch with Miss M Oosset, 
the honorary secretaii of the British Section at the 
abo\ e address 


Sir William Braggs presidential address, as well 
as Dr Alingh Prins lecture as president of the 
Federation, together with the discussions of the 
papers will pnntwl m the Commun\catu>nm 
published quarterly by the hodoration 

Spate will not permit to describe the fKivemment 
banquet in the b^utiful Hall of Chnstchurch pre 
sided over by Lord Stanhope, the reception by the 
Vice Chancelloi in the Ashinolean Museum the 
hospitality of the Mayor m the lown HaU the 
garden party given by Dr and Mrs Priestley at then 
beautiful manor house at March Baldon the interest 
mg visit to Messrs Moms Motors Lt<l the tea 
provided by Messrs Kodak Ltd and the various 
other visits and excursions which did so much to 
create the prevailing atmosphere of friendship and 
provided those opportumtus of social contact that 
constituted such a valuable part of the proceedings 
of the Conference b ( Bhadfokd 


Association of Special Libraries and Information Bureaux 

Annual Conference 


''f''HE fifteenth annual conference of tho Associa 

1 tion of Special 1 ibrariee and Information 
Bureaux, held at Lady Margaret Hall, Oxford, on 
September 23-26, was somewhat overshadowed by 
the anxiety of the political situation, and also by 
the Conference of the International Federation for 
Documentation, which held its fourteenth aminal 
conference simultaneously If the ]omt sessions with 
the latter Federation unfortunately suffered from the 
depressing effect of an excessive number of papers 
which characterized the sessions of the International 
Federation, the remaining meetings at the ASLIB 
Conference had their oharaotoristio spontaneity, and 
tho disouBsion on the work of the AseKiciation at the 
annual meetmg m particular indicated a lively 
interest on the part of members in its continued 
progress 

Ihe president-elect. Sir William Beveridge, was 
unfortunately prevented by illness from giving his 
address on “The Use of Books m Social bcienoo 
Mr E W Wignail’s paper on Museums and Bo 
Search Some Faoihties in London , gave on indiea 
tion of tho extent to which museum officers carry 
out research, not only for theu* own departments but 
also for Government departments, universities and 
scientific institutions of different kmds all over the 
world Facilities for workers not on the staff of a 
museum are often limited by the spewe available or the 
demands made on tho time of the museum staff, and 
Mr Wignall uiged that m any new museum it is of 
the utmost importance that adequate study rooms 
should be provided He also stressed the question 
of aoknowledgraent, very considerable help bemg 
sometimes given to a student wjuch receives no 
acknowledgment m his subsequent ^pers A brief 
subject list of museums in London was moluded m 
tho paper 

At the annual general meeting of the Association, 
the honorary treasurer, Mr A F Bidley, sub 
nutted accounts showing a slight balance of income 
over expenditure as oompued with the deficit of 
the previous year Althouj^ the membership of 


the Association lias also incrtaswl from 308 to 326 the 
report of tho ( uuiicil once more omphusizi s the 
necessity for a much larger membership if the 
Association is to fulfil tho functions whifh belong 
to It The report also refers to tho mcreosod oiroula 
tion of tho ASLIB Book List and to the issue in 
May of a second edition of tho Sell ct I ist of Standard 
British Scientific and Technical Hooks Increasing 
use 18 lieing mode of the inquiry bureau and the 
panel of expert translators has been reorganized, a 
now register having been established under new 
regulations Eighty six members have now been 
inrolled under the modified scheme 

In tho absence of Sir William Bev ondgo, Mr B M 
Headioar presided over the evening session on 
September 24 when Mr Frederick Brown, lecturer in 
statistics at tho I ondon School of Fconomics road 
a paper on Iho Compilation of Statistios by Trade 
Associations , in which his felicity and liveliness of 
exposition drew the warm apjireoiation of a large 
audience Mr Browm refomxi to the difficulty of 
generalizing about tho statistics compiled or issued 
by trade associations owing to the wide variations m 
praotioo both in compilation and m objective or use 
lormuiology is also important, os frequently trade 
statistics cannot be interpreted without knowledge 
of special terms used or of the wa> in which they are 
compiled Among the services which trade associa 
tions can render to their niembers in this way is 
the reproduction of market prices of special 
interest to them in the calculation of special index 
numbers 

While most trade associations base their statistical 
work on data collected and compiled outside, some 
few associations are breaking fre^ ground, and Mr 
Brown emphasized tho opportunities which await 
trade associations in the field of statistical research, 
in such matters as the compilation of figures of 
consumption and production by members, stocks and 
plant capacity and operating or production costa 
In this connexion Mr Brown pomted out that if 
such work is to have any value membership of the 
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aasooiation must bo representative of the trade or 
industry as a whole, or comprise such a majority 
of the trade that firms who are not members are too 
insignificant to affect the returns 

Such statistical research could take two mam 
forms that of the descriptive study as seen m the 
survey of milk consumption m England and Wales 
imdertaken by the Milk Board or of the mvostiga 
tion type as m the survey of nutrition effects of milk 
also undertaken by the Milk Board , or the investi 
gation mto the causes of the marked fluctuations in 
retail trade obout Easter and Whitsimtide undertaken 
by the retail distributors associations Mr Brown 
pleaded for greater participation m such research by 
the umversitios and for greater readiness to place 
statistical information at the disposal of the com 
munity for the advancement of knowledge He 
referred to examples of oo operation in this respect 
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between the Retail Distributors Association the 
Bank of England and the London School of 
Economics, which while securing a check on pOMi 
bilities of error and safeguardmg the disclosure of 
mdividual sources of uifoimation, has made the 
collective returns accessible for research or public 
purposes 

At the final session on Sunday evening Mr Max 
Nicholson, secretary of Political and Economic 
Plannmg (PEP), gave an mteresting account of how 
material for the PEP Press Report was oompded, 
which IS of some interest to scieiitiho workers as an 
example of tho piossibilities of the group method of 
inquiry and research mto subjects m which very little 
published information is available, and especially m 
makmg available neglected experience and buried 
sources of information Mr Nicholson also stressed 
the value of PEP anonjmiitj 


Society of Chemical Inidustry 

Autumn Meeting 


T he autumn moetuig of the Society of Chemioal 
Industry held m Glasgow on September 16-20 
was notable for a symposium of papers on the trend 
of progress 1 he opening paper presented for the Food 
Oroup by Dr L H Lampitt, referred to tho part 
play^ by chemists m the effort of nations to secure 
self suffle loncy and particularly to the issues mvolved 
m the storage and preservation of food Dr Lampitt 
asserted that although mtomationalism m tho soien 
tifio world IS less pronounced wo are headmg towards 
mtemational agreement m certam aspects of dietetics 
as well as towards mcreased Government control of 
tho efforts of chemists in tho field of food science 
On behalf of the Road and Buildmgs Materials 
Group two papers wore presented In the first of 
these, Mr R iitzmaurioe discussed tho question 
how far standardwation and how far freedom of 
design arc to predominate m the building mdustry 
Referring to the accumulation of the scientific know 
ledge necessary to replace tradition, Mr Fitzmaurioe 
indicated some of the possibilities which standardiza 
tion offers, given close co operation between the 
arohiteot and engmoer as m the ' Mapm ’ system of 
instruction He referred also to the question of 
building regulations and the obstacles they some 
times present to progress whether m the mtr^uction 
of new materials or new methods Mr Fitzmaunee 
referred also to tho large number of British standard 
ifications now m existence for buildmg materials 
y of these should provide a valuable safeguard 
for tho purchaser m respect of particular properties 
of materials which constitute a source of diffioulty 
m practice, but many architects appear to be un 
aware of their existence This position, however, 
may slowly ohan^ through the use of these specifi 
cations m offloial speoifioations for Government or 
local anthontioe works 

The seoond paper, by Mr J 0 Willis, dealing with 
road design, urged a trunk road pohoy m the eon 
struotion of which full advantage could be taken of 
modem praetioe of alignment, and all mterruption of 
the mam streama of traffic obviated by overbndges 
and properly laid out junctions He stressed the 


importance of standards of riding quality and the 
improvement of surface quality particularly of the 
ne^ for the mtroduotion of new methods of laying 
bitummous roods Resistance to skidding is of vital 
importance, and Mr Willis considers that asphalt 
surfaoings finished with preooated chippings, are 
only a palliative The ideal ho suggest^ is a fine 
textured bitummous carpet impervious to water and 
presenting a uniform texture throughout its life In 
the light of work in Great Britain and m Holland 
rubber might play an unportant part m solvmg the 
problem 

The paper presented by Dr V B Yarsley on 
behalf of the Flastios Group referred to the fact that, 
m the plastics mdustry, only rarely has one material 
dommated another This position is likely to con 
tmue, although With the balance of power molming 
m favour of the thermoplastics group The current 
trend IS towards improved tensile properties and 
greater stability to heat, makmg possible the use of 
higher temperatures and the pr^uotion of larger 
moulded units In the field of cellulose plastics, the 
development of quick growing celluloses which can 
be produced withm Great Britam or the Empire is 
on obvious gam m a national emergency Cellulose 
triacetate is now a commercial possibility, and 
ethyl cellulose is promising for coating and impreg 
natmg compositions The attention now being 
devot^ to the production of shook resisting phenolic 
plastics should ultimately provide an entirely new 
field for exploitation, whUe extended phenols should 
also do mu^ to emphasize the possibilities of plastics 
as "the fourth material of construction” Ammo 
plastics are also promising for transparent plastics, 
and other possibilities lie m lammat^ plasties and 
for oreoselees fabrics Ihe moreased use of plastics 
for the production of hi^>duty wheels, gears and 
bearings, and also for aursorews, struts and con 
struotion parts m aircraft is only <me of tho develop 
ments to be expected 

In the final paper of the symposium. Prof W M 
Cumming and Mr F Rumford reviewed tendenoies 
m ohemioal engineering both m regard to materials 
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and to luiit operations In regard to the former 
they referred to the development of now alloys but 
stressed the importanoe of soientiho comparison and 
selection They referred also to the use of speoial 
steels for high temperature and high pressure re 
actions m view of the importance of creep at elevated 
temperatures as well as to the efforts bemg made to 
replace nickel at least m part by other metals in a 
number of special cast irons, and to the attention 
devoted to the technique of weldmg and the mterest 
in orgamc matenals such as rubber Similarly, the 
authors briefly reviewed developments m heat 
transfer, filtration, size reduction, distillation, in 
eluding the use of a true counter current system 
throughout the column, evaporation, drying, dust 
removal and other unit operations while in conclusion 
the question of education was discussed and the 
imjKirtanoe of avoiding uniformity of training was 
stressed 

Appropriately enough, a paper by Dr K Cilmmir 
at a joint meetmg with the Institution of Chemical 
Inginoers on “Chemical Engmooring in the Fermen 
tation and Disbillmg Industries ’ had much to say 
about the place of art and science m the distillation 
of whisky, including the effect of air, water, malt and 
peat on the production of a high class whisky 


Diffraction and Refraction of Radio 
Waves 

HE increasing application to various radio pur 
poses of ultra short electric waves of loss than 
10 m m wave length has given a new stunulus to the 
problem of caloulatmg the field strength at dis 
tances from the transmitter such that the ionosphere 
IS of negligible influence The solution of the prob 
lem of the diffraction of electric waves aitnmd the 
earth was first given on a soimd basis by O N 
Watson in 1918, but this analysis mvolvod assump 
tions which, while perfectly valid for the long and 
medium wavee then m use for railio comimmioation, 
are not justifiable for the ultra short waves now 
licing considered For example, at long wave 
lengths, the conductivity of the earth may be 
assumed to be infinitely great for analytical pur 
poses, but as the wave-length is reduo^ through 
and below 10 m , the actual value of the conductivity 
and also the dielectric constant of tho soil over which 
the waves are propagated has on important mfluenoe 
TO the field strength at a distance from tho source 
Furthermore, the height of the receiver above tho 
earth’s surface may no longer bo assumed to be a 
negligibly small fraction of a wave length, when tho 
latter is only a metre or two 
In a recent paper published by T L Eokersloy 
and G MUhngton (Phil Trana Roy Soc , A, 287. 
273-309 j 1038), a phase mtegral method has been 
applied to the problem of obtaining a formula for 
calculating the electric field at a distance from a 
wreless transmitter This method agrees with 
Watsons theory In the ease already considered by 
nim, but it has the advantage that it more readily 
P^nnite of extension to the case of finite earth con- 
^ctivity and of an elevated transimtter and receiver 
the authors claim that the phase mtegpcal method 
"M a oertom generality m exhibiting the solution as 
one of a general class appropriate to problems of this 


kind , this feature encourages the hope that other 
problems of the type may bo solved by similar 
methods The application of this analysis to tho 
wave propagation problem has also afforded a 
solution to the case not considert>d in tho original 
problem, but of considerable practical importance, 
where there is a gradient of refractive index in 
the atmosphere above the earth 

Tho paper to which rtforcnco is made above 
presents the detailed analysis involved in this work 
in a form which exhibits clearly the physical nature 
of tho problem Formiilm are derived from which 
the held strength may bo obtained for any wave 
length, distance from the transmitter and con 
ductivity of the ground ovi r whioh the waves travel 
Furthermore, the me rouse of field as the receiving 
post IS raised above tho earth s surface is obtained, 
and by using the reciprocal theorem, tho analysis 
applies as well to the case when tho reenvor is on 
the ground and tho transmitter is elevated By 
combining both cases tho effect of having both the 
transmitter and receiver can bo calculated 

A very satisfactory feature of this investigation, 
which will bo much appreciated by those engaged m 
practical radio communication, is that the various 
formula) have already been reduced to tho oompu 
tation of niunerical values A papier by T L 
Eckersley (J Imt EUc Eng , 80, 286-304 , 1937) 
gave a complete set of field strength/distance curves 
for wave lengths between 2 and 10 m and for 
conductivities corresponding to land and sea Other 
curves provide tho relationship between held 
strength and height, while a simple means of extend 
ing the curves to take account of refraction through 
the atmosphere is oxplamod for application when the 
vortical gradient of refractive index of the air is 
known or can bo estunated While these theoretical 
results await adequate experimental confirmation, 
they uro already of considerable value as a general 
guide to the radio engineer, and m this case the 
graphs referred to above were utilized by tho rotont 
International Telecommunications Confcronco m 
Cairo m considering a preliminary allocation of bands 
of ultra short waves to various classes of radio 
communication 

R li >1 B 


University Events 

Glasgow —On September 29, the (^ardiner Ineti 
tuto in Medicine, attached to the Wostem Infirmary, 
Glasgow, was opened by Lady Gardiner The Institute 
18 under the dirootion of the regius profeesor of 
medicine in tho University, and will be devoted to 
oluuoal research At tho ijxining ceremony, Prof 
T R Elliott delivered an addi-oss m which bo stressed 
the great advantage to be derived from the establish 
ment of such an mstitute, and emphasized the neces- 
sity of a closer co opierution between the science and 
practice of medicine 

The following appointments have recently been 
made m the University Dr O Lfiwenstem to be 
lecturer in zoology m succession to Dr H B Cott, 
newly appointed lecturer in vertebrate zoology, 
Cambridge , Mr Vernon D van Somoron to be 
temporary assistant m zoology m succession to Dr 
Maigaret W Jepps, who has been awarded a Lever- 
bulrae fellowship for one year 
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Science News a Century Ago 

The Zoological Society 

At a meeting of the Zoological Society on October 
9, 1838 Richard Owen began the reading of a papei 
on the osteology of the Marsiipialia He remarked 
upon the great value of an acquamtanoe with the 
structure of tho skeleton m determining the genera 
and species of this group of animals and proposed a 
new genus Thylacomys, for certain species prosentmg 
a peculiar conformation of tho cranium Hi treating 
the maxillary bones, Owen said that ho was mduced 
to enter more largely into details, from the great 
interest attached to the fossil jaw found in tho oolitic 
strata at Stoneeheld and the doubts which lisd 
lately been expressed by M do Illamville as to its 
true mainmiferous character Iho author had ex 
aminod four speciinons of which one was in tho 
museum at "Vork, another was in tho collection of 
Mr Brodorip and tho other two Were m the possession 
of Dr Buckland The double fangs to tho molar 
teeth, and the ramus of the jaw being formed of a 
single boni ho thought sutbciontly attested the 
mammiferovis nature of these remains , while mmor 
anatomioal characters led him to regard them as 
belonging to a marsupial genus 

Meteorological Science in Germany 

Writing from Carlsniho a oorrespondint of the 
Athence^im said The attention of sciontiflc men 
18 just now directed to a cunous discovery of Professor 
Stiefel—well known throughout Germany for his 
researches in Natural Science— the result of which 
has been tho attamment of a more accurate know 
ledge of those changes to which the atmosphere is 
subjected than was possible bv the old methods 
The mstruments hitherto m use have been tho 
thermoinottr and the barometer, but an unerring 
standard has been considered a desideratum that 
18 said to have been at last supplied in the shape of 
geramum fruit, the awns of which are tn and evolved 
by the dryness or humidity of the atmosphere m 
obedience to laws so regular and unvarying, that 
being fixed upon a dial plate properly graduate, the 
change from one part of a room to another may bo 
noted With the greatest accuracy A paper on the 
subject was to be read at tho meeting of German 
naturalists, held this year at Freyburg Professor 
Stiefel 18 the greatest Weather doctor m southern 
Germany, and has for many years tabulated all 
changes m the atmosphere, acoordmg to a plan 
suggMted by Goethe, but he does not venture to 
pr^iot for more than twenty four hours at a time 
and laughs at our weather prophets {Ath*nceum, 
Got 13, 1838 ) 

New Botanic Gardens m Regent’s Park 

“Thb interior portion of the Regent’s park, ’ said 
the Meehamc’a Magazine of October 13, 1838, Vill 
shortly be laid out as botanical gardens, the Com 
missioner of Woods and Forests having granted a 
lease to a society newly formed imder the title of the 
Royal Botanio Society of London, at the head of 
which IS Uie Duke of Richmond as president ’The 
object of this society is the formation of an extensive 
botanio garden, with a hbrary, museum, and eon 
servatones, so that medical and scientifio as well as 
merely omameotal botany will respectively receive 
the attention oommensurate with their importance ’ 
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Academy of Sciences {O B , 207 363-384 August 8 
1938) 

K Kitagawa Dispersion of a turbulent current 
of air and the flow of subterranean waters 

O Bbrtband Pi inoiple of a method for obtaining 
rapidly a relative value of g 

G Wataohin Indeterminism in the space of 
moments and the ongm of explosion showers 
Mmr G CHAUVSNsn State of surface and 
oxidizability of cobalt A fresh surface at high 
temperature is very vulnerable , gradually it becomes 
covered at lower tomiieratiires with a thin film of 
unknown nature 

Y Doucbt Electrolytic dissociation of cadmium 
iodide 

D Bodroux and A Chatenet Paracyclo 
hoxylphenoxyacetic acid and some of its derivatives 
M Mousseron and R Granger Some active 
cyclohexane compounds 

C Kieian and X Lanolois Discovery of fresh 
water mussels of middle carboniferous age near the 
watering place Nerd de Cholenuna, m the northern 
Tourareg Tebou region of the French Sahara 

E DE Chetklat Extension of the Gothland laii 
in French Guinea 

R GinzONNiKR Study of the diurnal component 
of the Gnestrial electric field 

P L Mercanton Tho new Kreis Wanner seism 
graph of the Swiss soismologioal service 

U Parent An important bed of Bathonisn 
ammonites in the north of the Departement of Vai 
G Bodrodionon and Mlt.b R Dejban ‘Tun 
characteristic of excitability of the vestibular system 
by mono aurioular excitation, m various disturbancin 
of central origin 

L Lapicqde Observations on the preceding com 
munication 

F Holweok Meaeunment of the elementan 
dimensions of viruses by the method of statistic 1 1 
ultra micrometry The virus is diluted until a critical 
concentration, which ceases to be constant I \ 
infective, is reacheil and the amount of X raj 
irradiation required to match this effect is deti-r 
named 

A Besredka Teat of local oijtaneous bacteri 
therapy 

Geneva 

Physical and Natural History (July 7 ) 

E A H Friedheiu Relation between chemical 
constitution and trypanocidal effect of 4 (4 arson 
anilmo) 1, 2 naphthoquinone 8 sulphomo acid Ih 
naphthoquinone group is eesenti^ for therapeuti 
action The presence of free hydroxyl m position 2 
IS important, but not essential Sulphonation at 
position 8 gives a more active product than sulphona 
tion at 7 or 6 The anilmo arsonio residue at positioi 
4 of the acid is essential 

L W Collet Discovery of a fragment of th 
San Colombano nappe under the miooene of Saint 
Florent (Corsioa) and its oonsequenoes Tho Sa 
Colombano nappe, which is the highest m Oorsicti 
would appear to extend mto the upper teoton 
element of the island with rook of a deeper facies I' 
IS equivalent to the Ligune nappe of the Apennmeb 
A Loubard and W Sobroxder . New observa 
tions on the miooene of Saint Florent (Oorsioa) Th 
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fauna and lithological oompoaition of the calcareous 
nnocene forming the beach of Saint-Florent are 
deeonbed The uniformity of composition of the 
fauna suggests stratigraphic unity, disturbed at 
times by submarme currents 

Moscow 

Academy of Sciences (C R , 19, No 8, 1938) 

I M ViNOORADOW Some new estimations of the 
analytical theory of numbers 

T Lirbrbman Some characteristic properties of 
convex bodies 

D Koliankowsky a theorem of O Schmidt 
M Kbbuton a theorem on the complexes 
S Bossikski Deformation of a rottilineal con 
; «^''e with preservation of the distributive mirfuoes 
Tile extension of singular integration 

^ space a, 

^<^*!*-Natan 80 n Some theorems on singular in 
tugials 

I PoNTHYAQiN A classification of continuous 
tiansformations of a complex mto a sphere (2) 

A Donoxf Pressures dependent upon vortex 
formation caused by a sudden increase m the density 
of the stream 

V Boolinsky Corneal motion ofan ideal gas in the 
ease of a sudden increase in its density (Boosomann s 
pioblom) 

P A Wai-thkb and W A Stefanowski In 
fluonco of the number of scoops in an axial pump on 
Its work 

A Aliohanian a Axichanov and B DSelfpov 
F orm of the (3 spectrum of rsklium E m the vicuiity of 
the upper limit, and the mass of the neutrino 
A Alichanlan and S Nikitin Form ol the 
P spectrum of thorium C m the vicinity of the lunit, 
and the moss of the noutnno 
A Alichanian, B DIelkpov and P Spivak 
J he angles between the components of a pair 
J Dobfman and S Sidorov State of the nickel 
atom m the gamra^hase of the Ni 7n system 
B Koxohiez The new ‘positive’ barrier plane 
(ihoto oloctrio effect and the new barrier plane photo 
cell 

V Fabrixant Excitation of motMtablo atoms 
in a gas discharge (2) Excitation of radiating atoms 
n a gas discharge 

V Fabrikant and G Rokhlin Effect of mag 
net 10 field upon mercury discharge radiation 

E Komdobsxy The magnetic anisotropy of 
ferromagnetic crystals (3) Reversible susceptibility 
if iron crystals m vonous crystallographic direc 
tions 

N Wa sbitoth, V Wkrznkb, S Tibilov and 8 
h^iVKRT Observation on the varying intensity of 
the green ray m the lummosity of the night sky 
T Oxbnov and I Khabmao Dynamics of the 
gi mo composition m a wild Drosophila mdanogaster 
population 

0 Zabxdda Beheading of sunflower as a means 
of moreasmg the yield of its vegetative mass 
N OoBTEKOVA Effect of preliminary treatment 
wth ooloured light on the development of pea nut 
hypogata L ) 

. " &at*B ■ New data on Rhvpidocystxs Jkl 
claw Caipoidea) and on a now genus 
^““^^(•“bnilass Eoormoidea, class Crmoidea) from 
^ Ijemngrad provuioe, U SJ3 B , and 

R RaonB 1 A new member of the class Ophio 


oistia Sollas {Volchoma n g ) from the Ordovician of 
the Lenmgrad province, and changes m the diagnosis 
of this class 

S Sbmichatova Contribution to the problem of 
evolution of Carboniferous (Boskirmn) Chonatites 

(C R. 19 No 0-7) 

S Rossinski Deformatu n of rei tilinoal congru 
onoes with preservation of thi ir distributive surfaces 
W Dubrovski a generalization of W hollers 
theory of a pure discontinuous process 

B Lewitan Mean value s of me asiirable functions 
B Ffssfnkoff R lie if th Milky Way matter 
m the phenomenon of the zodiacal light 

I Tchaenyi (al Illation (f chambers used for 
reMhicing pressure ostilitttie ns in the ease of unsteady 
How m pipes 

I Kodkxbs On the centre s anil the foci 
F S BarySanskaja Study f flm re scenco in a 
layer of thickness comparable to tho length of 
the wave (2) Pe lanzation of tho fluorescence 
I r 7FXMANOV S ime pi euliariti s observed m 
tlio liquefaction of helium 

B IvXARFiXD Influence of the Rarasauor effect 
on tho potential grmli nt in a ji sitivo column 
I Tamm The [xnetrating cosmic ray particle, 
and nuclear f irccs 

V Veksifb and N Dobroiiv Heavy electrons 
111 I oBiiiic ra> 8 

D I Mirxis Kinetiis of wi ttuig and selective 
linear corrosi m of metals in polyphase 8> stems 
metal liquid liquid and metal lic]uid gas (6) 

V Cki inzfv Stmi ture i f associated moIeciiUs of 
orgamo acids on the basis of Raman spectra 

P Petrenko Kibitschfnko and J Ekstbr 
Jho law of i>eriodieity 

K Topchifv Mcsihanisrn of the formation of 
Y acetopropyl alcohol during hydrogenation hydration 
of a methyl furane and consecutive hydrogenation of 
the double bonds in « methyl furane 
G V GorSkov, N M I.jatkovskaja, A G 
Gbamsiakov and V S Zadin Neutrons of rooks. 

V P Baturin hluonto in tho Kungunaii lime 
stones and dolomites of tho Ural Emba region 

SIT ABJEMSKY The rate i f soil tillage 
G Markov Survival of the tapeworm plerocerooids 
{DtphylloboUinumlatumh ) m artificial mediae 

V I Kudryavtzfv Experimental change in 
the physiological properties of veast 

V 8 Lukjanovv Velocity of movement of 
oertam plankton and its dependence upon external 
conditions 

8 Mubaveisky and I C'hfbtok Carotmoids in 
laoustrme silts 

G D Pbatassenja Studies on polyploid plants 
Parallel vanation 

G D Pbatassenja and E M Tbubitzina Pro- 
duction of polyploid plants A tnploid m Prunus 
perstca 

M R Cheuxishyili Short tailednoes (brochyury) 
m Gcxirgian dogs and its mheritanoo 

V A Novikov Endemic conditions of growth of 
Qossypvum Kirktr Mart 

N S Petinov and O A 7 ak Effect of hardening 
upon structure of the plant 

O M Ivanov After effect strain and the limit 
of plastic flow of wood 

A A WoiTKBWiTCH Role of thyroid hormone 
m formation of feathers ui fowls and pigeons 
N N SiNAKBVrrcH Bits of liver and lung 
restored to life under the skm of an axolotl. 
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Forthcoming Events 

[Mtttxnga marked wxth on aaleriak are open to tie public] 

Monday, October 10 

Inivkesitv Com EOF Lond n at 5 — Dr Phyllis luukey 
Kemdgo fhe Physiology of Hearing and Speech 
(succeeding le tures on O tobtr 17 24 and 31) • 

Wahbi EG Institi TE (at the Royal Society Burliiiglun 
House W 1) at 0 30 Prof V Cordon Childe India 
and the West bofire Darius • 

Royal Vkteuinary Colleoe London at 6 30 Prof 
T W M earner n Principles of Parasite f ntrol 
(succeeding lectures n October 11 and 13) * 

Tuesday October 11 

Royal Sooiii.t\ or Mm icini- (Section or rnrHAm Ties 
AND Phakmacolooy ) at 5— Sir Irederick Banting 
FRS The Immunity Aspect of the Tumour 
Problem (W E Dixon Mem rial Lecture) 

Institution or Llectbc nics (ot Kuig a College Strand 
L ndon W C 2) at 7 30 Dr f A Darbysh r* 
Apphcati ns of X Ray Di (Traction and Flectron 
Diffraction Metho Is I In 1 istr al Research • 

Thursday October 13 

Institute it Iuel (at the Institution of Mechamcal 
Ingineers Storey s OoU London S W 1) at 2 30 
1 leut Colonel I H M Oroonly President lal Address 
At 3 Prof R W Wheeler Destructive Distil 
lation (Melchett Lecture) 

UNiYBEsirYCoLiKOE LoNi ON at 6 —Dr R J Lythgoe 
The Physidogy of Vision (succeedmg lectures on 
October 18 20 26 on 1 37)* 

Friday October 14 

School Natc be Study Union (in the Conference Hall 
County Hall Westminster Bridge London) at 6 — 
Autumn Mm tmg 

Sonrunervillo Hastings The Plants of Rooks and 
Mountains • 

North East Coast Institi tion or Fnoinebrs and Ship 
H tiiLDBits at 6 Annual General Meeting 
Major T Russell Caims Presidential Address 
Cinematograj h I ilms Modem Steelcraft 


Appointments Vacant 

^PUOATioss sro Invited f r tlie folkmlnx sppoIntinenU on or 
before the dates mentioned 

Jninoa SoiisTmo OmcEas at the Dltton Uboratory Maidsi 
Md the I^w Temperst ire Research SUtkin Cambridge— The » 
ii.h™«-» ]5 8 , a 18 Old Queen Street ■ ■ " 


OBMUBTB and abbistani Cbshibts (grades II and III) under 

SV> Dfpsrttnent Chemist Woolwich — The Under Secretary of 81 

Ootote *2) Whlteludl London 8 W 1 (Quote appts /l 


d Norgate I 

Hannah Dali, „„ — 

ending Slst March 1038 Pp £ 

Res sreh Institute ) 

Other Giuntnes 

Consell 1 rroanei t International po ir I bxnloratinn de la Mer 
Rapports et precis verbaux des reunions Vol 107 lire portlo 
Pto% verbaux (Mol 1087) Pn SZ 3 00 kr Vol 107, Zime partle 
Rapport admlnlstratlf (1937 1088) Pp 88 8 00 kr Vol 107 Sim 
partis Appendlocs (1037 1938) 1 p 7‘> 3 00 kr (Copenhogue 

Aiilr Frel Host ct flls ) TlOO 

(1 Id ( Mut Colnn) Report on the Gold Coast Colony for the Year 
April 1037 to March 1018 Pp 17 (Aecra Ooverement Printing 
Department London Crown Agents for the Colonies ) 1« [109 

Ceylon Part 4 E luoatiun Solenes and Art (F ) Admlnlstratioi 
Report of tie Acting Director of the C hirnho Museum for 1037 
Bv P L P Dcranlysgala Pp F 3Z (Colombo Uoverament Record 
Oheo) 85 cute 1190 

Palnontoloflia 8inlca New Series D No 3 (Wh le Birin No At*"" 
The Ran Ifloatlon of the Middle Mcnii seal Artery In Fossil Homlidd 
and lU Bearing u|n n PI yl genetic Problems By Iran: Weldenni | 
^ 16+6 plates (Peiping National Geological Survey of China ) [toe 
University of Illinois Engineering Experiment Station Ciroi iw 
No 82 Two Investigations on Transit Instn ments By Prof W H 
Rogers Ip 17 £5 cents ( Ire lUr N 33 Papm presented st 

the Twenty flfti A u ual Coi fnrence on Highway Engineering I eld 
at the University of Illinois Marcl 2 4 1088 Pp 162 60 cenU 

Cimlar No 35 Fottom Involved In Plate BRIclencles for Frae 
tionating Columns By Prof Donald B Keyes Pp 14 20 cents 

Bulletin No 803 Solutions for Certain Htctangular Slabs continuo 
over Flexible Supports A Report of an Investigation conducted l> 
the Engineering Experiment Station University of Illinois In co 
Operation with the U 8 Bureau of 1 ubllo Roods and the Illinois 
Division of Highways By Pn f V( ni n P J nsen Pp 98 Id liar 
Bulletin No 304 A Dlstrll utl n Procedure for the Analysis of Slal » 
contin ous over ilexlhle B sms A Report of an Investigation eon 
daohd by tl e Engin ering 1 xperim nt Station University of IlUn 1 
In cooperation with the U 8 Burea i of Public Roods and the HU nl 
Division of Highways By Prof Nsthan M Newark FV 118 1 

dollar (Urbona 111 I nlv orslty of llUnols ) [200 

Annual Report for the Year 1037 of the South African Institut 
for Medical Research Johannesburg Pp 88 (Johannesburg So tl 
African Institute for Medical Research ) [2U0 

Nyssaland Protoetorati Ann al Report of the Geological Burve 
Department f r the Year 1037 l*p 29+6 plates (Zomba Govern 
ment Printer ) »• es i 

Thlnl Rep 
1037) Pp 11 

Konlnklllk Magnetise.. 

Verhandelingen No 28 Sea Bnrface 1 emperatores ol 

Routes In Netherlands India Third Series 1033 1087 By II 

M W F Schregardus Pp 86 (BaUvla KonlnklUk M 

Meteorologisch Observatorlum ) 

An Ecological Survey of the Mountain A 

R B Staples and W K Hudson Pn 111+68+12 plates (Mtsen 
Basutoland ComptroUor of Stores Isyndon '' te 


(*10 

I Meteorolo^h Observatorinm t« Batavis 


Crown Agents for th 


3086 

160-162 (Wsshlngton D C Government mi 
U 8 Demutment of the Interior Offloe of 
loan No 7 Curriculum Laboratories and M' 
m and Functions In State Departments 


. Bulletin 

^awBeSal 

Systems, sod Institutions of Higher Education By fiemloe B Leary 
v + SS (Washington DC Government Printing Onoe ) 1 


Geographic 

Lieut Col R B Seymour 

Aslatle Society of Bengal ) 


^yal _^l»tlo ^lety of B 

Pp 641 55b“~(Cidcutta'" Ro^J 


Education Offloe 


Reports anid other Pubhcations 

(iwt incfisM m tAs monthlr Bookt Surplemtnt) 

Great Britain and Ireland 

Mosoe ( itrus Experimental Station Report for the Year ending 
81 Dumber 1084 (British South Africa (jompany, PobUoatlcn No 
8 ) ,Pp,,^xm+2l0 (London and Salisbury 8 Rhodesia British 
Sooth Atrioa Co Moxoe S fihoderia Moios Citrus Bstate ) [209 


Catalogues, ei 
Ultra Rapid Prooessing Pp 4 (London Kodak 1 td ) 


lanterns etc Pp 82 I 

ThsUseoftheBDH 

No 2 Pp 12 (London The British Drug Boases Ltd ) 


Ingham Birmingham Menial Hospital ) 

The Vttamln RequhremenU of Pigs with Simdal ReArenoc to 
Vitamin A and to oertoln (himpoDents of ths vltainln B duplex 
By A 8 Foot, J Golding and 8 K Kon with the ooUoborotlon of 
J Osn^oiLK M BsnryondS L Hathnanoe (NIBD FnbUcatlon 
Ho 401) Pp 68 + lODUtet (Shlnfleld Beading Matknat InitMate 
Reeeandi In Daliyfag ) it Od [WO 
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Science and National Service 


I T was apparent during the recent critical weeks 
that, though the problem of the utilization of 
science in war-time had been under consideration, 
no comprehensive scheme for this purpose was in 
existence The immediate danger is now past, but 
there are clear signs that the peace obtained by 
fonaultation is not of a character which will per- 
mit of any relaxation of military preparations 
The problem thus still remams an urgent one, 
though we may hope for the time to work out a 
reasonable rather than improvised scheme If this 
18 to be done m a way that is not likely to waste 
the capacities of scientific workers, or to damage 
the structure of scientifio knowledge and research, 
scientific men will need to take the matter m 
hand 

In the first place, it must be emphasized that 
no scheme for the utilization of science can be 
satisfactory to citizens and men of scionoe unless 
Its ultimate aim — the utilization of scionoe for 
human welfare in times of peace — ^is kept steadily 
m view The idea which appears to be prevalent 
in certain countries, that the mam activity of 
human communities is the wagmg of war and that 
peace is merely an armistice for future war pre- 
parations, 18 not one which is compatible with the 
mamtenanoe of civilization or of science Con- 
sequently, the orgamzatiQB of scientific workers 
for war must be oonoeived in such a way that the 
nimimum damage is done to the possible beneficial 
utilization of soienoe. This involves the safe- 
guarding of fundamental scientific research and of 
the main linee of its application, go that once the 
danger of war is definitely removed, soienoe can 
advance as rapidly as possible in carrying out its 
true purpose. It involves, further, the protection 
of the life and effldenoy of a sufficient number of 
key soientifle winkws, and the mamtenanoe of a 


continuity of scientific teaohmg and trammg It 
would be found that such provision would not, m 
fact, be detrimental from the strictly mihtary point 
of view, and that the effective utilization of science 
for war purposes requires, to be fully effective, a 
proper balance between civil and military uses for 
science, even m war-time 

If we are to face in a realistic way the possi- 
bility of war, oertam steps should be taken 
immediately m the organization and the use of 
science, while others of more drastic character will 
be needed only if and when war breaks out 
Scientific war preparations in peace-time involve 
two types of activity The first is the organization 
and development of basic and appUed scientific 
research in such a way that it may be of value 
for war without losmg its actual or potential peace- 
time value The second is the training of a oertam 
number of scientific men, and the preparation of 
many more, for possible war-timo activities 

It 18 clear that measures that were adequate 
for the Great War are unhkely to prove so in a 
future war waged under conditions which will 
probably be even more severe and prolonged. 
Preparation for such a war requires not only a 
much more thorough organization of soienoe, but 
also a much closer mtegration between scientific 
research and the other activities of the coramumty, 
particularly those of mdustrial production, agri- 
culture and health 

When we review the potential needs of the 
Bntish Isles, or the Bntish Commonwealth, m 
war-time, we see that they are primarily those of 
nuuntainmg a human oommumty at full effective- 
ness under conditions of shortage of supplies, 
shortage of men and of general disorganization 
due to enemy attack Most of these are simply 
the problems of normal civilized life raised to a 
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much higher degree of urgency consequently 
development of scientific research to cope with 
these problems is bound to follow m the mam 
the same Imes as those required for the proper 
utilization of science in peace 

The five pnncipal needs of a modem community 
under wm conditions are (1) maintenance of the 
military and civil populations (2) mamtenance 
of war production (3) defence agamst aenal 
attack (4) the carrymg on of mihtary naval and 
air operations (fi) care of casualties Each of 
these problems makes special demands on certam 
of the sciences and requires peace time develop 
ment of research on certam specific pomts The 
stram of war conditions is not uniformly felt it 
bears particularly hard on certam sectors in which 
there are deficiencies not perceptible m peace time 
These weak pomts are those most likely to break 
and the breakmg of any one of them may entail 
military defeat or what is more likely under 
modem conditions economic collapse 

It IS impossible to itemize all these weak places 
but there are at least six which are of cardmal 
imx>ortanoe food non ferrous metals robber 
motor fuel optical instruments and medical 
supphes For all of these we are dependent to a 
large degree on imports which may be restricted 
or cut off altogether At the same time they are 
all products in which an application of science can 
provide either alternative sources or effective sub 
stitutes If this is to be done however it is not 
only necessary to provide as at present forapphed 
research m these fields fundamental research is 
just as necessary provided it is well linked with 
practice In the case of food for example the work 
of geneticists plant physiologists biochemists and 
nutrition experts is no less important than that 
of agnoultunsts 

Similar considerations apply to the more purely 
military aspects of war The defence of the cml 
population against aenal attack has created 
entirely new problems Protection against the 
effects of high exploeives will necessitate a com 
bmation of evacuation and ooiutroetion of shelters 
which will mvolve research in population distn 
bution and m buildmg 

The carrying on of mihtary operations is itself 
a large scale mdustrial undertakmg The question 
of fiiel may be a crucial one Already a great deal 
of fundamental and apphed research has been done 
on the i«oblem of artificial fuels but it is still 
open to doubt whether a more direct attack on the 
problem free from the oonihsion of nval mterests 


might not yield more economical production of 
motor fuel from coal than at present obtains 
Another obrntmtenstic of modem warfare is the 
dependence it places on scientific means of de 
tection and oommimication An adequate supply 
of optical instruments of the highest precision is 
needed and this requires a development of the 
optical mdustry and of optical research on a scale 
that has not yet been attempted 
With the new weapons of destruction which have 
been developed smce the last war and particularly 
with the bombmg of cities casualties are likely 
to be heavy and serious The medical profess 
will have to face a heavier task than in any 
previous war It is difficult to improve technique 
m deahng with casualties under war conditions 
and therefore special efforts in medical research 
are required m order to prepare new and improved 
methods of treatment and rehabihtation Much 
greater quantities of medical supplies will be 
required particularly of drugs for there is reason 
to beUeve that the home production is madequato 
even for peace time We need at once to develop 
drug production and research on drugs comparable 
to that already existmg m Germany and on a far 
larger scale than the £30 000 provided by the 
Medical Research Council for chemotherapy allows 
These are some of the more obvious needs that 
war would bring for apphed and fiindamental 
science There are many others which will be 
apparent to those workmg m different fields But 
if these needs at least are not dealt with now by 
provision and adequate facilities for research on 
both laboratory and factory scale the effect of this 
neglect m war tune will ^ disastrous Further 
it will be necessary to secure that men trained m 
the different scientific techmques are reserved for 
scientific service m war time and that the best 
use 18 made of the registers now bemg eompded 
by the umversities possibly through the coUatera 
tion of the learned societies 
The problems which war raises for scientific 
research are however not mdependent and de 
mands made for one or another of them would m 
the absence of eo mxlination merely mcrease the 
existmg eonfusion and mefficiency of research If 
soienoe is to be used to some extent for the pro 
teotion of humamty m war it needs to be organized 
more comprehensively than it is at present This 
IS not to enticize the existmg organization of 
Bcienoe but to pomt out that it requires to be 
extended and more closely kmt We need a 
National Besewoh Council covering the whote of 
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soienoe and relating it to the running of the oom 
munity both in peace and in war The French 
Oovemment haa just set up such a council which 
IS linked with all the defence Ministries as well as 
with that of national education This is not the 
place to discuss precisely how such a council should 
be formed or how it would group existing organ 
izations but certain requirements must be satisfled 
if it IB to succeed m its mam purpose of utilizing 
science for national service In the first place it 
will need to command the swtive loyalty of a great 
majonty of the scientific workers m Great Bntam 
They will best collaborate with a body which they 
feel represents the most effective scientific workers 
and not simply those chosen on a basis of seniority 
or official position Further at any rate the 
younger among them will not work whole 
heartedly if at all to organize science for a 
possible war unless they see evidence that the 
intention of political poUcy m general is to 
prevent war Lastly if the war should come 
their attitude towards it will largely depend 
on whether it is a war for or agamst the principles 
of democracy and civihzation 
There are two ways in which the scientific man 


can be used under war conditions One u by 
putting him m the position of a mihtary sub 
ordmate whose busmess is to obey orders and not 
to think The other is to give him a chance to use 
his imagmation and knowledge co ordinated with 
that of his fellow scientific workers and tech 
nicians to mticize and direct in so far as he is 
competent the character of operations In the 
first way it is impossible to get the best out of 
scientific men even if they are willing to comply 
with the conditions Any adequate organization 
of science cannot rehnquish the fundamental 
scientific right of criticism Stifling of cntieism 
led to great losses m 1914-18 it might have an 
even more disastrous result in a future war The 
full utilization of scientific workers requires the 
use of their ingenuity far more than of their routme 
service and this can only be secured by giving 
them opportunities and liberty of initiative The 
degree to which this is done may be a decisive 
factor and its neglect might mean defeat m 
which the prospects of reconstruction afterwards 
would be irretrievably damaged It is for the 
citizens and scientific men in the democratic States 
to see that this does not happen on their side 


Foundations of Human Inequality 


The Origin of the Inequahty of the Social 
Classes 

By Prof Qunnar Landtman Pp xvi + 444 (Lon 
don Kegan Paul and Co Ltd 1938 ) 21« net 

pROF LANDTMAN S book in spite of certain 
shortcomings will obtam a permanent place 
m anthropological hterature as an encyclopaedia of 
fact and theory on such subjects as the earhest 
differentiation of society accordmg to age sex and 
personality the role of wealth manual skill and 
commercial efficiency m creating primitive strati 
flcation the question of early phases of pnest 
hood m its dogmatic social and ntual aspects 
The chapters on slavery are valuable as a summary 
of older wwk supplemented by recent evidence 
The book deals somewhat bnefly m the last two 
divisions with the genesis of nobihty and with the 
origins of government * 

Inspired though it is by the olassioal tradition 
of British anthic^logy the book lacks the <^arm 
hod the mtiutive genius of Frazer it falls short 
of the standard set by Westermarok in his almost 
uncanny oreative acumen in the analysis of fact 


and its relevance it has not the flashes of inspu'a 
tion characteristic of the work of Crawley At 
the same time the smoenty the thoroughness and 
the complete impartiahty in deahng with facts and 
theories will allow the reader to draw his own 
conclusions from the matenal conscientiously and 
skilfully accumulated by the aithor 
The very quality of the book and its high 
standard of scholarship mvite criticism on one or 
two pomts In his treatment of the ongms of 
government for example the author fails m my 
opinion to recognize some of the relevant aspects 
of the problem It is of course necessary to discuss 
whether m certam primitive communities power 
is vested in a council or a monarch m a male 
chief or a queen mother handed down by ^ 
hierarchy or distributed thiough a confederacy 
Another important question however still re 
mams In what way do the rulers of prmutive 
peoples carry out their work ? And indeed m 
what does this work oonsiat 1 Do they evi»t^ake 
any legislative initiative or is custom regaioM as 
unalterable 1 In what way are their admmmrative 
functions earned out — through specific executive 
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organs, a tnbal pobce, the chief’s henchmen, or 
by magic and sorcery * An analysis of pnmitive 
government might have considered such aspects as 
l^slation, junsdiotion and adnunistration, as well 
as its fiscal, magical and mihtary functions 
This substantial side of the problem is scarcely 
touched upon Prof Landtman gives us almost 
exclusively the structure, or the form, of early 
government The question of its scope and 
functions is mtereatmg for here we have ap 
parently considerable differences according to 
area In Melanesia, where I studied it at first 
hand, the actual sphere of activity of chiefs, 
councillors and officials is very limited They do 
not act as rulers, but rather as pohtical masters 
of oeremomos The actual rule is exercised by 
custom The chief acts as mouthpiece of the 
traditional routme m war and m economic 
activities , m the interpretation of legal rules and 
their apphcation In Afhca, on the other hand, 
the initiative and executive power of the rulers is 
apparently much wider and more substantial In 
a comparative study like the present one, it would 
have ^n of great value if the author had revealed 
the common measure as well as the variations in 
the actual work of early government The problem 
18 not merely theoretically important, but also has 
actual practical relevancy under systems of m 
direct rule, and, mdeed, m all cases where colonial 
policies are bemg framed or overhauled 
Agam, the practice of starting with a definition 
instead of lettmg it grow out of the material col 
looted, might be questioned Thus when, after 
a very useful review of older theories and definitions 
of slavery, the author tells us that slaves are "an 
unfiee class which, occupymg the lowest rank in 
human communities, are more or less entirely 
subject to the power of their masters” (p 229), 
it seems that from the substance of his subsequent 
analysis a much better definition could have been 
framed For it might have been given not only 
in the somewhat general terms quoted, but also 
m summing up the mum charaotenstics of slave 
labour , of the position of slaves in their freedom 
to marry and reproduce m terms of legal status 
and political disabilities 
As a follower of Rousseau, Prof Landtman 
endorses A B Wallace’s opuuon that "among 
people m a very low state of civilization, we find 
some approach to such a perfect social state” 
Perfut here seems synonymous with eqvaMy, 
homogeneUy, lack of oppression and plenty of food 
and avmpU eommodUies For Prof Landtman tells 
us that “Not only the non-existence of social ranks 
but certain other features of the life of undeveloped 
native tnbee undoubtedly suggest attributes of the 
utopian social state of philosophy Such is the high 
mo^ standardtif some of these tribes and, above 
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all, such the seemingly happy and untroubled life 
some of them lead surrounded by a luxunous 
tropical nature No wonder that they have 
acquired the admiration of so many enthusiastic 
travellers” (p 4) As a corrective to the constantly 
reiterated statements descnbmg the primitive as 
“fear ndden”, “witch haunted”, “paralysed by 
anxiety neurosis”, or “hving m debauchery and 
sexual promiscuity”, such a view is a welcome 
exaggeration of the opposite aspect of pnmitive 
life 

As a matter of balanced fact, however, the stone 
age man of to-day fits neither mto the pages of 
Rousseau nor mto those of Hobbes He is neither 
primarily happy nor panic-ridden , neither virtuous 
nor infected with vice and cruelty In extremely 
small groups, with a limited range of mtorests and 
activities, we cannot look for cultural phenomena, 
fully fledged, formalized, and with a strongly 
pronounced moral physiognomy Under such con- 
ditions, it depends very largely upon the subjective 
stress given by ethnographer or scholar m one 
direction or the other, upon some minute touohmg 
up, whether the Bushman, the Negnto or the 
Austrahan abongme emerges as a happy child of 
Nature or a miserable savage witch haunted, 
starved and bloodthirsty 

The simple yea or nay approach is not suffi- 
cient We have to search m the confused and 
uncrystallized boginnmgs of social and mental hfe, 
and look for the manner m which law and order, 
rank and class differentiation, though but partly 
formed, yet do their work and achieve their 
results We have to establish the early forces 
and foundations of such permanent aspects as 
econonucs pohtical rule administrative and legal 
order, education and religion 

As regards all such problems within the sphere 
of early social differentiation, the present book 
will prove an exceUent compendium of fact and 
information In his actual handhng of most 
problems. Prof Landtman writes not as a follower 
of Rousseau, nor of the dootrmes of Marx, Durkheim 
or Hegel, but as an impartial man of science, one 
of the world’s foremost field-workers, and with a 
sound theoretical outlook derived from the unim- 
peachable teaohmgs of Westermarok 

The greatest merit of all ongmal contributions 
to a new subject-matter is to provoke thought and 
even cnticism, as well as to provide the material 
with which this can be substuitiated Thus even 
my critical remarks are a tribute to the value of 
the book It will remain a standard treatise on the 
somewhat neglected, and nowadays perhaps most 
mportant, problem — that of human mequedity, 
of the possibihties of a 'classless society’, and the 
organization of rank and power 


B MaunowsKi 
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Periodicity of Earthquakes 


Studies on the Penodicity of Earthquakes 
By Dr Charles Davison ix+107 (London 
Thomas Murby and Co 1938 ) 13« 6d net 

When the earth s crust or a portion of it is 
on the pomt of making one of those sudden move 
ments that result m earthquakes a very shght 
force aotmg in the same direction may piecipitate 
the movement On the other hand the same type 
of force aotmg m the opposite direction may be 
sufficient to delay its occurrence If the magmtude 
of the force m whichever direction it acts is sub 
jeot to a periodic variation as m annual or diurnal 
changes of barometno pressuro the same or a 
contrary penodio variation may thus be impressed 
on the frequency of earthquakes m any district 
The study of the periodicity of earthquakes may 
therefore throw hght on both small and great 
movements of the crust 

T hese openmg words from the preface of Dr C 
Davuon s new book clearly mdioate the motive 
that prompted this veteran worker on earth 
quakes to undertake one branch of his extensive 
seismic studies Much might be written on the 
meohamoal questions involved in these prefatory 
remarks without mvalidatmg the Icgitunaoy m 
our present state of ignorance of mquiry mto the 
periodicity of earthquakes Such an mquiry forms 
a natural complement to the author s long and 
valuable work m collecting and cataloguing par 
ticulars of the earthquakes that occur both m the 


British Isles and throughout the world as a whole 
His book summarizes and extensively revises (with 
the aid of many new catalogues) the conclusions 
on earthquake periodicity that ho has pubhshed m 
many articles during the past forty years and more 
The periods Dr Davison has been led to consider 
range from forty two mmutes through diurnal and 
annual intervals to eleven and mneteen years 
a chapter is devoted to each supposed period The 
brief opening chapter describes the method em 
ployed an I the test of reality adopted which is 
one given bv Schuster the author states that the 
test may be and often has been misapphed but 
IS himself convinced that os he applies it it 
estabhshes the reahty of the periods studied m 
each of his chapters In his concluding chapter he 
discusses how the results he obtains throw light on 
the movements of the earth s crust 
Those who know most about the pitfalls that 
beset statistical studies not least m geophysics 
will probably feel that Dr Davison s conclusions 
should be taken as a new startmg pomt rather 
than as the end of this line of investigation Not 
the least valuable feature of his book is the long 
hst of (131) catalogues of earthquakes on which 
his studies have been based and which will 
facihtate new studies of the same data as for 
example by the methods that Bartels has de 
veloped wherein m particular quasi persistence 
18 taken mto acoo int S C 


Electronic Theory and Organic Reactions 


Modern Theones of Organic Chemistry 
By Dr H B Watson Pp viu +218 (Oxford 
Clarendon Press London Oxford Umversity 
Press 1937 ) 16« net 

A BOOK such as that under review was certainly 
wanted m order to oo ordmate the vanous 
modwn theones apphed mamly to organic chemical 
reactions Thus after a general article on theories 
of ohemioal oombmation — a* theme whioh has 
ocoupied the mmds of chemists from the earliest 
days and will do so for many years to come— the 
author passes on to deal with the new physiial 
methods of mveetigation and devotes many pages 
thereafW to a general discussion of the subject, 
mamly of the deotronio theory as apphed to oi^anio 


reactions Although Robert Robinson gave a 
very concise and clear account of this theory in 
hiB lectures at the Institute of Chemistry m 1932 
the work which has been done since needed the 
hand of a ready writer m order to oo ordmate the 
details m a manner capable of being under 
stood by those who are not physically minded 
The desired oo ordination is provided m this bo6k 
and the author is to be congratulated on the way 
in which he has achieved a moat necessary task 
Nevertheless it must be adnutted that except 
m the instance which may be termed The Royal 
Institution Case the theory has not yet proved 
Boffioiently quantitative to enable it to predict It 
stiU rebes too much on what is known and on what 
mdeed has been reoogniEed and provided with 
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other forms of nomenclature, m the past The 
positive negative cause of all chemical reactions 
has been the basis of discussions of mteractmg 
molecules for generations past What we require 
of the new theory, and what it has not yet developed 
to the {hll, IS a quantitative aspect which will give 
direction and not merely offer an explanation 
of what is known No doubt, however, this 
development is only a question of time, and the 
research worker will at some future date be able to 
tell with certamty whether an orgamo reaction will 
‘go’ or not Then, and then only, will the mvesti 
gator save the time and expense caused by the ‘out 
and try’ method of research a method which is 
perhaps more common than many punsts will admit 
The chapter on Free Radiol” is also one of 
considerable mterest That the oombmation of 
organic residues to form more complex molecules 
occurs is clear but what is lacking m this method 


IS direction When the simplest oases are mvesti- 
gated, that is, for example, those oases m which 
only two free radicals are concerned, all is clear 
It IS only when several such free radicals are 
involved that the issue seems to be entirely 
adventitious and may be likened to a dog fight 
It IS foolish to dogmatize m these matters, but it 
seems unhkely that, except m specific oases, this 
method of research can lead to any form of pre 
diction open to serve any useful purpose 
The article on tautomeno change is admirable, 
and will repay reading, as will also the chapter on 
“The Beckmann Rearrangement” and those on 
several other topics of the day 

The book is well present^ and well written 
throughout, and contains just those matters which 
the chemist as such, apart from the specialist, 
wishes to know To the spedhiUrt himself it will 
act as a stimulant and an inoent|»« J F T. 


Scientific Pursuit and Personality 


Scientists are Human 

By David Lmdsay Watson (The Library of Science 
and Culture ) Pp xx +249 (London Watts and 
Co , 1938 ) 7« 6d net 

I N his foreword. Prof Dewey says that Dr 
Watson 18 concerned to show that the pursuit 
of science and the products of science are relative 
to the mental world of the scientist, to the 
orgamzation of his personaUty m all its phases, 
and that this m turn is relative to the social 
organization that subsists” That is surely a 
commonplace nowadays , the only dispute left is 
that between hberals and communists concerning 
the relative importance of personaUty and social 
organization 

Dr Watson is very defimtely hberal , indeed, 
he scarcely seems aware that the communist view 
IS held senously The first part of his book is 
directed to an mquiry whether the social organiza 
tion that subsists m the United States is favourable 
to the personaUty of those possessed of true 
scientific ongmahty He concludes that it is not 
I am quite incapable of offering any opmion con> 
oeming the matter, because the conditions he takes 
for granted in Amenoa do not prevail m Oreat 
Bntain We doubtless suffer from our own evils , 
but our umversities do not, I thmk, over value 
“drawing-room standards” , nor would ecoentno 
gemus find its spiritual home here m an industrial 
rather than m an academic institution 
But even an Ammoan reader might ontioize 
Dr Watson’s analysis He seems to assume that 
•olentiflo genhis is always associated with the same 


kind of personaUty and that conditions adverse 
to one gemus must be adverse to all This is by 
no means obviously true , it is difficult to imagme 
a state of society that would be congenial both to 
a Cavendish and to a Rutherford , it is equally 
possible that almost any state of society will 
encourage some type of scientific gemus More- 
over, Dr Watson’s arguments are difficult to 
follow He 18 obeessed with n^eoted gemuses , 
but whatever were the reasons why Fresnel and 
Mendel did not receive their full recogmtion, they 
were certamly not the machinations of the ‘ good 
executive” to which (I understand) all Amencan 
evils are due Again, the fact that Dr Watson 
thinks that certam of his oontemporanee are 
neglected surely does not prove that they are 
gemuses , the judgment of oontemporanes is 
aometimea right It is all very puzzling 
The rest of the book is concerned with the de 
nunciation of certam fallacies that, aocordmg to 
Dr Watson, vitiate much of modem science 
(Whether they too are due to the “good executive” 
IB not clear ) The difficulty here is to discover 
who entertains these fallacious doctnnes , for 
whenever Dr Watson quotes a scientist (even 
myself I), he does so with approval Moreover, the 
true gospel, as he expounds it, does not seem to 
be very novel , it appears to be made up ot 
selections, not idways s^-oonsistent, from all the 
chief writers on scientific pnnmples and methods 
I am sorry to be so disparaging, for Dr Watson’s 
theme is interesting , but 1^ personal grievances 
appear to have got the better of his judgment 
Nohmah R Camfbill. 
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The Doctor's View of War 

Edited by Dr H Joules Pp 123 (Loudon George 
Allen and Unwin, Ltd , 1938 ) 3« 6d net 

T his admirable bttle volume has the strongest 
claims on the att«tition of all scientific workers 
Dr Joules and his colleagues give a concise but lucid 
account of the service which the doctor can render 
m time of war, and the problems he has to face, as 
well as of the effect of the disregard of the Bed Cross 
emblem m recent years Much more than this is, 
however provided An ably written chapter deals 
succinctly with the biological effects of war, and 
argues that it is doubtful whether a differential 
mortality between different groups would be great 
enough to have any evolutionary significance withm 
a short time It is conaiderod rather that modem 
war would wreck the present structure of society 
without any permanent biological damage having 
been inflicted 

It IS however, for the stimulating and highly 
suggestive chapters which deal with the professional 
responsibilities of the doctOr towards the State and 
in the defence of the civilian population that soientifio 
workers should be most grateful What is written here 
of the medical profession is equally true of soiontiflo 
workers of other groups, anil the problems which 
face a professional association m relation to the State 
and the responsibility that such associations must 
bear for independent investigation and oritioisra are 
admirably presented If the volume did no more 
than arouse scientific woriiers to the responsibility 
that they must bear m this way for conservmg the 
fragile life of our demooratio institutions it would 
be welcome It issues, however, a call to wider 
action on an international scale to eliminate the 
causes of war, and the responsibility of the doctor 
or other scientific worker as a private citizen 
for supporting a foreign policy which insists on 
such preventive measures is firmly urged Equally 
it IS urged in conclusion that the medical associations 
of different countries should take thoir own collective 
action to assure ordered soientifio progress, nationally 
and internationally conceived smd practised, and that 
the relations of the profession to the State should bo 
based ui>on a senes of well defined principles 

These Amazing Electrons 

By Raymond P Yates Pp xiii+326 + 46 plates 
(New York The Macmillan Co , 1937 ) 168 net 

T his volume merits senous consideration ets an 
attempt to popularize science, with proper 
emphasis on its social sigmficanoe It is not a mere 
book of wonders (although they are m it), but an 
accurate and well illvistrated account of the pnnoiplee 
and applications of eleotromos The development 
IS not superficial, but it should Be possible for anyone 
to follow it easily who has no more mitial knowledge 
of electricity than is required for the use of ordmsty 
domestic eleotnoal apparatus Mr Yates's style is 
vivid, almost racy, and will probably untate an 
acade*mcally trained physicist , but it is unlikely to 
disturb the average lay reader 


Advanced Algebra 

By Clement V Durell and A Robson Vols 2 and 3 
Pp xi + 196-610+xxiii-xlvi+4 (London G Bell 
and Sons, Ltd , 1937 ) 128 fid 

T his book, comprising vols 2 and 3, is mtended 
to complete the school course and to provide a 
suitable mtr^uotion to higher woric for those who 
are proceeding to the universities Attention has 
rightly been concentrated upon fundamental pnn 
oiples and methods which are essential to a more 
advanced study of modem mathematics Vol 2 
deals with finite senes, difference equationB, complex 
algebra, partial fractions, theory of equations, 
sequences emd convergency In vol 3, the student 
IS mtroduoed to those parts of the subject which are 
of special significance m the modem developments of 
mathematics — inequalities determinants, matnoes 
elementary probability and the theory of niunbers 
Throughout, the text has been prepared with much 
skill, thoroughness and clarity , the methods are 
up to date and admirably adapted to lay a sound 
foundation for further study There is also an 
abundance of exercises for the student and these are 
roughly divided into two groups, the first consisting 
of straightforward applications of the bookwork, and 
the second of carefully graded sets of more difficult 
problems Ihe book should be very useful and 
especially to those who intend to specialize m 
mathematics 

Engineering Electronics 

By Donald L Fmk Pp xiu + 368 (New York and 
London McGraw Hill Publishing Co , Ltd , 1938 ) 
218 

T''HE author, who is managing editor of the well 
-i known journal Electronics, is in an ideal position 
for observing the continuous and successful applioa 
tioii of electronic devices to industry Without the 
subtlety associated with the specialist and research 
worker, or even a professor, and taking a robust 
point of view, he has produoeil a well balanced text 
covering ground which has mdeod been covered 
before, but not m a way that a practising engineer 
can, and ought to, understand Sufficient theory of 
electrons m vacuum and gas tubes is moliided to 
make the mtemal and external circuit phenomena 
of these mtolligible A large number of electronic 
problems serve to illustrate magnitudes and the 
possibility of practical use of controls 

LECH 

The Climates of the Contments 

By W G Kendrew Third edition Pp xii4-473 

(London Oxford University Press, 1937 ) 218 qet 

T he third edition of Mr Kendrew s book does 
not bear any striking outward marks of differing 
from the earlier editioru, but many minor emenda 
tiona have been made, both m the text and m the 
tables The book remains, as before, the most usefiil 
and oonveniant collection of climatic data available 
m the English language, and not the least of its 
virtues IB that it gives data for the whole world in 
one set of units 
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High Altitude Cosmic Radiation* 


By Prof P M S 

\ 7ERY great advances have been made during 
^ the last year m the understanding of the 
oomphoated phenomena of cosmic radiation One 
of the most important steps has been the expen 
mental verification of the validity of the pre 
dictions of the quantum theory of radiation up 
to very high energies The apphcation by Heitler 
of the quantum theory to the coll sions of energetic 
electrons with atoms and also the semi classical 
treatment of the same problem by Williams and 
by Weizsacker show that energetic electrons are 
rapidly absorbed in matter by the emission of 
energetic photons and further that the photons 
are equally rapidly absorbed by the production of 
pairs of positive and negative electrons The 
oombmation of these two processes leads to the 
cascade theory of showers which was developed 
mdependently by Bhabha and Heitler and by 
Carlin and Oppenheimer When an emrgetic 
electron traverses an absorber it gives rise by 
success ve acts of photon emission and pair pro 
duction to a large number and for very energetic 
electrons to a very large number of positive and 
negative electrons and photons Eventually the 
loss of energy by ionization brings this process to 
an end leading after the first buildmg up of a 
shower to its eventual absorption 
This cascade theory of showers was found to 
explain m a very satisfactory manner the behaviour 
of the soft component of the cosmic rays in the 
atmosphere in particular the measurements at 
high altitudes by Regener and by MilUkan and 
them CO workers The theory was also able to 
explam many of the features of the much studied 
transition curves of showers and bursts m dense 
materials which were first mvestigated by Rossi 
and Hoffmann respectively The details of the 
building up of cascade showers can be seen m 
cloud photographs some taken by Street and 
Stevenson are especially notable m this respect 
Once the vahdity of the quantum theory for 
electrons with energies of 10 ”-10” electrin lolts 
had been established it become oertam that the 
penetrating rays which are m the great majonty 
at sea level must consist of a new type of {u^iole 
with a mass mtermediate between that of an 
electron and that of a proton The possibihty that 
the penetrating component might consist of a new 
type of particle had been discussed by Auger m 

*Intm|iiatorT iddreM st i inDiMdimi In SesUon A (MnttieiaUlenl 
4n4 Ppptal SdMce) ofUw BiftWhAwodatlon on Ansmt SO 
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the course of a detailed discussion of the widely 
different properties of the hard and soft com 
ponents 

Neddermeyer and Anderson* first put forward 
strong evidence that the penctratmg rays con 
sisted of particles which had a mass intermediate 
between that of electrons and protons Cloud 
photographs taken by Anderson Street Williams 
Brode Ehrenfest and others have shown that the 
mass of the new particle is probably of the order 
of 150 times the mass m» of an electron 

Once the experimental exittenoe of the new 
particle had been estabhshed great mterest was 
aroused m a theory of nuclear forces put forward 
m 1936 by Yukawa* m which he had postulated 
the existence of particles with a mass of about 
100 times the electromo mass m order to explam 
the short range nuclear forces by assuming that 
this field was related to the emission and absorp 
tion of such hypothetical new particles m a similar 
way to that m which the coulomb forces between 
electrons and nuclei are related to the emission and 
absorption of photons On this view the range of 
the nuclear forces which is of the order of the 
classical radius r, of the electron and so the 
size of the fundamental heavy particles is essen 
tially related to the mass of the new particle 
through the relation X = h/jic where X is its 
Compton wave length and p is its mass If p'-~ 
137 », thenx^n 

In order to explam p decay Yukawa assumed 
further that the new particle mteracted with 
electrons and neutnnos It followed that the new 
particle if it existed m the free state must be itself 
P active that is it must dismtegrate spontaneously 
mto on electron and a neutrmo with such a 
probabihty that its mean tune of life when at 
rest IB given by 

1, = 3h*/g*pc 

where g is Fermi s constant of p decay Takmg 
g 4- 4x 10-> and p = 200 m, we get J*. i X 10 ‘ 
sec When movmg very rapidly the particle will 
live longer owing to the relativity change of tune 
scale as pomted out by Bhabha* and so will have 
a mean tune of life T = yT, where y > 1 and 
IB the ratio of the total energy of the particle to its 
rest energy 

The predicted instabihty of these particles pro 
vides an immediate explanation of the onnous fact 
that had been deduced from the observationa by 



No 3598 Oct 15, 1938 


NATURE 


several workers, that there are apparently no 
penetrating particles incident as prunanes on the 
top of the atmosphere on the now theory they 
would, of course have dismtegrated in space 
before reaching the earth Recently, Heisenberg 
and Euler* have shown how the spontaneous 
decay of the new particle can explain the striking, 
but hitherto mexpbcable failure of the mass 
absorption law for the penetrating rays m air 
and in dense materials 

By observations at groimd level and in the 
tube station at Holbom Follett and Crawshaw* 
found that the mtensity of the rays under a large 
thickness of air was about one half that foimd 
under the same mass of clay Ehrmert* foimd a 
Bumlar discrepancy between the absorption by air 
and by water The effect was studied m con 
siderable detail by Auger’ and his co workers 
who obtamed results whioh can be interpreted as 
showmg the greater absorption of air at low 
pressure compared with air at normal pressure 

Heisenberg and Euler show how such observa 
tions can be explamod quantitatively by the 
spontaneous decay of the new particle This 
follows from the fact that m air the distance 
travelled by the particle dunng its mean tune of 
life IB rather less than its range as defmed by its 
ionization loss, whereas m dense matenals the 
latter range is very much the smaller Thus m 
au the decay increases the apparent absorption 
while m dense materials it has little or no effect 

A simplified form of the oaloulations of Heisen 
berg and Euler shows clearly how the order of 
magmtude of the tune of decay can be obtamed 
from the observations For example, from the 
measurements of Follett or of Ehrmert it can be 
seen that the mtensity under 60 m water 


equivalent of air is about a half that under the 
equivalent thickness of clay or water We conclude, 
therefore that one half the rays decay spon 
taneously m the time required to traverse 60 m 
water equivalent of air that is a distance of 
about 60 000 m The mean tune of life T is there 
fore of the order of 6 x 10*/3 X 10’“ = 2 x 10 * 
sec Smoe the value of y for the rays assummg a 
mean energy of 10‘“ c volts and a mass of 200 m,, 
18 about 100 we get — 2 X 10 * sec Though 
this value is about four times that predicted by 
Yukawa the agreement must be considered as 
most satisfactory m view of the early stage of the 
theory and of the crudeness of the deductions 
from the experiments 

There seems therefore to exist definite expen 
mental evidence for the spontaneous decay of the 
new particle The accurate determmation of this 
time of decay and of the mass of the particle is 
now one of the outstanding problems of cosmic 
ray research It is possible of course that there 
are other methods than that of spontaneous 
decay by which the new particles may disappear 
but further oxpenmontal results are needed before 
any certamty can be attamed on this pomt bmeo 
there can be no particles of this type mcident on 
the atmosphere they must all bo produced m the 
atmosphere as secondanes to the mcident electrons 
No evidence as to how this occurs has yet been 
found 
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The Old Stone Age in European Russia* 


A ROH^OLOGISTS are generally agreed as to 
the importance of obtauung more precise 
and detailed mformation about the actual con 
ditions of the cultural stages of eastern Europe, of 
which the greatest part is European Russia At 
the same time, the total of mformation relatmg to 
the palseobthio penod m that region, which has 
appeared m English, French and German, is 
negligible , and knowledge of the penod is far 
from satisfactory Dr Golomshtok, accordingly, 
at the suggestion of Mr H H F Jayne director 
of the Umvemty Museum of Pennsylvania, with 

.‘n. 

rp T+m-4#8+»*xTU pittet 


the assistance of the Board of Managers of the 
Museum and a grant from the National Research 
Council has brought together all the data available, 
r^ardless of the language of pubhoation, but so 
far as possible endeavourmg to present the first 
hand evidenoe of the excavator Some idea of the 
importance and magmtude of his undertakmg will 
be gathered from the fact that while Burbtt lists 
nine sites, MaoCurdy fourteen, and Ebert and 
Menghm six and seven respectively the present 
survey, which it is pomted out, is not to be re 
garded as final, covers no fewer than 105 sites to 
which must be added eight sites on which human 
remains have been found, without artefimts, but 
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m association with a fossil fauna, or otherwise 
dated 

In the history of palsoohthic studies in Russia 
up to 1917 the first site discovered was Qontzi 
in the Poltava reuion, where fossil bones in asso- 
ciation with a flint irnplement attracted the 
attention of Kaminsky a local teacher, in 1874 
Three years later Count U S Uvarov, the father 
of Russian prehistoric archaeology, established the 
existence of a palceolithic site on his estates near 
the village of Karacharovo and m 1879 his 
collaborator, Poliakov, discovered Kostenki I one 
of the most important sites m Russia The visit 
of K S Merezkovski a botanist, to the Cnmea 
resulted in the discovery of a number of cave sites 
Suren I Cherkess Kermen etc , while from 1880 
onward palssolithio cultures were determmed in the 
Dnieper region (Antonovitch) Nova Alexandria 
(Knstaphovitch) Tomsk (Kaschenko) Cynll St , 
Kiev (Khvoiko) and Ilskaya in the Caucasus 
(Baron de Baye) Uvarov and Volkov, by their 
summaries of existmg knowledge, and the latter 
also by trammg young archseologists in his excava 
tions at Mezme (1908) placed palaeolithic researches 
m Russia on a truly scientific basis Among 
Volkov’s pupils, P P Epbimenko is the most 
distinguished archaeologist m Russia of to day 

Under the Soviets, archaeological studies have 
received a tremendous impetus, and the interest 
of the general pubhe has been much enhanced 
Old sites have been re examined and new sites 
opened In 1922, Zamiatnin discovered and ex 
ammed Borshevo near Kostenki where also he 
excavated new sites Important investigations 
have been earned out by Q A Bonch Osmolovsky 
among others m the Cnmea In Siberia, extensive 
studies have been made m the Yenisei distnot and 
m the region of Irkutsk , while archaeology has 
been supplemented by a more detailed study of 
quaternary geology and palaeontology by Pavlov, 
Gromov and others The only survey of this work 
hitherto in a language other than Russian is by 
L Sawicki , but it is m Polish 

The materialistic mterpretation of history now 
followed under the Soviets requinng the mvestiga 
tion of every factor that mfluenced culture, 
expeditions have studied, alongside the arohseo 
logical and ethnological data, local geology, fauna, 
flora and climate Microsoopio examination of char- 
coals have afforded much information as to flora 
and climatio conditions 

Russian students of the development of culture, 
bemg firm beUevers m the evolutionary material 
istio explanation of cultural changes, are strongly 
opposed to the theories of cultural borrowings and 
migrations of Western archseologists, as well sui to 
the anUqusuian attitude of mterest m antiqmties 
per se, which forgets the people who made them 


Agam, Russian archaeologists claim that their 
statistical and funotioiud methods of study have, 
on one side, saved them from laymg undue stress 
on ‘leading’ types, which give a distorted view 
of the culture, and on the other they have been 
led to such discoveries as those of underground 
dwelhngs of palaeobthio man which have been 
overlooked m the West 

Before tummg to aurchaeologioal discovery the 
conclusions of recent geological and palaeonto 
logical mvestigations may be summarized as 
follows The existence of three and only three 
defimtely traceable glaciations has been established 
These are Mmdel Risa and Wurm The Gunz 
was very weak and either its traces were obliterated 
by subsequent advances of the ice or it was not 
effective The other three glaciations appear to 
correspond in time and m general charactenstics 
with those of western Europe The fauna which 
accompanied the vanous climatic changes gener 
ally oorresponds to that of western Europe but 
on the whole has a colder character The extremely 
warm species are few and not abundant The 
Crimea and Caucasus show local variation 

The discovery which has probably attracted 
most attention among Western archeeologists in 
the post War years is that of the human skeletal 
remains, generally known as the Podkumok skull 
from the Caucasus These remains were found in 
the autumn of 1918 m the course of excavations 
for a sewer m the town of Piatigorsk They were 
below a pottery vessel and a polished stone per 
forated disk , but owmg to political conditions 
no observations of the exact position of the human 
remains was possible Later the remams were 
dated on the basis of general geological conditions 
resulting from a survey by P V Rengarten Accord 
mg to this, the find was m the fifteen metre terrace 
of boulder clay deposits on the left bank of the 
Podkumok River General conditions for the 
North Caucasus show three terraces at 15 m , 60 m 
and 120 m respectively, all belonging to the 
Quaternary Age On this showmg the Podkumok 
fod belongs definitely to the Wdrm glaciation 

The Podkumok remains are part of a oramum 
consistmg of almost the whole of the frontal bone, 
the front parts of both temporal bones and a 
small part of the nasal bone, a fragment of the 
right side of the lower jaw with five teeth, and 
some other fragments of the skull and skeleton 
The bones are thin and small and the muscular 
attachments weak Gremiatsky identifies the 
remains as those of a female of from fifty five to 
sixty years of age of the Neanderthal group, but 
showmg an approach to H taptena, which would 
place it between Neanderthal and ‘modem man’ 

While Gremiatsky holds that this find defimtely 
establishes the existence of Neandothal num in 
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the Caucasus in conditions very similar to those of 
the diluvial penod of western Europe there has 
been a disposition recently m Russia to question 
the Neanderthal affimties of Podkumok while Sir 
Arthur Keith it is noted, has expressed the opimon 
that it IB altogether of the neanthropic species 

In this connexion, it is to be remarked that the 
biological conception of the development of man 
favoured by Soviet arohapologists pictures that 
development as one uninterrupted cham of evolu 
tion, and the view of Western archaeology that 
the Neanderthal race died out and was replaced 
by a new Cro Magnon race is vigorously denied 
Cro Magnon is considered to bo a direct descendant 
of Neanderthal man , and it is held to be even 
possible that this transformation may have taken 
place m Europe 

A number of human oramal fragments have been 
found with fossd bones of an extmot fauna at several 
Bites on the Lower Volga Of these the most con 
siderable are known as Undora I and Undora II, 
from the island of that name on which they were 
found The skulls have been reconstructed by 
A P Pavlov, and classified by him as belong 
mg to a group which moludes Galley Hill Brunn 
and Canstatt, of early post glacial date 

The dating and mterpretation of cultural finds 
by Soviet prehistonans are often founded on cer 
tarn basic assertions, which lead to important 
divergences from the views held by Western 
archseologists The acceptance of the universal 
evolutionary scheme of cultural development with 
the material basis as the mam determmant, results 
m a fairly well outhned succession of the phases 
of social structure, correspondmg to the different 
stages of mdustnal development The centre of 
gravity hes m the method of production, and 
strenuous objection is taken to ‘migrations’, 
borrowing’ and ‘superior races’ This view, how 
ever, leads to oertam difi&culties and moonsistencies 
Ephimenko, for example, when faced by oertam 
very primitive characters m Neanderthal man, 
attributes them to the degeneration which arose 
from close mterbreedmg m the small Neanderthal 
group Yet on the other hand, the relatively poor 
mdustry of the Moustenan group is taken as a 
proof of the tenacity and ingenuity of Neanderthal 
man 

To acooimt for the superior physical characters 
and mdustry of Cro Magnon man, it is argued that 
new conditions of existence changed the character 
of the social structure, creatmg, m place of the 
closed primitive horde, more ‘"complex groups of 
mteroommumoatmg hordes Hence arose rapid 
cultural growth and the formation of a new 
pkysioal type, which entered the history of Europe 
during the Upper Palseolithio penod as the Cro- 
Magnon raee This new, it is only fair to say, is 


not accepted by all Soviet archeologists Bonch- 
Osmolovsky mamtams that while Neanderthal 
man differed physically from modem man, these 
differences were such as to limit his functional 
possibilities Thus the structure of his hands pre 
vented him from makmg long knife like blades 
which required a very accurate blow for their 
detachment Hence Neanderthal man and Cro 
Magnon man represent stages m the process of 
perfection, which are the result of physical changes 
dictated by the gradual development of social 
life 

On summanzmg the material from the one 
hundred and thirteen localities listed, certain 
generalizations are seen to emerge European 
Russia would appear to be very poor m remams 
of Lower and Middle Palseobthic cultures No 
true Chellean and Acheulean sites are found Two 
accidental finds of coups de poxng are doubtful , 
but a senes of Acheulean sites reported m the 
Caucasus by Zamiatnm may change these con 
elusions when data are available The so called 
pro Moustenan’ cultures, such as are found m the 
lower layer of La Micoque and La Ferrassie are 
represented by the lower layer of Kuk Koba The 
datmg of this site, however, is far from settled 
The upper layer is regarded as pre Moustenan or 
archaic Moustenan Transitional between Middle 
and Upper Palaiohthio, corresponding to Abn Audi, 
IB Shaitan Koba These sites are dated by Gromov 
as from Riss Wurm to the maximum of Wtirm 

In the Upper Paleeohtbic there is an absence 
of stratigraphical evidence of distinctly different 
cultural layers In the cave sites of the Crimea 
and the Caucasus where geological evidence is 
lacking, it IS frequently necessary to rely on 
analysis of the faunal complex Ihe bulk of Upper 
Palseohthic sites are open camp sites of huntmg 
peoples In these two cultural complexes can be 
distinguished The first of these complexes con 
sists of large accumulations of animal bones very 
much like the veil known bone piles from Pled 
most Moravia As a nile they contam very few 
stone implements The second complex acoordmg 
to most Russian archeeologists, represents the place 
of more or lees permanent habitation of these 
huntmg groups It is charaotenzod by red pig 
mentation of the ground, due to the jH-esenoe of 
ochre, the remains of open fires, filled with ashes 
and charred bones and usually by large quantities 
of stone and bone tools In several cases, defimte 
traoes of permanent habitations were found, some- 
times with stone slab foundations, well preserved 
fireplaces, copmgs, mches m which objects were 
kept, and caches of flint and bone tods Nearby 
were storage pits and primitive ‘ovens’ 

The flmt mdustry of the Russian Upper Phteo- 
hthio presents almost every variety of form known 
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to western Europe except the very specialized deoadenoe of technique are said to be younger, that 
classical ‘Solutrean The ‘leading* bone forms, is, Magdalenian Hence Ephimenko finds true 
such as the Aurignacian cleft base and harpoons, Aungnacian m one site only, Suren I The rest 
are totally absent Consequently an entirely new of the Upper Palaeohthio sites, excluding the 
set of cntena for dating is necessitated , and the transitional with miorolithio industries he classifies 
subdivisions of Upper Palieohthio industnes are as Aungnacian Solutrean and Solutrean Magdalen 
employed with different imphoations Aungnacian lan, affirmmg that no true Solutrean sites are 
Proto Solutrean Solutrean and Magdalenian are known m Russia 

used to designate stages in the development of Basically, we seem to have m European Russia 
culture, rather than specific cultures Thus bifacial the Early, Middle and Late Upper Palaeolithic 
flaking and the point d cran, even m its most mdustnes all characterized by the blade technique, 
atypical form, are taken as mdicating Solutrean which starts very much like the Aungnacian m 
temporal afifimties Taking this as the middle western Europe, develops, aoquues some peculiar 
pomt, mdustnes where these charaotenstios are traits, suggestmg Solutrean influence, and then 
less promment are taken as older, that is as slowly degenerates, finally reachmg the stages of 
Aungnacian others which show a general a miorolithio mdustry 


Hugh Miller, 1802-56 

Commemoration at Cromarty 

^ I ^HE nse of geological knowledge m the first of science and rehgion, m The Testimony of 
half of last century was marked by the the Rocks” (1867), which received its final 
appearance of innumerable books deahng with the corrections on the day of its author’s death , and 
nch mass of observations which could be made m the same year was pubhshed Voices from the 
by even superficially mterested persons Most of Rooks , or Proofs of the Existence of Man dunng 
these books are wisely forgotten , but m the the Lower Palaeozoic Penod”, which is now best 
residue there are some of the strongest foundations forgotten Posthumously, m 1868 S 3 anonds 
of the present science One stands out among the edited the manuscript of ‘ The Cruise of the 
greatest, both in content and in its influence on Betsey , with Rambles of a Geologist”, 
others “The Old Red Sandstone or New Walks m which, m my opmion, contains the most dehghtful 
am Old Field” by a man who was proud to be a prose of all Miller s output Other less important 
journeyman mason Buckland said that “geo- geological books and papers, besides other works, 
logists were amazed amd dehgbted” by this book, came from his pen 

and his phrase must be echoed to day, admost a To Hugh Miller geology was an moident m the 
century later revelation of rehgion, but he was usuaJly a shrewd 

Hugh Miller wrote other books, many of them and anourate observer who faced the deductions 
deahng with geological topics, but * Ihe Old Red which he could make from the facts of his observa- 
Sandstone” seized popular imaigmation and made tions In the dedication to “Footpnnts of the 
this perhaps the most widely known geological Creator” he wrote “The ingenious and popular 
formation He had a few comments on the geology author [Chambers] whose views on Creation 1 
of his native Cromarty m ‘ Scenes and Legends of attempt controverting, virtually oamea his appeal 
the North of Scotland”, which was appreciated by from science to the want of it 1 would fam adopt 
distmguished critics for its htersiry quahties “The an opposite course ” He was a strong behever m 
Old Bed Sandstone” was published senally m the notion of suooessive creations, and the great 
1840 m the WtineM newspaper, of which Miller profusion of fossil fishes m the nodule-beds wbioh 
was editor , it appeared as a book in 1841 “Foot- oepur at certain levels in the Middle Old Red Sand- 
pnnts of the Creator, or the Asterolepis of Strom- stone of the Moray Firth led him to desonbe these 
ness”, followed in 1847 as a reply to the “Vestiges horizons as “platforms of death” For some time 
of Creation”, m which Chambers had published hu efforts were directed to reconciling Biblical and 
anonymously an evolutionary theory Miller’s geological knowledge, and m the atmosphere of 
answer was, m its tune, a remarkable and able nearly a oentuiy later it is not always easy to 
contribution to (3instian apologetics He dealt estimate the influence of these attraipts 
further with the hotly debaW frontier-temtonee His mdignabon was powerfully aroused by two 
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thugs — the oleanngB u the Highlands, dunng 
wlu(^ large seotions of the orofber population were 
packed off to the colonies , and the system of 
patronage then prevalent m the Church of Soot 
land Some tracts published u 1839 made a very 
deep impression, and m 1840 he was persuaded 
to become editor of the Witness, the organ of the 
non mtrusiomst party His energies had found a 
congenial outlet, and his conduct of the news- 
paper played a great part m the events which led 
to the formation of the Free Church 
The scientific content of Miller’s geological 
work 18 perhaps magnified by his hterary qualities, 
but it can stand on its own ments It must be 
remembered that very little was known at that 
time of the comparative anatomy of Itmng fishes, 
and it is not at all remarkable that Miller made 
several mistakes m his accounts and reconstnic 
tions of the curious fishes of the Old Bed But 
these were mistakes m the mterpretation and 
synthesis of a great number of new, accurate 
observations which he made on the actual fossils 
Sir Archibald Geikie wrote “He was not ui any 
sense a tramed geologist He lacked the habit of 
patient and detailed mvestigation in departments 
of the science that did not specially mterest him, 
but which were essential as a basis of accurate 
induction and successful speculation”, though 
perhaps T H Huxley's was a fairer appreciation 
' The more 1 study the fishes of the 'Old Red’ the 
more I am struck with the patience and sagacity 
manifested m Hugh Miller’s researches, and by 
the natural instmot, which m his case seems to 
have supplied the place of special knowledge ” 


(197 

It IS often assumed that because men like Hugh 
Miller and Robert Bums were of humble budih 
and were manual workers that they were without 
education , but the Scottish parish school system 
was proof against that Miller himself said that 
his want of the more orthodox leammg was largely 
his own fault As for Latm he wrote at thirty 
SIX years of age I abommate it and ever 
did smee I burned my Rudiments” and Latin 
was a hafi mark It is recorded that his uncles were 
prepared to assist him to King s College at Aber- 
deen, but he became a stonemason against family 
advice From his work he contracted sihcosis, 
which ruined his health , and in later years his 
mmd became affected and he shot himself m 1866 

Though Miller wrote much on other geological 
topics (for example, the shelly boulder clays of 
Scotland), it is particularly with the Old Red 
Sandstone and its fossils that he is associated 
Ho came early under the influence of Dr John 
Malcolmson and Prof Flemmg, and later corre 
sponded with Agassiz and with Murchison (who 
was also a native of the Black Isle) On the other 
hand he was regarded by many geologists m north 
east Scotland as their mouthpiece, and such men 
as Robert Dick of Thurso kept him informed of 
their new discovenes and sent him specimens 
without which much of his work would never have 
been wntten 

Miller was bom of mixed Scandinavian Scottish 
and Celtic stock at C!roraarty in 1802 and the 
cottage m which he was bom was handed over to 
the National Trust for Scotland on September 26, 
1938 T S W 


News and Views 


Dr C. G Darwin, FRS 
Thu Lord President of the Council has appointed 
Dr C O Darwm, master of Christ s College, Cam 
bridge, to the directorship of the National Physical 
Laboratory, rendered vacant through the ill health 
of Prof R H Fowler, who is unable to take up the 
post The name of Darwm is so completely identified 
in popular speech with the author of “The Ongin of 
Species that it is not always easy to give due credit 
to the work of his illustrious descendants Dr 
Darwm is a grandson of Charles Darwin, and a son 
of the late Sir George Howai^ Darwm, formerly 
professor of astronomy at Caiabndge Ho is dis 
tinguished for his woric m noathematioal physios, 
especially for his researches m collaboration With 
R H Fowler on statistical meobamos (1922) and 
on the quantum theory of the electron and the 
atom (1927) He described the electron as a vector 
travs ^ving two independent components analogous 


to the polarized components m u wave of light 
Much of this later work was done while Darwm 
occupied the Tait chair of natural philosophy m the 
University of Ldmburgh There, as a colleague of 
Prof E T Whittaker, he did much to strengthen 
the mathematical school m the University and at 
the same tune his influence was exerted on the 
council of the Royal Society of Edinburgh The 
stnkmg address which he delivered at Cambridge 
this year as president of Section A (Mathematical 
and Physical Sciences) of the British i^ssooiation has 
been desonbed os a model which other sections might 
study 

Dr. Alexander Scott, FRS. 

Tub announcement of the retirement of Dr 
Alexander Scott from the honorary directorship 
of research at the British Museum Laboratory 
brings to mmd that he was a pioneer m a field of 
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applied science which, largely through his initiative 
and vision, has developed beyond all expectations 
The idea of having a scientiflo laboratory m an 
arohieologioal museum was entirely novel, when, m 
1919, the trustees of the Bntisli Museum sent a 
request to the Advisoiy Council for Scientific and 
Industrial Research for assistance in connexion with 
problems of cleaning, restoring and preserving 
antiquities That Dr Scott was called m to advise 
was singularly fortunate His wide knowledge of 
chemistry coupled with his mterest m antiquities 
fitted him peculiarly for the work Within seven 
years the original inquiry had been satisfied and the 
results published in three reports which aroused 
Widespread mterest Early experiences were of 
mcalculable value when he visited Luxor and co 
operated with Dr Howard Carter m preserving 
many valuable objects from the tomb of Tut ankh 
Amiin As expenonoe aocumulatod, the fact oinerged 
that scientific assistance could be of much greater 
\alue to arolueologj and the British Museum in 
general than had been at first supposed There were 
questions of authenticity, of the composition of 
materials, of ancient technique, of classification, and 
of general diagnosis tliat could be answered only 
with the help of qualified scientific staff having the 
necessary facilities Dr Scott has had the satis 
faction of founding and controlling the development 
of a research laboratory which from small beginnings 
became at length (in 1931) incorporated as a depart 
ment of the British Museum, and le recognized to day 
as being of the first importance by archarologists and 
museums the world over 
Rejoinder of an Egg Collector 
To Mr Edgar P Chance all credit is duo for hm 
film of cuckoo life, which thiilled every ornithologist 
who saw It and made a distinct contribution to 
scientific knowledge Ihis achievement, however, 
does not neeessarily justify all his other activities, 
and for his egg collecting ho has been severely 
criticized His rejoinder apj;xiars as an eight page 
pamphlet entitled An Egg Collector Replies to his 
Critics” (Sept 1938) In our view, an appropriate 
reply would bo to show that the amount of disturb 
ance caused to wild birds was justified by the amount 
and value of the soiontifio knowledge gamed from 
the collections and published for the information of 
other scientific workers Unfortunately, this reply 
makes no attempt at such justification, and is marred 
by expressions which cannot further the case of the 
egg collector The author s ethics are hmted at m a 
paragraph which states that * Bird Protection laws 
are proverbially stupid (we have not heard any 
proverb on the subject] When a law is not 

worthy of respect it ceases to be law to those who 
know bettor" That is a position which cannot be 
defended, any more than oan be the allegation that 
the bird protection laws are framed “by those who 
do not understand their subject” Clearly, however, 
the collector is himself oonvmoed that his collection, 
which “is complete and only the abnormal can now 
find a place there”, has been brought together without 
any unwonted disturbance of the numbers or dis 
tnbution of wild birds 


Accessions to the British Museum (Bloomsbury) 
Amono the accessions to the British Museum 
(Bloomsbury) reported at the meeting of the trustees 
on October 8 (the first meeting to be held after the 
recess) were a number of antiquities from Central 
America, part of the collection made by the late Mr 
T W Oann, and bequeathed by him to the Museum 
They were accepted by the trustees in May last, hut 
this selection has been received at the Museum only 
recently The more important specimens are a 
number of carved jades, moluding figures of men and 
animals, commg njostly from Copan m Honduras 
The best example is a magnificent green jade plaque 
with figures carved m relief It is said to bo the 
finest known example of carved jade from Central 
Amenoa It was found at Teotihuacan m Mexico, 
but IS thought to have come originally from Quiriqua 
m Honduras By its style it is assigned to the Old 
Empire of the Maya, and dates probably from the 
fifth century ad In addition the bequest moludos 
a number of fantastically shaped ftmts of unusual 
size Some of these range up to seventeen mches 
long There ore also a number of painted stucco 
heads, with elaborate headdresses and some beautiful 
examples of the Mayan painted pottery Another 
accession to the American collections obtamed by 
purchase is an aroheoologioal collection from Es> 
raeraldas Province, Ecuador, while an anonymous 
loan consists of a notable senes of antiquities from 
mexico, which includes a remarkable series of 
funerary urns m human sliape from Oaxaca The 
Museum has now received its share of the antiquities 
found by fcnr Leonard Woolley and Mr M E L 
Mallowan on their respective expeditions m Northern 
Syria, which were oonducted under the auspices of 
the Museum jointly with the School of Archseologj 
in Iraq Grants have been allocated for the renewal 
of both these expeditions m 1938-39 

Excavations m Northern Syria 
Mb MEL Mallow an’s expedition to the Habur 
region of Northern Syria in the spring of 1938, from 
which came the finds to which reference is made 
above, excavated four areas, which in conjunction 
yielded evidence covering a period extendmg from 
3100 8 c down to 1600 B c The remauis latest m 
date were Human houses of mud bnek in three 
successive levels, ranging m date from 1800 b o to 
1600 B c These yielded a quantity of pottery of 
white design on bbuik Some private houses, Meso- 
potamian m plan, were contemporary with the third 
dynasty of Ur , but the most important evidence 
was obtamed from the Saigonid level with its 
Akkadian palace, and the ziggurat, or tower, of 
Jemdet Nasr date, of which the remains were found 
bhneath the Palace The Palace, of which a com- 
plete ground plan was recovered, is a huge building, 
90 metres by 90 metros, ranged about a great court- 
yard It was bmlt, as is shown by an inscription, by 
Narom Sui, son of Sargon, about 2500 bo It was 
destroyed by fire approximately at the end of the 
Sargonid period and rebuilt under the third dynasty 
of Ur Below the south west comer of the Palace 
were the rums of a great tower, which was built 
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about 3100 BO Its dunensions were about 60 metres 
by 60 metres, and its walls still stand about 10 
metres high It rests on a clay platform, and was 
found to be packed with votive offerings, among 
which were about 40,000 beads in a variety of 
matenal, though mostly of faience There were also 
a large number of amulets, which are beautiful 
specimens of animal carving and not all paralleled 
at Ur and Uruk A collection of alabaster idols 
consisted of about 200 complete figures, with some 
thousands of fragments 

Excunion of the Geological Society of France 

A R Liixie writes 1 he r rfunvm extraordinaire of 
the Sooi6t6 G^ologique de France was hold this year 
on September 10-17 in the southern French Alps 
Fhere was an attendance of nmoty four members, 
who came from the following countries France, 
Belgium, Britain, Czechoslovakia, India, Poland, 
hpain and Switzerland The excursion, under the 
guidance of Profs Qignoux, Lory, Moret, Raguin and 
Schnotgans was well organized and wets a useful 
introduction to a territory of fascinatmg tectonic 
problems The party mot at O-renoble, whore M 
Gignoux outlmed the objects of the moetmg, and 
then wont by motor car to the D6voluy M Lory 
there demonstrated the considerable extent of the 
pre Senoiiian folduig which he has elucidated during 
many years work From Gap as centre, during the 
followmg three days, the excursion was conducted 
in localities situated m the ultra Dauphinois 
zone and the sub-Brianfoimais zone at Ancelle and 
m the Lbaye valley The recent work done m this 
region, particularly that of Schneegans m the massif 
of the Grand Morgen, is very impressive m view of 
the complicated tectonics and the mountainous 
nature of the ground Moving on to Brian^on for 
t he last throe days of the excursion, the party had the 
opportunity of seeing someth mg of the tectonics m 
the Brianfonnais zone The final day was spent at 
the col du Gabbier, where all the tectonic elements 
are to be seen oontmued northwards into Savoie 
An excellent memoire with numerous plates had been 
prepared by MM Gignoux and Moret in collaboration 
with Lorv and Schneegans, and a copy was presented 
to each participant This memoire, entitled ‘ De 
scription G4ologique du Bossm Sup^neur de la 
Durance”, appears to include much hitherto unpub- 
lished work, and should prove a valuable summary 
for geologists interested m Alpine tectonics 

The Mellon Institute 

The annual report of the Director of the Mellon 
Institute for the year March 1, 1937, to March 1, 
1938, refers to the mterest aroused m hydroxy 
ethylapooupreme, a contribution of the Institute’s 
department of research m pure cfaemistry Semi plant 
scale operations have been undertaken to provide 
material for more extensive olmioal trials, and other 
new drugs prepared m the Institute have received 
clinical trials m oases of pneumonia and pneumooocoio 
empyema Research on alkyl, hydroxyalkyl and other 
<I*nvatives of i^MCUprema is being actively pursued 
whh the object of finding more efficient ontipneu 


mococoio drugs Studies m the treatment of strepto* 
coccal and pneumococcal infections have been con 
turned, and research on the variability of the tubercle 
bacillus has reached a point where it appecus to be of 
some importance m diagnosing anomalous aspects of 
lung tuberculosis m tho benign stages, an advance 
which may make it possible to use preventive and 
hygienic measures m tune to stop development into 
the classical and more fatal forms Seventy two 
applied science programmes or fellowships were in 
operation m 1037-38, new follow ships on amines, 
anthracite industries, chemical hygiene, cotton, 
dielectrics, proteins and tar properties commonoing 
operation m the year Valuable contributions to the 
improvement of mdustrial health have been made 
by the attention given to tho medical, engineering 
and legal aspects of the problems mvolved A multiple 
fellowship on commodity standards has a programme 
directed to establishing standards for nearly 300 items 
of staple merchandise so as to provide known values 
for the consumer Tho Cotton Research Foundation 
18 investigating the chemical and physical properties 
and uses of the whole cotton plant A new blue 
print paper has been developed, and a new resin, 
Raolin, IS also under development A multiple 
fellowship on organic synthesis has Iwen concerned 
with the preparation, properties and uses of a wido 
range of amines, solvents, intermediates and resins, 
including various alkylone alkylol and heterocyclic 
amines, propylene glycol derivatives, silicon and 
titanium esters of higher alcohols and vinyl resins 
for protective coatings 

Industrial Development m 1937 
A SuBVEY of Industrial Development for 1937 
recently issued by tho Board of Trade includes 
particulars of factories opened, extended and closed 
m 1937 with some figures for 1936, and mdioatos the 
extent to which industrial development m tho form 
of new factories and factory extensions took place 
in Great Britain in 1937, together with the areas m 
which it occurred and tho nature of tho trades con 
tributing to such development (H M Stationorj 
Offices 9d net) The survey is limited to factones 
where 25 or more persons are to bo or have been 
employed, and Government establishments set up m 
pursuance of tho rearmament programme are ex- 
cluded The Survey shows that 641 new factories, 
employing 46,700 people, wore established in 1937, 
as against 642 in 1936, employing 49,600 people 
The number of factory extensions, however, m 
creased from 186 to 237 end the number of factories 
closed decreased from 394 to 361 94 of the new 

factories represent transfers from other areas and 
66 of these are in Greater London An attempt was 
made to asoertam the reasons for the location of the 
new factories Convenience of premises was the 
reason given in 213 of the 416 cases for which piar 
ticulars were obtained, suitability of labour coming 
next (67), proxunity to other factories m the same 
industry (41), proxunity to markets (34), cheap land, 
low rent or low rates (34), accessibility of raw 
materials (26), being the other reasons assigned m 
the relative order mdioated 
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Gfcenkeepuig Research 

The report of the Board of Groenkeeping Research 
for 1937 (from the Boards Research Station St 
Ives, Bingley, Yorks 2« July 1938) shows an m 
creasing amount of advisory work and ongmeJ 
investigation at the St Ives Research Station and 
at other centres The Station lives withm its income, 
but research work cannot be greatly extended with 
the present financial arrangements, as advisory work 
makes the first claim upon revenue More advisory 
work was, moreover accomplished in 1937 than m 
any previous year The volume of research papers 
does not appear to reflect this policy, however and 
a general account of work m progress will be found 
m the report and also m a paper by the Station a 
director, Mr R B Dawson (J Roy Hort Soc , 63, 
8 , August 1938) A promising Ime of mvestigation 
concerns the use of potassium permanganate on 
lawns, to destroy moss suid expel earthworms , 
fiirther developments will be awaited with mterest 
Supplies of seed of St Ives creeping red fescue, the 
first of a senes of improved strains of lawn grasses, 
are now available to greenkeepers This strain has 
greater leaflness and density of growth than the 
existmg varieties , it has good wmter colour, and 
reasonable resistance to fungal disease Successful 
courses of instruction m the science and practice of 
greenkeeping have been prosecuted at the Station, 
and practical demonstration has boon greatly im 
proved by the establishment of a permanent exhibi 
tion of implements for the treatment of lawns 

Timber Resources of the World 

The small handbook entitled The Rationalization 
and Conservation of the Tunber Resources of the 
World (The Technical Press, Ltd , London 2« 6d 
net), by Dr A Harold Unwin, is written mamly 
with reference to the amelioration of the Special 
Areas and general improvement of woodlands Dr 
Unwin puts forward a senes of proposals and sugges 
tions of a somewhat varying nature In the short 
ponod smee the Great War, a number of organizations 
have come mto bemg m connexion with forestry and 
timber utilization in Great Britain and the Empire 
I o mention but three, the Forestry Commission, the 
Forest Products Research Laboratory at Princes 
Risborough and the Imperial Forestry Institute at 
Oxford The timber trade has also a oonsiderable 
organization Dr Unwin wishes for a more rational 
care of trees and woodlands, especially m Great 
Bntam, and for a better and organized utilization 
of the world s timber resources Until recently. Dr 
Unwm was conservator and heail of the Forest 
Service m Cyprus, having previously served m 
Nigeria Although there is much in the handbook 
of mterest the same cannot be said of the praotio 
ability of some of the proposals The list of trees given 
at the end requires considerable revision, and would 
have been more serviceable had it included the 
botanical names 


Racial Studies in Italy 

announced m the Comers (Mia, Smt of 
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Ootober 6 that raoial dootrme is to be made part of 
the cumoulum of Itcdian universities It is to be 
taught to students of natural science, mediome, tmd 
biology, as well as to students of philosophy, eduoa 
tional theory and literature This innovation is 
made under a decree of the Minister of Education, 
Signor Bottai A second course is to be devoted to 
study of the demographio problem Italy has been 
slow m following Germany m the adoption of racial 
dootrme, nor, as was shown by the report of the 
Italian men of science on the racial question, has the 
dootrme been adopted entirely m the form, nor with 
the enthusiasm, which it has aroused m the country 
of its origm The physical characters of the mam 
element m the Italian population would naturally 
call for some modification, and account for the stress, 
which m Italy is laid on oontmuity of cultural history 


Preservation of the Fauna of the Empire 

The Society for the Preservation of the Fauna of 
the Empire has been accused (acooidmg to an 
editorial note, m the August number of its Journal) 
of talking and domg nothmg, while game throughout 
the Empire is being ruthlessly destreyed The aoousa 
tion 18 imjust The powers of a private society are 
m any event strictly limited, smee game preservation 
lies with the official Government of the territory m 
question Nevertheless, the Society has mvestigated 
oonditions m various parts of the Empire and has 
reported upon the steps which might usefully be 
taken for the safety of threatened members of the 
fauna always keeping m mmd that it is no part 
of its aim to preserve animal life to the detriment 
of human mdustry or the natural development of 
mankmd The Society doea encourage talk about 
animal preservation, but surely one of the secrets of 
the success of any great cause is the efficient propa 
ganda which spreads information and may eventually 
make the cause part of the nation s will 

Agricultural Education m Jamaica 

A PAMPHLET of 86 pages (BuUetin No 14, New 
Senes , 1938) issued by the Department of Science 
and Agriculture of Jamaica mdioates the thorough 
ness with which that Government Department 
organizes agnoultural education m the Colony It 
Bummanzee the senes of addresses, leotures and 
demonstrations given by experts during a special 
re&eeher course devised for the staff of instructors 
of the Jamaica Agnoultural Society, and held through 
out a week m January The course was a varied one 
dealmg with aspects of farmmg which mohided 
msects of eoonomio importance to stock mamtenanoe, 
sugar production, tobaooo growing, afforestation, 
exportmg and marketing of produce, bankmg in 
reUtion to agnoulture and other subjects The 
pamphlet shows that these aspects were treated with 
thoroughness from the Jamaican pomt of view, and 
the appreoiation with which the oourse was received 
was indicated by an audience of as many as 160 at 
some of the sessions 


(Oontmumi on p 713) 
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BRITISH ASSOCIATION DISCUSSIONS 
Soil Fertility and Agricultural Policy 


Cl’EAKFRS m the discussion m Section M 
(Agnculture) following the presidential ad 
dress to the Section at Cambndge agreed 
that agriculture m Great Britain is declining 
and the lemd suflFenng The only possible 
approach to a stable and long term agricultural 
policy must be a national one directed not 
merely to the production of commodities but 
also to the maintenance and enhancement of soil 
fertility 

In hiB presidential address on Ley Farming 
and a Long term Agricultural Pohcy Prof R G 
Stapledon stressed the need for mamtaimng a 
large and contented rural population with the 
greatest possible acreage of fertile and ploughable 
land managed so as to allow the utmost flexibihty 
of production The vital need of Great Britain for 
an abundant supply of fresh food is threatened 
not merely by war danger but also by the effects 
of soil erosion and soil depletion m the oountnes 
on which we have come to rely for cheap food 
The possibihty of producing sufficient amounts of 
fresh food ourselves is not compatible with our 
present superabundance of permanent grass We 
need a survey on the land to map the main types 
of fanning and the faoihtles of mdividual farms m 
order to determine both our potential food pro 
duotion and the way our sohemos for subsidizing 
commodities and planning marketing are affecting 
the fertility of the land 


Prof Stapledon gave the following outhne classi 
hcation of farming systems (a) arable farming 
including a one year ley for hay and for mam 
taming soil fertility (6) alternate husbandry or 
ley farming with arable cropping alternating with 
leys of cither two or three or four to eight years 
duration (e) nondesonpt farming in which the 
arable land and the grassland occupy separate 
parts of the farm and (d) permanent gross He 
cnticired the last system on both general and 
technical grounds hven the poorest permanent 
grass retams some eammg capacity but it does so 
at the cost of a low standard of management 
complete dependence on imported foodstuffs and 
great wastage of both raanunal residues and 
potential fertibty Agam as a later speaker said 
Permanent pastures perpetuate parasites 
The best grassland bolds within itself an im 
mense store of fertibty which can be cashed only 
by ploughing and croppmg and thereby preparmg 
the land for still better grass The urgent need 
for lime which has been emphasized by moreased 
milk production and by the slaughter of young 
animals can best be met by applying the hme 
when the land is under the plough On the poorest 
soils there is nothmg to equal continued ploughing 
down of sod aeoompamed by lune and phosphate 
to build up fertibty Prof Stapledon particularly 
recommended the use of contrasted types of ley 
m rotations — one or two ysar^ ley for hay and 
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deep rooting residues, and four* to six years’ ley 
for grazing leaving shallow rooting residues noh 
m clover Expeninental work is needed to dis 
cover the best rotations for individual distncts 
and especially to find means of establishing leys 
without undue risk on the heaviest soils and in 
the driest regions These problems and many 
others in agriculture are more likely to be solved 
by agrononucal investigations than by scientific 
research Facilities for conductmg field expen 
ments should be enormously increased 
The only solution for our derelict areas is to 
determme by a survey which fields must be 
ploughed up and then to devise means of supplying 
workmg capital and ensunng its correct expendi 
ture From his experience m North Wales, Prof 
Stapledon favours the idea of loons with a working 
plan through a master borrower’ with the neces- 
sary tractor and other equipment or through 
scheduling distncts for a rehabihtation loan on an 
agreed plan Ho beheves, too, that the advantages 
of a more balanced speciahzation would be secured 
by a system of ‘share farmmg by which, for 
example, a mechanized wheat grower and a 
poultry fanner might operate over a number of 
neighbouring ley farms devoted mainly to milk 
Dr W G Ogg stressed the necessity for checking 
the drift of poor arable land through mfenor 
pasture to rough grazings and wastes which would 
ultimately require very difficult and costly re 
clamation He doubted whether pnvate mdividuals, 
even with cheap long term credits, could under 
take the reconditiomng, and suggested that it 
would have to be done by the State or by some 
State aided corporation, working m much the 
same way as the Forestry Commission does on 
land which the pnvate owner is unable to afforest 
When the land has been reconditioned, and build 
mgs, fences and water supphes made satisfactory, 
the farms could be rented with a clause in the 
lease to require suitable manunng and cultivation 
Dr Ogg showed by films some of the work of the 
Macaulay Institute for Soil Besearch m the 
reclamation of peat m Lewis and m Lanarkshire 
Satisfactory hay, pasture and silage have been 
secured by installing long wooden box drains 
leading to open collecting ditches and by usmg a 
rotary cultivator drawn by a caterpillar tractor, 
and supplying a cheap source of lime and the 
necessary fertilizers The spongy fibrous peat from 
Sphoffmm m the Lanarkshire experiment has 
proved more amenable to treatment than the 
slimy 8c%Tpus peat of Lewis, though m the drier 
parts of Lewis pasture has been established v^ith* 
out cultivation and with very httle dndnage by 
using fertilizer, grass seeds and clover cleanings 
The Lanarkshire experiment was undertaken for 
the Commissioner for Special Areas m Scotland, 
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and it was estimated that full reclamation would 
cost about £20 per acre 
In analysmg the basis of soil fertihty and crop 
rotation. Dr E M Crowther emphasized the 
importance of soil structure and plant cover The 
essential contrast is between periods of cultivation 
with rapid oxidation, leachmg and degradation of 
structure, and restorative peno<^ under a vegeta 
tional cover leadmg to granulation of the soil, 
the return of nutrients to the surface and the pro 
duction of active colloidal orgomc matter Under 
extreme conditions it has generally been found 
necessary to restnet, either by prohibition or by 
compensation, the amount of grazing or the pro 
portion of the land occupied by the most wasteful 
crops, notably the widely spaced row crops with 
frequent cultivations Under our more temperate 
conditions there is a need, especially at college 
farms, for long range experiments along the Imes 
of recent Bothamsted and Woburn experiments 
on crop rotations, testing the restorative value of 
leys, lucerne and green manures and the residual 
value of straw used directly and m farmyard 
manure and composts The use of fertilizers could 
be made far more efficient by combining a co- 
ordinated senes of field expenments with soil 
surveys and soil analyses Such series of expen 
ments are earned out annually m their thousands 
m most of the other oountnes of northern Europe 
whilst soil analyses have been used by the milhon 
m mappmg for advisory purposes 

Introducmg the discussion on the papers. Sir 
Daniel Hall said that extra hvestook cannot 
compensate for decreasmg crop production smoe 
they are merely the manufactured products of 
imported foodstuffs Remedial measures costmg 
some £40,000,000 annually were mtended to mam 
tarn the atatita quo of our farmmg, but are not 
succeeding Better fanmng needs a measure of 
control through the landowner and cannot come 
through financial stimulus alone The landowners 
of Great Bntam are so hampered by legislation 
and the immediate returns are so problematical that 
the landowners have ceased to have much influence 
on the farmmg of their land Even though land 
nationalization may not become a matter of 
practical pohtios for decades he suggested that a 
body should bo set up and subsidized by the State 
to purchase the second class and poorer land, and 
it mto order and farmed properly Such a 
form of State activity is as necessary to-day as 
the production of shells and aeroplanes for defence 
The State is constantly acquiring large quantities 
of land for these and similar purposes and ‘ it 
should also busy itself sumlarly for the purposes 
of peace and for improving its own personal 
estate If nob, what is the alternative !” 

E M Cbowthbb 
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Ecology and Afforestation 


T HF symposium at Cambndge on The Cultiva 
tion of British Hardwoods (Department of 
forestry K*) and the papers on The Ecological 
Aspects of Afforestation (Section K (Botany) and 
Department of Forestry K*) brought out clearly 
one pomt of great practical and scientific impor 
tanoe It is the need for diBtmgiushmg between 
woodland and non woodland environments 
Smoe it 18 the policy of the Government to add 
to the existmg area of woodlands it follows that 
most of the new plantmg is earned out on soils 
which bear a kmd of vegetation other than wood 
land and it is just on this class of soil and under 
the conditions associated with it that difficulties 
are expenenced m the establishment of hardwoods 
Many if not all the soils of Great Bntam pre 
sumably once earned some kind of woodland but 
the land has been cleared and put to vanous 
uses or misuses Most of it has been farmed and 
still IS but at vanous times some of it has been 
allowed to run wild This marginal land is com 
monly heavy clay or light sand and its abandon 
ment is usually attnbutod to fallmg prices of major 
farm produce Doubtless this is a mam cause 
but it may well be questioned whether modem 
farming methods by destroying the physical and 
biological regune of the wo^land soil have not 
been a potent contnbutory cause Besides the 
farm land carved from the ongmal forest there 
are the wide open spaces of heather peat or poor 
grassland to which the forest failed to re^um 
because of regeneration difficulties due m the mam 
to grazing bummg or the lack of parent trees 
Under these conditions too the forest soil has been 
altered m fact the set of conditions associated 
with a complex biological unit and built up slowly 
by Nature has been destroyed or degraded from 
Its woodland status 

The problem stated affords an excellent illustra 
tion how the larger light emanatmg from the study 
of plant communities m general can be usefuUy 
focused, upon the practical problems of the forester 
For to the ecologist the forest is not merely a 
ooUeotion of trees with a certam density and rate 
of growth it 18 also a community of organisms 
Uving together m a more or less mtimate and 
uitnoate relationship This forest biological unit 
IS achieved only after much {sreparation m Nature 
during the sequence of changes separating the early 
stages of the plant succession firom the later 
culminating generally, m the climate of Great 
Bntain, in woodland It thus becomes easier to 
understand why trees like oak and beech which 


normally appear late m the succession are difficult 
to establish on now ground for the conditions of 
microclimate and soil (mcludmg microfiora and 
miorofauna) under which they become established 
m Nature are widely different from those offered 
by marginal and waste land further it is well 
for the forester to realize that iii plantmg he is 
not only plantmg to produce tmiber but he is also 
settmg m tram a whole senes of processes cul 
mmating m the formation of a complex biological 
unit 

Conifers are loss exactmg than hardwoods and 
can bo more readily estabhshetl on lind available 
for plantmg and Prof H M Steven m his paper 
on The Fcological Aspects of Afforestation m 
Hill ( ountry touched on their use vs pioneer 
crops Ho said that although vegetation may be 
a safe guide m the selection of species which will 
readily become established it need not necessanlv 
be correlated with the subsequent growth of the 
trees after they have formed canopy Here one 
can assume that the forest so to speak takes 
charge and changes the environment so that the 
coniferous crops now bemg established may be 
looked on as catch crops ameliorating the con 
ditions for more exactmg species to follow The 
same points emerged m Mr R Ross s account of 
the colonization by hawthorn of abandoned arable 
land m the heavy chalky boulder clay distnct of 
west Cambridgeshire under the hawthorn scrub 
the soil changes m the direction of a woodland soil 
m acquiring more humus and an open crumb 
structure 

A pioneer coniferous crop mostly of pmes has 
been successfully ostabUshed by the Forestry 
Commission in Breckland an area with climate 
transitional between oceamc and oontmental and 
much subject to spring frosts with open permeable 
soils mcapable of hotdmg much water agamst 
shortage during drought and with a chalk content 
which vanes from soils with much through soils 
deficient m it to those completely devoid of it 
The last type is extremely mfertile Dr A S 
Watt gave a summary of his work on the area 
and concluded that liability to frost shortage of 
water and plwt nutrients are the critical factors 
capable of amehoration at least m part through 
normal sylvicultural procedure By controlling 
the canopy the mterual climate of the woodland 
IS ameliorated and the less hardy species can be 
suooessftilly reared by careful choice of species 
and by planting them m suitable proportions the 
water holding and base holding capacities of the 



704 


Supplement to NATURE of October 15 1938 


soil can be appreciably altered through the control 
of the amount and more important still the kmd 
of humus produced 

In the subsequent discussion Sir Roy Robinson 
explamed that the exigencies of the moment had 
largely determined the selection of conifers for 
plantmg and that it was likely that the next 
generation of the forest would m certam parts of 
Great Bntam at least differ markedly m com 
position partioularly by the use of more hardwoods 
This is welcome news and more followed lor 


Sir Boy announced on behalf of the Forestry 
Commission the uutiation of a programme of closer 
CO operation between the forester and the scientifio 
worker partioularly the ecologist and offered to 
set aside quite considerable areas m selected forests 
for purposes of scientifio study prmianly for a 
periodic record of the changes m the vegetation 
But many scientific mterests are mvolved and one 
may look for results fruitful to science generally 
as well as to the forester from this opportunity 
to study a forest m the makmg 


Limestones as Eruptive Rocks 


T Hhi carbonate rocks especially limestones and 
dolomites are so well known as sedimentary 
or metamorphosed sedimentary rocks that there 
may be some surprise that petrologists of Section 
C ((»eology) of the Bntish Association spent the 
greater part of a day dunng the recent Cambridge 
meeting in discussing the origin of carbonate rooks 
associated with alkali nch intrusions 
The occurrence of limestones in close association 
with alkali nch rocks such as nepht line syemtes 
phonolites and related types has been observed 
with great frequency and it has commonly been 
assumed that the limestones where not clearly 
belonging to a sedimentary formation were relics 
of sedimentary limestones assimilated m depth by 
the Igneous magmas 

According to a widely accepteil theory proposeil 
by R A Daly in 1910 such assimilation of hmi 
stone by sub alkahne magmas is the cause of the 
formation of the alkali rich igneous rocks 
However so early as 1892 some limestones 
occurring m the form of dykes and cutting the 
volcanic rocks of the Kaiserstuhl in Baden were 
described by A Knop and three years later A G 
Hogbbm described limestone dykes in a region of 
alkali nob mtrusives on the island of Alno in 
Sweden Hogbbm also recorded ealcite as a 
primary mineral in some rocks at Alno and there 
were other descriptions of primary caloite m alkab 
eruptive rocks from Canada and India In view 
of the readiness with which ooloite dissociates on 
heatmg geologists ^ere reluctant to accept it as 
a primary mmeral or to believe m limestone 
mtrusions, but dunng the last few years much 
fresh evidence of apparently mtrusive carbonate 
rooks has been obtamed 
The most oonvmcing new evidence comes again 
from AJn6 where the rocks are now far better 
exposed than they were at the time of Hogbom s 
tdnts forty three years ago They have been 
studied thoroughly by Dr Harry von Eckermann, 


of Stookholm who opened the discussion at 
C ambndge A large area of alkah mtrusives — 
nepheline syenites and ijolifces — cuts the Pre 
cambnan gneisses and is probably late Jotnian 
m age Around the contact with the gneiss (which 
18 altered) crystalline limestones appear and out 
side the neck of mtrusive rocks there are calcitic 
and dolomitic dykes which ore shown to be cone 
sheets dippmg towards two deep central foci 
From the mohnation of the cone sheets the focus 
of the calcite dykes can be shown to be at 1 2 km 
below the present surface and that for the dolo 
mitic sheets at 6-7 km The geology of the country 
near Alno is well known and von Eckermann 
regards it as certain that for hundreds of miles 
around and to great depths there is no trace of 
sedimentary limestone in the Archseaii rocks of 
earlier age than the alkali mtrusives All the 
evidence points to a magmatic origin for these 
limestones at Alno 

Magmatic ongin is also olauned by Dr h Dixey 
for the crystalline limestone associated with 
breccias fillmg remarkable vents of post Karroo 
age m Southern Nyasaland At one of the largest 
of these vents Chilwa Island limestone and 
orthoclase breccias occupy a roughly circular area 

miles across and form steep cliffs nsmg 1 400 ft 
above the level of Chilwa Lake Nme larger and 
seven smaller vents are known and at most of 
them the limestones are out by small bodies or 
dykes of alkah nch rooks nepheline syemte ijohte 
phonohte or nephehmte The rocks surroundmg 
the vents are altered and there are many resem 
blanoes with the rooks of Aln6 As for the source 
of the limestone Dr Dixey finds that the small 
lenticles of limestone known to occur in the Base 
ment Complex of the distnot are altogether too 
small and infrequent to have supplied the hme 
stone for the great masses of the Chilwa rents and 
the conclusion that they are m some way magmatic 
seems unavoidable 
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Mr S I TomkeieflF had viaited Fen m Norway 
where the rooks closely comparable with those at 
Aln6 were described in a ol^io paper by W C 
Brbgger m 1921 He has no doubt about the 
magmatic ongin of the carbonate rooks m that 
distnot 

Prof & J Shand claimed that the limestones at 
Alnb and Fen and at eight other looahties which 
he listed had been or ultimately would be proved 
to be denved from sedimentary or metamorphosed 
sedimentaiy limestones He descnbed two areas 
of alkah nch rooks — Hahburton Ontario and 
Sekiikuniland Transvaal — where he regards it as 
demonstrable that carbonate rooks associated with 
nephehne syenite have been denved by the 
incorporation of sedimentary or metamorphio 
limestones by igneous magma 

Prof C E Tilley admitted that the limestone 
syntexis theory is apphoable in certam places to a 
limited extent and he believes that the (imestone 
intrusions in the Hahburton and Bancroft areas 
present certain pecuUanties differentiatmg them 
from the other occurrences but he claimed mag 
matic origin for every other example of limestone 
associated with alkah nch rocks in Pi of Shand s 
list He mentioned especially Magnet Cove 
Arkansas and Palabora Transvaal and he added 
two new examples Iron Hill Colorado and 
Kabossero at the head of the White Sea 

The claim for magmatic origin of some of these 
limestones seems to rest on good field evidence 
but it needs to be supported by a credible explana 
tion of how magmatic limestones can be formed 
and why they are associated with alkali nch 
intrusions To this task Dr von Fckermann 
devoted the last half of his address He outlined 


the possible processes which might have effected 
the formation at the base of the Jotman sheet 
mtnisions of a nephehne syenite magma nch m 
potash carbon dioxide fluorine and chlorme and 
he traced the possible history ot such a magma as 
it stoped its way upwards to a point at which the 
concentrated volatiles shattered the roof and 
more or less pure carbonates filled the conical 
fractures in the surroiinduig rock Mr Tomkeieff 
also was able to suggest a possible petrogenetio 
scheme for the rocks of Fen He regards carbon 
dioxide as probably originally present in many 
rook m vgmos but lost by most during consolidation 
Where it is rotamed it must have a profound 
effect on the course of differentiation While Dr 
Eokermann made no claim that the explanation 
he had put forward applied outside hennoscandia 
Mr Campbell Smith referring to the locks ot the 
Chdwa Senes of Southern Nvasalan 1 said that 
there are so many resemblances between them and 
the rocks at Alno and ten that processes which 
were active m Fennoscandia in the Archsean must 
have been operative at the Chilwa vents m poet 
Karro) times He said that m Nyasaland the 
problem is to explain the close connexion between 
the formation of pure orthoclase rocks (remarkably 
rich in potash) their brecnation the alteration of 
the country rocks the supply of material for and 
the emplacement of the crystalhne limestone an 1 
the subsequent intrusion of alkali rich rooks 
When the results of Dr von Eckermann s work 
are pubhshed it may be found that all these 
closely related events will find their places m the 
scheme of differentiation of which dating the 
discussion he gave a brief description but which 
lack of space here compels us to « mit 


Vibration in Engineering 


t'OR the past few years the council of the 
■■■ British Association m oo operation with the 
various sections has selected a number of soientifio 
topics which are of direct mterest to the general 
pubbo and by means of symposia or otherwise to 
which workers m the particular fields oonoemed 
have contributed general reviews of our present 
knowledge and the problems still to bo solv^ have 
been arranged Among the subjects chosen for 
the Cambndge meeting was tibration a phe 
nomenon which in this meohamoal age is m daily 
evidence to every one of us and the importanoe of 
which IS very great The engmeer is concerned 
with its results upon the structure m which it 
occurs which in an aeroplane for example may 
be disastrous and m any event will have a detenor 


ating effect The ordmary peison be he traveller 
m motor car tram ship or aeroplane is more con 
oemed with tho discomfort (and even maybe 
mjury to health) which aocorapames contmuous 
Vibration From whichever pomt of view it is 
regarded therefore vibration is a phenomenon 
which everyone desires to see elinunated or reduced 
to a minimum 

Any elastic structure when disturbed from rest 
and released will vibrate freely for some time in 
one of a number of possible modes the particular 
one resultmg depending upon the restramts imposed 
on the structure and upon the method of disturb 
anoe The frequencies of these modes are called 
the natural frequencies of the system When a 
bridge or ship for example is subjected to a 
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sudden load, it will vibrate in one of these natural 
modes, but the vibration will be rapidly damped 
out When a periodic disturbmg force is apphed 
to such a structure vibration will ensue of the 
same frequency as the disturbing force, the 
amphtude dependmg upon the magnitude of the 
force This type is termed ‘forced’ vibration 
When the frequency of the disturbing force is equal 
to that of one of the natural modes of vibration 
of the structure a state of resonance occurs, and, 
theoretically, for a completely undamped structure, 
the amphtude will become infinite Actually, the 
movement is restncted by the damping of the 
supports and in the matcnal and by the fact that 
the restraints alter completely when the amplitude 
becomes large but nevertheless, very senous vibra 
tion may and does result m all types of ongmeenng 
structures under such resonant conditions 

In any motor oar ship aeroplane or other self 
propelled vehicle, there are several sources in the 
machmery from which penodic disturbmg forces 
may arise, and therefore very few such structures 
are free from forced vibration of one form or 
another In order that the amphtude of this should 
be so small as to be unimportant to passengers, 
the engmeer must do everything possible to balance 
the machmery so that the magnitude of the 
out of balance forces may be small If this cannot 
be achieved by such means a vibration damper 
may be used Such a device was described and 
shown m action at Cambndge by Prof G £ 
Inghs m introducmg the symposium on the sub 
ject m Section 0 (Engmeermg) It consists of a 
small spnng supported mass, of about one per cent 
of the weight of the structure and attached to it, 
and tuned to vibrate at the same frequency Under 
such conditions it is capable of reducing the nbra 
tion of the mam structure to very small amounts 
indeed Similar devices have been developed for 
ehmmatmg torsional vibrations m engme shafts 
The most senous oases of vibration whether 
oonsidered from a structural or a comfort pomt 
of view, are those m which resonance occurs 
Under such conditions even a very small residual 
disturbmg force may cause large amphtudee of 
vibration, and m a completed structure suffering 
from this type it is usually necessary to alter the 
frequency of the disturbmg force and so destroy 
the resonance This however, cannot always be 
done without sacnfices in other directions As 
Dr F H Todd pomted out, when deahng with 
ship vibration, if the revolutions of the main 
engmes have to be reduced by ten per cent to 
avoid resonance with a natural frequency of the 
hull, this entails, if no other changes are made, 
a loss of speed of ship of the sune order To 
recover this loss, a new set of propellras will be 
neo^pary, «nd it is not then fdways a praotical 
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solution, smoe m oertam types of engmes, pmrtiou- 
larly oil engmes, it is not permissible to increase 
the pressures m the oyhnders m order to develop 
the original power at the lower revolutions One 
oannot usually destroy resonance m a ship by 
going to higher revolutions, smoe withm the possi- 
bihties of a completed engme the margm will be 
small, and as soon as bad weather is encountered 
the revolutions will fall mto the resonant range 
again 

It IS evident that the possibihty of such resonant 
vibration should be oonsidered m the early stages 
of any design in order that the frequencies of the 
engme forces should not oomoide with any of the 
natural frequencies Fortunately, as Prof Inghs 
pomted out, vibration is one phenomenon m 
engmeermg which can be dealt with by precise 
mathematical methods and we can calculate the 
natural frequencies of many designs while they 
still exist only on paper, and so ensure an absence 
of resonant vibration m the completed structure 
Such calculations can be made for a ship for 
example, taking mto account the variation in load 
and strength along the length of the hull girder 
A very unportant consideration m such a caloula 
tion appears to be the molusion of the effect of 
the Burroundmg water This influences the vibra 
tion by its dampmg effect, which will restrain the 
amphtude at resonance, and abo by the virtual 
mertia effect due to the loss of energy entailed 
by the movement imparted to the water under 
neatb and alongside the hull as it vibrates The 
amount of this virtual inertia can be detenumed 
mathematically, and is equivalent to an addition to 
the hull weight of about its own magnitude for 
normal ships, and for a wide, shallow draft ship 
the mcrease of mertia may be three times the 
vessel’s displacement These quantities seem large 
at first Bight, but Dr Todd showed that the 
oaloulated frequencies so obtamed for the primary 
vertical vibration agree remarkably well with the 
recorded natural frequencies for some sixteen 
vesseb on which he has obtamed their values 
expenmeutally 

In aircraft, sumlar vibration troubles arise m 
the fuselage and air-sorews In many oases these 
are due to forces originating m the engmes, and 
as before special attention to the balancing and 
care m avoidmg resonant speeds is essratiid In 
addition, vibration can be caused by aerodynamic 
forces Examples of such cases were given by 
Major B C Carter, moludmg tail flutter, wing 
flutter and flutter of au-screw blades In oertam 
conditions of flutter, instabihty may arise, and 
portions of the structure be tom away Know 
ledge on this branch has moreased greasy of 
recent years, and enough is now known about it 
to avoid such disastrous effects Any new decign 
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of air screw is also subject to exhaustive tests to 
ensure that it is free from flutter before being used 
in machines 

In order to study vibration of auroraft m flight 
very delicate instruments are necessary and some 
of those developed at the Royal Aircraft Eatabhsh 
ment were desonbed by Major Carter One vibro 
graph designed there records the amphtude on a 
photograpluo film and can be operated by the 
pilot durmg flight by remote control and yet is 
very compact and only weighs a little more than 
two pounds To obtam records of air screw blade 
tip vibration in flight a camera is secured to and 
rotated with the hub the motion of the blade tip 
bemg recorded on a film by means of the relative 
movement of a small electno light 1 ulb cemented 
to the tip of the blade Other modem methods 
include the use of photo electric cells the vanation 


of the resistance of a body under stress and cathode 
ray oscillographs It is evident that all the latest 
developments of the electncal and physical sciences 
are being adopted in these instruments 

One aspect of the vibration problem touched 
upon by all three speakers at the symposium was 
the use of elastic moiintmgs for prune movers 
and this is a device which is bemg developed very 
rapidly particularly in the design of motor 
vehicles Such mountings bnng with them their 
own problems but we can look forward to a pro 
grossive improvement in comfort in all forms of 
transport by the successful elimination of vibration 
through their use Much remams to be done m 
this way but it was evident from this discussion 
at Cambridge that the ongmeenng profession is 
fully ahve to the necessity and is progressmg 
rapidly m all its many an 1 varied branches 


Incremental Permeability of Special Steels 


'n''HE importance now attached to the mere 
* mental permeabiUty of silicon steel and of 
nickel iron alloys arises from the use of these 
matenals for the cores of transformers and chokes 
in communication apparatus Under these con 
ditions the magnetization is duo to a contmuous 
steady current upon which a variation is imposed 
either by modulation or by separate coils oarrymg 
alternating currents Generally the amphtude 
of the imposed wave is not great enough to reduce 
the steady magneto motive force to zero so that 
the value of the induction nses and falls os the 
resultant magneto motive force changes but 
it does not reverse The calculation of the mduoed 
electromagnetic force m a secondary coil in these 
oiroumstanoes is fraught with pecuhar difficulties 
Adoptmg the usual convention and mdicating 
magnetic mduotion by B magnetic force by H 
and penueabihty BIH by g then if the mean 
value of B is not high and its vanation small 
the mean ratio BIH over the ohange will approach 
the value of g as measured and used for simple 
alternating currents But as the mean value about 
which B vanes gets nearer to the saturation 
region of the iron and particularly when the 
imposed vanation is large not only does the mean 
value of g fall rapidly but also its instantaneous 
value vanes considerably * The oonsequences 
are (1) that the prediction of a seoondai 7 in 
duced B M F 18 difficult (2) that if the imposed 
vanation of 17 be sinusoidal the wave form of 
B wiH be distorted (3) that if the imposed 
variation of B be smnsoidtd the wave form of 
H win be distorted, (4) that losses associated 


with given vanafcions in B and U become difficult 
to measure and very different from those m the 
same iron under simple alternating current 
conditions Yet makers of oommunieation appara 
tus must know what results they may expect from 
the matenal that they purchase so that some 
method of specifymg and of testmg the quahty 
of steel for these purposes is badly needed 

This was pointed out by Dr I G A Suns at a 
meeting of Section G (Engineering) of the Bntish 
Association at Norwich (1935) and he ad led that 
the Bntish Standards Institution specification for 
transformer steels (No 601) which had been 
published thit year would not serve for those 
new purposes Section G recogm/mg the impor 
tance of the matter asked Dr Sims to ascertain 
what was bemg done both m England and abroad 
and to report at the Blackpool meeting m the 
following year As a result a questionnaire 
oontaijung eleven questions was sent out from the 
University of Birmingham and an analjmis of the 
rephes was presented at the British Association 
meetmg of 1936 representatives of the Bntish 
Standards Institution being present On seven 
of the questions world opmion was sufficiently 
unanimous to enable Section G to ask that tests 
should be begun upon sihoon steels based upon an 
alternating current method of test smusoidol 
vanation of induction at 60 cycles per second and 
with samples m the form of a ring 
In February 1937 the Bntish Standards 
Institution formed a committee to consider the 
drafting of a specification based upon these teats 
and the extension of such tests to cover the much 
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wider conditions occurring in practice The 
experimental work has been proceeding at both 
the University of Birmingham and the Northamp 
ton Institute Clerkenwell London and substantial 
progress has boon made by the British Standards 
Institution Committee At the Nottingham 
meetmg of the Bntish Association (1937) when 
papers embodying the results to date were read 
it became evident that methods of defining and 
measurmg the harmonic content of a distorted 
wave wore needed and that there were difficulties 
in connexion with symbols Two methods of 
measunng the wave distortion were given and 
the experiments by Greig and Parton proved that 
this factor could be determined either by a filter 
bndge or by an altematmg current potentio 
meter 

The papers presented at the ( ambndge meeting 
of the British Association before a joint meeting 
of Section A (Mathematics and Physics) and 
Section G showed a great extension of the expert 
mental work by the teams in Birmingham and 
London and in addition Mr D C Gall gave an 
account of the manner in which academic mstni 
ments could be adapted to commercial require 
ments while Mr C E Webb outlined the rapid 
advances that are being made in alloys siutable 
for transformers and communication apparatus 

The subsequent discussion was remarkable for 
the comments b\ makers and users of the steels 
under test it is a pity that more time could 
not be allotted for valuable contributions of this 
kmd which the British Association and perhaps 
the Bntish Association alone can evoke In the 
matter of symbols and defimtions little progress 
was made the only helpful remarks commg from 
Prof G W O Howe who showed that m Germany 
both defimtions of distortion factor suggested by 
Sims and Greig were used rather indiscnmmately 
with httle inconvemence The official view of the 
Bntish Standards Institution was expressed by 
Mr J F Stanlev He emphasized the role of that 
Institution as a body holding a balance between 
research and utihty and therefore bound to search 
for a practical specification He remarked upon 
the fact that the research work m this instance 
was unique m that it is in the hands of educational 
institutions and not commercial research orgamza 
tions He welcomed as a guide the broad discussion 
at the Bntish Association but held that actual 
decisions must be left to the Institution Comnuttee 
Many references were made to the new matenals 
mentioned by Mr Webb More than one speaker 
commented upon the amozmgly high permeabihtiee 
which he had disclosed On the other hand doubt 
was expressed as to whether such values would be 
found under polarized conditions for Parton and 
Glazier have shown that there » an actual reversal 
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of the usual order of permeabihty of annealed and 
unannealed specimens when they are polarized 
Agam m connexion with the effect of impurities 
in alloys one speaker (Mr W Randall) said that 
atomic order has been found very unportant 
especially m the case of molybdenum and of 
chromium and that the direction of the crystal 
axes also must not be overlooked Others warned 
the mv^tigators that results obtained on silicon 
steel would not apply to nickel iron alloys and 
as Mr Ronald Sankey reminded the meeting the 
new cold rolled sihcon steels may call for special 
attention 

Two general suggestions of great value emerged 
from the steel makers and users who were present 
The first stressed by Mr Ronald Sankey and 
Mr K Maefadyon was to the effect that tests 
suitable for quality control and acceptance — 
routine tests m fact— should be kept separate from 
tests devised to determine the exact properties 
of the materials This of course is bound up with 
the question of apparatus suitable for routine 
work in which connexion as an addition to 
Mr Gall s proposals both the disk magnetometer 
and the herrometer were mentioned It is one 
thing to deal with a few ounces in the laboratory 
quite another to deal with tests on 60 tons oi 
stampings and no doubt the industrialists were 
right to direct attention to this question of 
perspective Dr I H Rayner of the National 
Physical Laboratory thinks that it might be 
advantageous to put forward a temporary 
specification that could bo tried and revised after 
a year or so 

The other suggestion was a plea that any specifi 
cation should so far as possible be international 
Section G has from the ^t kept this m mind as 
18 shown by the wide dissemmation of the Birming 
ham questionnaire but the duty of seeuig that 
Bntish steel makers are not penalized m the 
worlds markets is a new aspect of this question 
which the Bntish Standards Institution must not 
neglect 

The discussion very properly laid bare the great 
difficulties both academic and practical with which 
this subject bristles It is clear that progress is 
being made and nothing but good can result 
from such an open and free debate At the same 
time the whole development shows a section of 
the Association moving m a new and useful 
direction For not content with recording the 
advancement of its science for the bmiefit of the 
pubUo it has pomted out to an mdustry a region 
In which scientific advance is needed Further 
with the friendly oo operation of that industry 
it has imtiated a movement which will hdp 
manufacturers to specify and to test the magnetic 
quahtiee of thor most important raw material 
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Organic Chemistry of the Metals 


A DISCUSSION on n'cont advanooR in the organic 
chemistry of the motals, which had sjiecial 
reference to the tiansitional motals was hold in 
Section B (Chemistry) during the Cambridge meetmg 
of the British Association It was opened by Dr 
F Q Mann, who said that recent ad\ ances in the 
orgamo chemistry of the metals are so mimt rous and 
co\er so wide a held that any attempt to deal com 
prehensively with them in the brief tune available 
would become a mere catalogue of individual in 
\(.j 4 tigationa The most important advance which 
in hm opinion was the mvestigations (mamly b> Hans 
Iischer and his co workers) into the structure and 
synthesis of the porphj nns, was however, too 
spcciahrtd and too compheatod for suitable treat 
ment on that occasion , he therefore limited his own 
contribution to an account of certam polynuclear 
metallic compounds since this work was largely 
carried out m Cambridge and its discussion which 
followed logically from Brof C S Gibson s prosi 
dential address to Section B involved certain 
questions of chemical linkage which are of funda 
mental and therefore general interest 

It has been known for many years that wh<n 
spongy platmum and phosphorus pentac blonde are 
heatecl in a sealed tube, two compounds, of empirical 
formulae (PCl,),PtCI| and PCl,PtCli respectively 
are fonned These compounds when treated with 
an ahphatii alcohol ROH give the corrospoiulmg 
tster derivatives {(RO),P},PtCl, and (RO),PPtCI, 
Molecular weight determinations on the latter com 
pound show, however, that it has the molecular 
formula [(RO),PPtCl|]i, and Werner suggested in 
1909 that the parent compound had the structure 
(I) or (II) Similar results have licen obtained with 
the corresponding palladium denvatnoa 


state they occur in onlv one form which is the same 
in Iwth the phosphine and arsme sorits since the 
corresponding members in the two senes are iso 
rnorphous ibis form has bt en shown by Mann and 
Wells to be the tram symmetric form (V) 

There is abundant evidence however, that these 
compounds in organic solvents give a tautomeric 
mixture of the three forms (III) (IV) anil (V) This 
IS shown partly by their anomalous dipole moments. 



( 111 ) 


[ K.p (1 PR,~i Cl “I 

'‘Pd/ ')p<l\ /Pd/ /Pd/ 

cf \l''^ ^<1 J L (1^ PR.J 


which have been measured by Dr iitui at Oxfoid, 
and partlj by their chomiial reactions Thus strong 
evidence m favour of the unsymmotnc form (III) is 
provided by aa dipyndyl (symbolized by dpy ) 
which splits the phosphine compound thus 


[(R,P),PdCl,Pdl I,] + dpv 

[(R,P),PdCl.] 1 [<ip> PdCl,] 


Moroovi r the dichlon ixalatt which presumablj 
has also the unsymmetne stmetuu givis a similar 
reaction 


[(R,P).P<K I.PdC ,0,] H dpv 

[(R,P),PdLl,] 1 L'lpy tO,] 


C1,P 


Cl Cl 
Pt</ >Pt 
^C1 
(I) 


ci,p Cl n 

>pt^ ypi/ 

Cl Cl PCI, 

(n) 


On the ( ther hand, a roonocid base such as p toluidino 
(represented as B) splits the compound m its sjra 
metric form 

[(R,P)( IPdCl.PdC 1 (PR,)] + 2B 2[(R,P)(B)PdCI,] 


Decisive evidence for this bridged linkage of 
metallic atoms through acid radicals has, however 
only recently been obtamed when its existence in 
gold compounds was proved by Gibson and Powell 
(cf the sectional presidential address) and m palladium 
corapoimds by Mann, Purdie and Wells 
The non ionic derivatives of the tertwury phosphmos 
and arsuiee with palladiuin dichloride, of general 
formula* [(R,P),PdCl,] and [(R»A 8 ),PdCl,], were 
known to have the traria nniplanor oonfi^ration 
Mann and Purdie showed that these compounds m hot 
alcohohc solution readily react with ammonium 
palladochlonde giving derivatives, for example, 2 
[(R,P)PdClJ„ similar to (I) and (U) These ‘bi 
molecular’ derivatives should theoretically exist m three 


[{R,P),PdCld + (NH 4 ),[PdCl 4 ] - 

((R»P)PdCl,], + 2 NH 4 CI 


fomw, the unsj-mmetrical form (III) and the «# and 
fnmssymmetn^fonni(IV)and(V) Intheorystallme 


The formation of this r juilibrium from the homo 
genoous crystalline compound shows that the un 
bridged groups m these molecules must roadilj inter 
change their iKisitions Ihismobilitv is not howiver 
limited to the unbndgcd groups Chatt and Mami 
recently showed that the trichloro monomercapto 
derivative (VI) in organic solvents readily produces 
an equilibrium with the dichloro dimercapto denva 
five (VII) and the totrachloro compound (V) Hence 
the bndgmg groupe also possess considerable mobilitj 


(VI) 

[-R.P 


rR,p Cl Cl -1 
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Prof N V Sidgwick had pointed out that the eym 
metric forms (IV) and (V) differ from the unsym 
metno form (III) inasmuch as they possess the nng 
+ (Vm) and might be 

Cl expected to have greater 

Pd<^ \prt stability than the unsym 

(vin) metno form (HI) The 

chelated di sulphide and 
di arsine oompounds (IX), (X) and (Xl) have 
consequently been prepared by Chatt and Maim K 



these compounds reacted with ammonium pallado 
ohionde, the resulting bndged compounds must 
have the unsyimnetrio stnioturo of t3rpe (III) 
Actually no bridged’ denvatives wore obtained from 
these three compounds, and it appears therefore that 
the unsymmetno compounds are too unstable to 
exist m the solid state On tho other h6md, Mollor, 
Burrows and Moms prepared two isomono cupro 
cupric compounds, of formula [(E,A8),Cu,01,), 
and Bitggested that these isomeridee have the 



(%in) 


oonstitutions (XII) and (XIII), tho cuprous and 
tho oupno complexes having the tetrahedral and 
the imiplanar configuration respectively The former 
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compound posseasee a ring structure eleotromoally 
Similar to t^t m (IH), and deoisive evidence for the 
structure of these isomendes would be of great interest 
Reference was also made to the cuprous and argentous 
compounds [B^As-^CuI]* and [R^As-^Agl], mvesti 
gated by Mann, Wells and Purdie 
Prof L 0 Broclcway pointeil out that mvestiga 
tiona of tho struoturo of organic derivatives of the 
noble metals now afford definite information with 
regard to tho number and length of the bonds by 
which the metallic atom is Imk^ to other groups, as 
well as the characteristic inter bond angles , the 
number of such bonds is 2, 4, S or 6 in the compounds 
of various metals The 4 covalent metals in the 
( opper and nickel groups have a planar configuration 
in the divalent state (for example, the above palladium 
compounds, the cupric and argentic piooluiatos, and 
the nickol, palladium and iilstiniim aldoxime de 
rivatives) and a tetrahedral configuration m other 
valency states (for example [f u(CH,CSNH,)|]t 1, 
Ni{CO )4 (CH,),PtCl) The 2 covalent motallio com 
ploxes have a linear configuration (for example, 
[Ag(CN),]) the 6 covalent a trigonal bipyramid (for 
example, Fe(CO)i) anil tho 6 covalent an octahedral 
oonfi^ration He emphasized however, that the 
work of Mann and Wells on the bridged palladium 
compoimds shows that the co ordinate and co 
valent links (as represented m tho above formuls) 
are identical in length and that it is impossible to 
make a clear distinction between these links m 
complex metallic compounds As an example of tho 
variation of bond len^h with the number of bonds 
per atom, ho cited the senes Ni(CO)i, Co(NO)(CO)„ 
belNOjlCO), Or(CO), The metallio atoms m these 
compounds are isoelectronio, but whereas the observed 
bond length to carbon m the first three compounds is 
1 82-1 84 A in the fourth compound it is I 91 A 
A ver> mteresting example of the application of 
complex metallic compounds to the study of nuclear 
physics was given m a preluninary announcement 
by Dr B C Saunders Dr Qoldhabor and ho 
have used the non ionic ciipno derivative of ethyl 
ooeto acetate to effect the separation of the active 
isotope of copper (JJCu) The copper aceto acetate is 
irradiated by slow neutrons and its activity measured 
It IB then dissolved in chloroform and shaken with 
aqueous topper acetate Some of the active isotope 
IS thus transferred to the aqueous solution, from 
which it IS precipitated by zmo, and its activity is 
measured 'Ilio chloroform layer gives copper aoeto 
acetate of much reduced activity F G Mann 


Recent Research in Seismology 


U NDER tho ohairmanship of Dr C G Darwin 
m the morning, and of Mr R 8 Whipple m the 
afternoon of August 23, a symposium on seismology 
covering a ve^ wide field of topics was held at 
Cambridge m S^ion A (Mathematics and Physical 
Sciences) of the British Association At the outset, 
a very warm tnbute was paid by Dr F J W Whipple 
to the pioneer work of ^ C Davison, who was the 
secretary of the earth tremors committee m 1896, 
when iW. John Milne returned to England from 
Japan The work of these and others has led on to 
^jie present work on the International Seismological 


Summary, now being earned on by Miss E F 
Bellamy and Mr J S Hughes There ore now 439 
observatones m the northern hemisphere and 59 in 
the southern hemisphere sending seistnologioal read 
mgs to Oxford, from which it has been possible to 
locate 2,868 different epioentree between 1913 and 
1935 It IS hoped that more stations will be Imtiated 
m the southern hemisphere, especially m South 
Amenoa and South Africa 
In pure seismology, the disoussion was oontmued 
by Mus I Lehmann of Oopenhagen, who desonbed 
and explained the ohamcterktic eeismograms obtained 
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on instruments at different epioentral distances, the 
differences being due to reflections and refractions 
of the various pulses in the interior of the earth The 
Buggestion by the late Prof H H Turner of the 
oocurrenoe of especially deep focus earthquakes had 
been confirmed by the work of Dr R Stoneley, Mr F 
J Scrase and others, and this led Dr H Jeffreys to 
suggest that the hypothesis of Barrell was protobly 
correct when he attributed finite strength to the earth 
down to a depth of about 700 km Further, the work 
of Dr D W Phillips helps to explain the existence 
of aftershocks, in that it has been shown that rocks 
may possess several strengths according to the 
method of apphoation and duration of the forces 
The mtensive study of deep focus earthquakes is 
likely to lead to solutions of some difficult seismo 
logical problems, moluding the depth of the core, the 
nature of the 20“ discontinuity, and the times of 
transmission of the transverse wave up to epioentral 
distances of about 26“ 

In continuation Dr B Stonoley showed that, as 
the result of considerable labour, Turner s readuigs 
of the L phase of earthquakes corresponding to 
0 48 mm /degree could be identified with long 
Rayleigh waves, and that the readings corresponding 
to 0 41 mm /degree could bo assigned to the arrival 
of long waves first theoretically predicted by Prof 
A E H Love The former are usually designated LiJ 
waves and the latter LQ waves It is suggested that 
the difference between these two types of wavos is due 
to differences at the origin LQ and LR are well 
separated at distances greater than 60“ 

Of interest to pure seismology is the work of Prof 
J D Bernal, who concludes that there may bo, at 
the pressures and temperatures existing at some 
depth withm the earth, a densor and less compressible 


Educational Significance of 

A JOINT discussion at Cambridge on August 23 
between Section J (Psychology) and Section L 
(Educational Science) on the cinema and wireless m 
education was opened by Mr R C Steele, who dealt 
mainly with broadcasting 

Pomting out the remarkable growth m the use of 
broadcast methods smoe they were first mtroduoed 
in schools fifteen years ago, especially in the lost 
two years, Mr Steele referred to the difficulty of 
evaluatmg their effects He suggested that with dull 
or backward children the broadcast lesson is probably 
more effective m proportion to their ability than with 
the brighter pupils It also offers a change from 
ordmary routme, presenting new material m a new 
and vivid way, which appeals to the imagination Ho 
considers that with the backward child it is a 
further advantage that the broadcaster, though he 
may ask questions, does not expect answers, and the 
dull child may thus gam confMenoe instead of being 
made oonsoious of i^enorrty to others Mr Steele 
stressed the importanoe of personality and, discussing 
the use which could be made of broadcasting m 
education, suggested that where detail is of prime 
importanoe, os m a science lesson, the film is likely 
to be sapreme Where perfection of detail is less 
mqxirtant and immediacy is the first consideration. 
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form of olivme, (MgFel.SiO,, than occurs normally on 
the surface This would possibly explam the 20“ dis 
oontmuity Crystallography should also be considered 
when discussing the structure of the earth’s core 
Interesting on account of its application to both 
pure and applied seismology is the work of Dr D W 
Phillips, who described experiments ho has performed 
in compression, bending and torsion on ooal measure 
sandstones siltstones, mudstones, shales and coals, 
and also on some samples of marble These expert 
monts show up very clearly the imperfect elasticity 
of the rocks, which behave as perfectly elastic imder 
stresses applied for a short time, but give hysteresis 
loops , possibly with complete recoveiy only after 
a very long time, when a stress is applied for a longer 
time An mteresting phenomenon found is that a 
stress large enough to give irrecoverable deformation 
may at first give only contmuous doformation and 
yet lead to fracture if it is maintamed long enough 
Dr Jeffreys showed later how this may account for 
the occurrence of continuous folding and fracture in 
the same aroh a oommun geological phenomenon 
The fracture would cause on earthquake 
In the realm of applied seismology, Mr T F 
Gaskell described the method of working and the 
results of the work of Dr Bullard and luxnself The 
method is to fire a small amount of gelignite 
and record automatically the seismic waves set up, 
by means of goophones at 200 ft intervals up to 
1,000 ft , reoordmg the initial time of the shock by 
a radio signal From the rosultuig soismograms the 
shape of the palaiozoic floor of part of eastern England 
has been determined, the process being facilitated 
by the fact that the wave velocities m the palssozoic 
rocks are high, whilst those m the chalk and over 
lying strata are low 


the Cinema and Wireless 

broadcasting and television may give the best results, 
and he predicted a great future for television m school 
teachmg 

Mr Steele s pajier was supplemented by a paper 
by Miss L M Holt giving some statistical results of 
tests made with children who had been havmg wire 
less and ordmary lessons altoniately, which were 
designed to determmo the characteristic contributions 
of this new aid to twiching The spontaneous con 
trasting of the facts in their possession was slightly 
higher m essays based on wuclcss lessons than m 
essays based on oral lessons, while a fine perception 
of specific or significant detail also charaotonxed the 
wireless essays, mdicating a good grasp of tho 
subject 

Dr P B Ballard, discussing the effect of wireless 
and the cmema on the life of the school child, 
emphasized the experimental nature of the educa 
tional film as part of the school programme It can 
not be assumed that the child always prefers a 
falking to a silent film There is direct evidence to 
thd contrary, and for educational purposes the 
evidence mdioatce that the film should be short — for 
example, five to ten nunutes — and unless the com 
mnitator speaks slowly and clearly and m sunplified 
language appropriate to the audience, a silent flkn 
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with pnnted oaptiona is preferable Reference was 
made to the bad influence of the ordinary cinema 
on children, particularly through displaying life not 
as service and quiet happiness but as self indulgence 
and the mad pursuit of pleasure Dr Ballard was 
emphatic that ordinary broadcasting should not be 
allowed to curtail a child s necessary quota of sleep 
or to interfere with his homework 
Though broadcasting as compared with the 
educational film is comparatively mature, both 
methods have certain common characteristics and 
drawbacks They are not complete educational 
umta , there is no give and take between teacher 
and taught They belong to the passive side of school 


work rather than the active — the impressional rather 
than the expressional Both also have their affinity 
with mass instruction rather than with individual 
study The capital virtue of the film is that it 
ennehes the pupil’s experience, while that of the 
radio talk is tWt it can do for the teacher what he 
could not do for himself Dr S J F Philpott 
suggested that both methods may tend to dimmish 
the gap between the dull and the brighter pupils 
The closeness with which a crowded audience 
followed the discussion bore witness to the deep interest 
ui the possibilities of this new technique, and also to 
the realization of the dangers which attend its abuse 
in adult life os well as in childhood and adolescence 


Professionalism in 

N a highly suggestive paper on Professionalism 
read before Section F (Economic bcienco and 
Statistics) at Cambridge on August 19, Mr T H 
Marshall reviewed the development of tho pro 
fessions and discussed their place and inference m 
society to day According to Herbert Spencer, tho 
history of the professions can bo traced back to 
primitive societies From tho first they were non 
manual, and Mr Marshall pointed out that their 
second characteristic was that they were not com 
meroial, an ethical distinction clearly stated by the 
Greeks Payment must mt bo tho motive in pro 
fossional work The third chaiaotenstio of pro 
fessionalism, the association follows from the first 
two It serves to maintain tho power of brain work 
to command the produce of manual labour, and it 
ensures that mon who must not work in order to be 
paid are nevertheless paid enough to support them 
at the right social level The official aun of a pro 
fessional association is the preservation of a high 
standard of efficiency among its members This is 
achieved by trauiing and examining all candidates 
for admission and by obtaining privileges as against 
all non members, which may amount to a legal 
monopoly Such rights can only be claimed where 
the profession is bas^ on a laxly of special knowledge 
or on a scientific technique which win be impart^ 
in traming colleges and tested by exammations The 
typical professional association is a body that 
controls the application of science to the service 
of society 

In spite of this corporate responsibility to society, 
the professions are by tradition mtensely mdivi 
dualistio, and the close personal relation of trust 
between the professional man and his client has 
proved an obstacle to the enlistment of the professions 
m the service of tho State Under the growth of 


the Modern World 

science, the evolution of capitalism and the advance 
of democracy towards the social service State not 
only have many new professions been developed but 
also the part played by personal character and 
tradition in the older professions has dimuiishod 
Capitalism requires professional men to work for 
impersonal corporations and may make him an 
employee Democracy is leading the professional 
men to study the whole social background of the 
problems confrontmg hun, and the professions are 
being transformed from strongholds of narrow 
mdividuahsm into most hojieful agencies for scientific 
social planning 

Sunultanoously Mr Marshall pomted out the 
antithesis between commerce and tho professions has 
been greatly weakened While tho professions have 
been enlist^l m the service of trade the ailministra 
tion of trade is becommg profossiunalized The 
salaried employees of big businesses are like the 
professional man, neither capitalists nor wage earners 
Mr Marshall suggested that they might become 
merged mto a homogeneous social group, working 
not for proht, but for economic security, and out of 
interest in the job, a group favouring rational 
planning ui public life, and mdividual freedom in 
private life, a group opposed to war whether between 
nations or between classes There is much m common 
between professionalism m its modem form and some 
parts of tho theory imderlymg lasoism Moreover 
if this new class is to be effective, either its tactics 
must be Fabian m the extreme or it must seek allies 
Mr Marshall suggested that the vital question is the 
attitude this new class is inclined to take up towards 
the conflict between capital and labour, or whether 
It IS likely to evolve a system of its own differmg 
from that advocated by either of the two contending 
parties 
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Research CoK>rdination Committee 
An account of the work earned out by the Research 
Co ordination Committee durmg the past year was 
given at a meeting of the Group held in Cambridge 
on August 22 Ihe work moluded ( 1 ) a list of essential 
statistics, on which the views of bodies utilizing 
statistical data (Political and Economic Planning, 
Engmeers’ Study Group, New Fabian Research 
Bureau), the Institute of Statistics and several leadmg 
statisticians have been obtained , (2) oo ordination 
of work on South Wales problems including a r5sum6 
of mdustrial proposals, bibliography on South Wales, 
report on land improvement, and on family budgets 
of employed and unemployed Workers , (3) mforma 
tion on numerous societies and sources of information, 
which it IB hoped will be published m the form of a 
directory of associations Tho Research Co ordination 
Committee has also been active in bringmg together 
editors of scientiflc and other periodicals to consider 
00 ordmatmg publications and has gathered material 
which IS to bo put before the new Division of tho 
Social Relations of Science of the British Assooia 
tion 

Safeguarding Unpublished Research 
Dubino the leoent period of uncertainty m inter 
national relations, the Research Co ordination Com 
mittee approached several orgamzations having valu 
able unpublished data with the view of securmg 
co operation for their safety in case of war The 
microfilm technique of duplication was considered, 
smee it 18 relatively mexpensive (about 0 Id per 
page) when the necessary apparatus, which can be 
hired for a mmimum period of one year, is available 
This could be arranged if a sufficient number of 
bodies CO operate Tho response has been satisfactory, 
and others interested should ooinmumoate with the 
Hon Secretary, Research Co ordination Committee, 
36 Gordon Square, London, W C 1 

Memorandum on Smallpox 
Ddbino the last three years. Great Britam has 
enjoyed comparative freedom from smallpox, and 
the Ministry of Health has therefore considered it 
appropriate to issue a memorandum m order to direot 
the attention of local authonties to the possibility 
which now exists of limiting the spread of smallpox 
by prompt and vigorous action as soon os it is re 
ported to have appeared (Memo 216 (Med ) London 
H M Stationery Office 2d ) The memorandum 
contains bui account of tho mcidenoo of, and mortality 
from, smallpox m England and Wales smee 1901, 
and a summary of the procedure which should be 
adopted should the disease appear m a distnot 

Suggested Saence Museum for Cambridge 
A LA&OB exhibition of histone scientiflc instru* 
menta and specimens was arranged under the auspxiee 
of the Cambndge Philosophical Society for the meet- 
ing of the Bntish Association last August It was 
most gratifying to see the long senes of instruments 
Msooiated with the great masters of the Cavendish 
Laboratory— JWith Wollaston, Clerk Maxwell, J J 


Thomson, Rayleigh and Rutherford — ^but the older 
periods were also well illustrated by loans from tho 
colleges At the final meeting of the General Com 
mittee m Cambridge, it was resolved that on 
expression of hope that the scheme for a permanent 
exhibition of historic aciontifio instruments m Cam 
bridge would be brought to fruition, should be com 
municatod to the University authorities , and this 
has been done 

Electrified Ommbuses 

Mb a E Wishman, 21 Hanbury Road, Acton 
London W 3, writes stating that on boardmg an 
omnibus recently, ho folt a distmct electric shock on 
grasping the metal handrail with one foot on the 
stop and the other on tho pavement Ihe effect was 
also observed by others, particularly on crisp mom 
mgs He suggests that the electricity may be caused 
by the friction of tho tyres on tho ground, which 
inoidentaily insulato the body of tho bus It is of 
mterest to note that this effect was described m a 
letter m Natubk of June 29, 1929, p 981, by Sir 
Charles Boys, who observed it on a hot dry day and 
ascribed it to the scuffling of the tyros on the polished 
asphalt 

A Naked-Eye Sunspot 

A GIANT sunspot easily visible to the naked eye, 
IS crossing the sun s disk m latitude 17“ north from 
October 6 until 18, the time of central meridian 
passage bemg October 110 Ihe area of this spot 
on October 6, corrected for foreshortening, was 
nearly 2,600 millionths of the sun g hemisphere and 
on OotoW 8 its area measured 2,800 millionths, the 
measurements bemg made at Greenwich Observatory 
The spot on the latter date extended in solar longitude 
for about 126,000 miles Sunspots as large as this 
one are usually associated with terrestrial magnetic 
disturbances commencing about one day after the 
tune of central mondian passage On October 7, a 
small magnetic storm was recorded at the Greenwich 
magnetic observatory at Abinger the disturbance 
reaching a mMunum between 1 0^ and 20' U T The 
ranges of the magnetic elements wore in decimation 
61' m horizontal force 200 y , and in vortical force 
260 Y It seems uncertain, however, whether this 
magnetic disturbance can be linked to the big sun 
spot , the moat probable time of one related to the 
disturbed area of the sun oontainmg this sunspot 
would bo about October 12-13 

Colonial Service Appomtments 

Thf followmg appomtments in the Colonial 'service 
have recently been made W D I Corby, agn- 
cultural officer, Nigeria , T N Greevos, agricultural 
officer, Nigeria , D G Jones, agricultural officer, 
Malaya , H 1 Measure, agrioultural officer, Kenya , 
R J S Waddmgton, inspector of mmes, Nigena , 
D Luke, vetennary officer, Uganda , L D Branch, 
inspector of plants emd produce. Gold Coast , C L 
Croese, sleeping sioknees control officer, Nigeria , 
J H 0 Hioka, sleepmg sioknees control offioer, 
Nigeria I R Patterson, inspector of plants and 
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produce. Gold Coast , B E V Parham (temporary 
assistant agricultural officer), agricultural officer, 
Fiji , J D Tallantire (agricultural officer, Nigeria), 
agricultural officer, Geunbia (seconded) , H E 
Hornby (director of veterinary services) director 
of tsetse rt search, Tanganyika Territory, D A 
Donald (temporary assistant agricultural officer), 
ngrioultuml officer, Fiji , D L Foster (temporary 
assistant agricultural officer, Jeunaica), junior agn 
cultural instructor British Honduras , L W 
Harwood (temporary assistant agricultural officer), 
agricultural officer, Fiji 

Biology in Education 

Under the auspices of the Educational Advisory 
Board of the British Social Hygiene Council, a ton 
ference of prmcipals and biology lecturers in trauiing 
colleges will be held on Octolier 22 at the British 
Medical Association House, 1 avistook Square, London, 
W C 1 Prof J B S Haldane a ill speak on How 
to Make Biology Alive , and hm remarks will be 
followed by discussion Dr Philippa Esdaile will 
speak on ‘ The Place of I; leld and Practical Work 
in the Biology Course” A discussion on The 
f oncept of Human Biology will be opened by Mrs 
E J Hatfield and Dr H C Squires A selection of 
biological films will also lie exhibited Further 
mformation can be obtauuxl from the Secretary, 
Educational Advisory Board, British Social Hygiene 
( ouncil, Tavistock House South, Tavistock Square, 
London, W C 1 

Announcements 

Prof B W Holman assistant professor of mining 
in the Imperial College of Science and Technology 
has been awarded the Gold Medal of the National 
Bureau of Scientific and Industrial Research by the 
French Ministei of Instruction and Fine Arts T he 
award of this nudal to a British subject is very 
unusual 

Dr Albert E Quine, a medical officer of the 
Ministry of Health, has been appointed inspector of 
anatom;^ in England and Wales 

Sir Henry Bashford thiif medical officer of the 
(lenoral Post Offici , and Sir Kenneth Lee, chairman 
of Tootal Broodhurst Jjoo Co , Ltd , have been 
appointed to fill vacancies in the membership of the 
Industrial Health Bi search Board of the Medical 
Research Council 


The Coimcil of the Iron and Steel Institute con 
firms that, m accordance with previous announce 
ments, the jomt Autumn Meeting of the Iron and 
Steel Institute and the Institute of Metals m 
New York and the tours in Canada and the 
Umted States of America have been cancelled 
The Autumn Meeting of the Iron and Steel Institute 
will be held at the Institution of Civil Engmeers, 
Great George Street, Westminster, S W 1, on October 
26, at 10 a m and at 2 80 p m The Institute of 


British Foundrymen has accepted an mvitation for 
members to take part m the discussion on the third 
report of the Steel Castmgs Research Committee 
which will be presented durmg the afternoon 
session 

The Council of the Iron and Steel Institute has 
accepted an offer from Captam C A Ablett to present 
a prire of £60 for the best paper on steelworks 
engmeering submitted to the Institute, written by 
a junior engineer employed in a British iron or steel 
works, irrespective of whether or not he is a member 
of the Institute Competmg papers should be marked 
“Ablett Prize Paper ’ and sent to the Secretary of 
the Iron and Steel Institute, No 4 Grosvenor Gardens, 
London, S W I, not later than January 3l, 
1039 

The fifth biennial conference of the National 
Gounod of Mental Hygiene will bo hold at the Central 
Hall, Westmmster, on January 12-14, 1939 Further 
information can be obtamed from the Secretary of 
the Council, 76 Chandos Street, Palmer Street, 
London S W I 

Applications are invited for the Eunice Oakes 
research fellowship at the Hospital for Sick Children, 
Great Ormond Street, I^ondon, W C 1 Candidates 
must be less than thuty five years of ago The salary 
will not be less than £760 per annum Further 
mformation can be had from the Secretary of the 
Hospital 

The Middlemore Prize for 1939 m medical and 
surgical ophthalmology, consistmg of a cheque for 
£60 and an lUuminat^ certificate, founded in 1880 
by the late Mr Ricliard Middlemore of Birmingham, 
is offered by the British Medical Association for the 
best essay on the vmderlymg causes of glaucoma with 
Buggostions as to future research in clmics and 
laboratories The essay should be sent to the Secre 
tary, B M A House, Tavistock Square, London, 
WC 1, before December 31, 1938 

The Council of the Ophthalmological Society of 
the United Kmgdom has established a Treacher 
CoUms prize of £100 to be awarded trionnially for the 
beet essay submitted upon a s-ibject selected bv the 
Council The subject for the first award is “Cerebro- 
spmal Disease m Relation to the Optio Nerve ’ 
Essays should be sent before December 31, 1938, to 
the Hon Secretary, Ophthalmological Society of the 
United Kingdom, 6 Racquet Court, Fleet Street, 
EC4 

It has been decided to form a medioo-histonool 
museum m Berlin after the model of the Wellcome 
Museum in London 

An unusually large number of cases of infantile 
paralysis m Holland this summer has caused German 
authorities m some districts to forbid Dutch ohddren 
crossing the frontier 
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Letters to the Editor 

Tht Editor does not hold hvnuelj rtaponmble for opinuma expressed by his correspondents 
He cannot undertake to return, or to correspond with the writers of rejected manuscripts 
intended for this or any other part of Natdbb Iso notice is taken of anonymous communications 

Notes ov points in some of this weeks letters appear on i 721 
Correspondents are invited to attach similar summaries to their communications 


Discovery of an Additional Pithecanthropm Skull 
DuRtNO the systematic search for lossil man in 
Java one of us (Q H R von K ) di8oo\ered, in 
1987, m the Tnnil formation of Sangnen (Central 
Java) an almost complete brain case of Pithecan 
ihropus'- 

Amongst the material recently collected (July 
1938) from the same area, a large fragment of an 
additional Pithecanthropus skull came to light The 
fragment consists of the complete right parietal bone 
with the adjoining part of the left parietal bone and 
a small piece of the occipital bone The three bones 
embrstco m their ongmal and entirely undisturbed 
arrangement a stone core composed of sandy tuft 
mixed With lapilli Iho sagittal suture reaching from 
bregma to lambda is completely preserved ihe 
light parietal bone also exhibits all the other sutures 
only the sphenoidal emgle being broken off The 
coronal contour of the parietal bones is characterised 
by a very pronoune^ sagittal crest Laterally 
there is a distmot depression reaohmg to the temporal 
Ime, from which the contour runs steadily outwards 
down to the squamous suture ihc temporal line 
runs strikingly close to the sagittal suturt 

These conditions entirely correspond to those which 
are characteristic of the Sinanthropus skulls 1 he pro 
nounced flattening of the cap so speciflc for the two 
PUheoanthropus s^lls known hitherto, is completely 
missing m the case of this new PuhecarUhropus skull 
On the other hand, this skull has the followmg 
peculiarities m common with both Sinanthropus and 
PuhecarUhropus skulls the lowness of the entire 
cap and the position of the greatest breadth, the 
latter having undoubtedly been situated above the 
origin of the zygomatic arch, as is the case with all 
Sinanthropus and Pithecanthropus skulls 
According to the state of the sutures the now skull 
belongs to a juvenile mdividual, m spite of the fact 
that the parietal bones show a thickness of more than 
10 mm near the bregma, and that the temporal lino 
IS well developed ITie region of the occipital torus 
IS preserved only to a very small extent, revealing 
only a faint swelling, apparently in correspondence 
with the age of the mdividual 
All the new PUhecanthropus finds demonstrate 
how important and promising it is to search for 
fossil man m Java, and to oontmue the work which 
has been made possible thaidcs to the onerous 
support of the Carnegie Institution of Washmgton, 
DC 

G H R VON Koknigswald 

Franz Wbidbnbeioh 



‘ Pnw Kan A.lead H etmtrkappaH AmiUrAuH ISIS 


Two Stellar Systems of a New Kmd 
Some montlis ago nn extremely famt, widely 
oxtendeil sh liar system m the constellation Sculptor 
was roxNirtotl from the Harvard Observatory* In 
many respects it appeared to be imliko any known 
stellar organization fho finding more recently of a 
similar system in Fornax, on photographs made with 
the toloscopoB at the s nithern station of the Observa 
tory suggests that a description of these objects may 
bo of general interest 

Ihe two objects are separateil m the sky by a 
little more than 20° and both are in the south 
galactic polar cap* Ihc followmg tabulation, m 
which some of the quantities are clearly provisional, 
compares the two systems 


night Ascension 
Declination 
Galactic latit i Ic 
Angular diameter 
Total magnitude 
Magnitude of bright »t stars 

Ihe distribution of stars is very similar m the 
two systems Ihere are no irregular nobiilo|ities 
no clumping of stellar images, no sharp or bright 
nuclei — only smooth and essentially symmetrical 
concentration to the centre wiin approximately 
10,000 stars to magnitude 19 5 In iinifoimity anti 
radial symmetry they resemble globular star olustors 
Iho occurroiipe within the areas oovered by the 
clusters of numerous faint external galaxies of the 
usual typos and abundance, shows that space absorp 
tion within the clusters is negligible and also permits 
the close comparison of their members with faint 
spheroidal galoxits It is thus determine 1 that these 
two systoms are not siiporgalaxies (iieh groups of 
galaxies) but are composed of stars 

The distances and linear dimensions could be 
readily determined if we knew the absolute magni 
tudes of the brightest stars Colours and spectra 
may be procured eventually and assist in evaluating 
the luminosities but at present wo hope to find the 
distances through the disoovery and measurement 
of Cepheid variables among the stars of mogmtude 
19 6 and brighter Appropriate plates ore being 
taken with the 60 in reflector at Bloemfontem 
It IB probable that the resemblance to globular 
clusters also holds for the distribution of absolute 
magnitudes and that the distance modulus, m— Af =■ 
6 (log d— 1), for these two objects is not greater than 
19 6 The correspondmg distance of eighty kilo 
parsecs implies that they are of galactic dimensions 
and places them well withm our local suporgalaxy, 
three tunes the distance of the Magellamo Cloude 
and but a third of the digtance to the Andromeda 
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Nebula At the distance of the Andromeda system 
these objeots would, m fact, have long esoaped dis 
oovery There may be several others m the local 
group of galaxies , such objects may be of frequent 
occurrence m mtergalaotic space and of much 
sigmfloanoe both m the census and the genealogy 
of sidereal systems 

The new objeots have some properties m common 
with globular clusters, others with spheroidal galaxies, 
and still others (nearness and complete resolution 
mto stars) with the Magellanic Clouds If inter 
mediate forms connecting thorn with one of these 
standard typos were found, a correct mterpretation 
would be facilitated 

Withm the large area coverod by the Virgo super 
galaxy (distance two to three megaparseos) is a 
number of seventeenth magnitude objeots which are 
of low surface brightness and about one minute of arc 
in diameter , they are possibly clusters of the 
Sculptor Fornax type, associate in this super 
system with the two hundred or so typical galaxies 
that have magnitudes from 11 0 to 13 6 Details 
of the exammation of this possibility will be reported 
elsewhere 

Hablow Shapley 

Harvard Observatory Station 
Bloomfontem 
> Hunatd Obi Butt flOfl (1988) 

• Banard Obi Oin 423 (1937) 


Nature of Extensive Cosmic Ray Showers 
The ooimter experiments of Auger, Maze and 
Gnvet Meyer*, and those of Kolharster, Matthes and 
Weber*, indicate the existence of very large 
oosiiuo ray showers, extending over an area of many 
square metres, and consisting of several thousand 
partacles In order to obtam information about the 
constituents of these showers, a cloud chamber with 
a 2 cm lead plate across its centre, situated m a 
room with a light roof, has been used m a magnetic 
field of 800 gauss The cheunber was controlled by the 
five fold comcidenoes of counters distributed so that 
the outer counters were separated by 6 metres With 
this counter arrangement the chamber took, on the 
average, 0 2 photographs per hour 
The twenty two successful photographs obtamed 
show m all, about 260 mooming tracks, all of which 
can be mterpreted as electron tracks Some of them 
produce small showers m a 2 cm lead plate m the 
chamber, and there is no indication of the presence 
of particles other than oloctrons One of the photo 
graphs obtamed is reproduced herewith Ihii is a 
part of the large shower which caused the five fold 
coincidence m counters separated by 6 m The photo 
graph shows a typical cascade process , several 

K icles, apparently energetic electrons, enter the 
plate amd produce at least seven centres of 
multiphoation 

Aorording to these photographs, it seems very 
likely that, if penetrating particles are present, they 
constitute only a small fraction of the shower particles, 
uid are certcunly insufficient m number to account 
for the penetration found by Auger, Maze and Qnvet 
Meyer It is thus possible that the large air showers 
are m fiact ordinary cascade showers A similar 
conclumon for the narrow air showers has been 
reached by one of us* 


The distribution of the numbers of incoming tracks 
over the mdividual photographs is as follows 
Total 

Ko ofphotogtapbs 11 9 9 4 S3 

Kooftocomlngtraolu 0 I 2 10 >10 {1^ ^ow th? pUtI 

The average number of tracks per photograph given 
By the number m the above table is 8 It can easily 
be shown, however, that m order to calculate the 
mean density of tracks, this number must be reduced 
to about 6, because of the selective effect of the 
counter arrangement The area of collection for the 



CiLOUD OHAKBEB FHOTOORAPU or AV EXTENSIVE 
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ohamber can be taken as the area of the lead plate 
m the ohamber, which is 76 sq cm The moan 
density of tracks is then 700 per square metre This 
value 18 about twenty tunoe that estunated by Auger, 
Maze and Gnvet Meyer* from counter observations 
The discrepancy, however can be explained as follows 
A counter discharge takes place regardless of the 
actual number of particles passmg simultaneously 
through the counter provided there is at leeust one 
Thus with counter obrorvations it is not possible to 
differentiate between the passage of one or more 
than one partiole, moidont simultaneously on the 
counter Therefore the average number of particles 
moident on a counter can only be estimated by 
assummg a oertam distribution law The oaloulations 
of Auger, Maze and Gnvet Moyer assume inherently 
a Poisson distribution, that is, statistical fiuotuation 
of the number of simultuieous tracks per upit area 
But smoe the average number of tracks per photo 
graph IB 6 the probabihty of finding due to statistical 
fluctuation, 160 mcoming tracks on a single photo 
graph (as has been observed once) is about Kh** and 
is thus negligible Hence it may be seen firom the 
data m the table above that the distribution of the 
numbers of tracks on mdividual photographs differs 
widely from a Poisson distnbution ITie compara 
lively low density estimated from the oounter expori 
meats can then 1 m understood os due to the assump 
tion of only statistical fluctuations 
Auger, Maze, and Grivet-Meyer found that one 
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eighth of the shower particles penetrate more than 
10 cm of lead Assuming these particles are electrons, 
the cascade theory shows that their energy must be 
greater than 6 x 10“ e v If we assume an area of 
400 square metres for some of the showers, then 
according to our new estimate of the mean density 
of shower particles, some of the showers contam 
30,000 particles (J x 400 x 700 = 36,000) of this 
energy The total energy of these particles would 
amount to nearly 2 x 10** e v and the total energy 
of the whole shower taking mto account also the 
particles of lower energy, would be still higher, 
perhaps as much as 10“ electron volts 

1 1 Anossy 

Physical Laboratories, A C B Lovkli. 

University of Manchester 
Sept 2 


A Igor F Haie £ and OHvBt Moy r T CR Acad Sri 
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Magnetic Anisotropies and the Valencies of 
Paramagnetic Atoms in Crystals 


&TUDU.S on the raagnetio anisotropies of para 
magnetic crystals are of interest because of the 
variety of infonnation one can obtain from them 
under favourable conditions, on such widely different 
topics as (1) the magnitude and the asymmetry of 
the mtomal electric Add actmg on the paramagnetic 
ion m the crystal , (2) the geometry of distribution 
of the negatively charged atoms immediately sur 
rounding the paramagnetic ion, and hence the 
00 ordination number of the ion , (3) the magmtudo 
of the Stark separation of the energy levels of the 
ion m the above hold (in the special case when the 
paramagnetic ion m the crystal is m the S state, the 
Stark separation of its levels is naturally feeble, and 
it plays an important part m determining the thermal 
behaviour of the crystal at very low temperatures, 
in the neighbourhood of 0 1® K ) , (4) the strength 
of couplmg between the orbited and the spin angular 
momenta of the electrons m the moompleto shell of 
the ion, etc In some recent papers^ we have dealt 
With these various aspieots of paramagnetic studios 
on smgle crystals In the present note we wish to 
direct attention to another useful application, namely, 
to questions concerning the valency of the para 
magnetic atom in the crystal 
We shall take, for example, the well known crystal 
manganito, the chemical oompoaition of which 
oorresponclB to that of hydrated hemitnoxide of 
manganese On the basis of the available chemical 
evidence, the manganese m the oorapovmd is some 
times r^;arded as tnvalent, ooirosponding to the 
O 

formula, Mn , and soroetunes os half divalent 

\ 

(OH) 

and hedf tetravalent, corresponding to the formula, 
0 (OH) 

Mn Mn A measurement of the mag> 

\ / \ 

O (OH) 

netio anisotropy of the crystal should enable us to 
decide readily between th^ two altemativee The 
Mn++ ion is in the i9-state (*iS), and should therefore 


be almost isotropic The Mn+ + + + ion, which is in 
the *F state, and resembles Cr+ ++, should also have 
very httle anisotropy On the other hand, the Mn+ + + 
ion, the ground state of which is ‘O, should have a 
relatively large anisotropy m the asymmetric crystal 
line field A measurement of the anisotropy of the 
crystal, that is, the difference between its maximum 
and minimum susceptibilities to find whether it is 
of the same order of magnitude as in manganous 
and chromio salts namely 10 ‘ per gram atom of 
manganese at room temperature or is very much 
greater, will therefore decide wliether the manganese 
atoms in the crystal are half of them divalent and 
the other half tetravalent or all of them tnvalent 

The crystal is monoclmio, and at 31° C its 
maximum anisotropy, namely, — Xa is found to 
be 4 0 X 10-* per gram atom of manganese which 
shows that the manganese atoms m the crystal can 
not l>e tnvalent 

The moan susceptibility of the crystal docs not 
give 118 similar mfirmation iho susceptibility of 
Mn n -1 lies almost midway between those of Mn + 
emd Mn+ + + + and further the exihiingo inter 

action betwee n the spin moments of Mn whicli shoidd 
be largo ui tlus crystal owing to the laigo conoentra 
tion of raangan so affects tht moan susceptibility 
considerably and 1 1 an uncertain extent whnroivs 
its influonoo on the anisotropy is almost njthmg 
K S Krishkai^ 

Indian Association f ir the S Baxfrjfb 

( iiltivatiun < f Scionoo 
Calcutta 
Aug 30 

// / Tram Roy for Kin is 


Relativistic Motion of a Radiating Mass 
In 1026, Prof F W Brown' raised the questi n 
whether the usual otpiation 


18 rigorously true for a roiimting star and in a letter 
to Natobe, Sir Joseph Larrnor has advanced from 
oonsiderations of momentum that (1) is true 
The moti m of a radiating star, acconiing to general 
relativity, does not seem to have been disoussod m 
any of the standard troatisos on the subject Granted 
that a non radiating small mass describes ajjprom 
nuUely* a geodesic in the space time held, the question 
IS whether a radiating small mass also does the same 
just as, m olassical mochauios, equation ( I ) holds 
good whether a mass radiates or not lo settle this 
question we may write the equati n of conservaticn 
of momentum, for the particle and the outgoing 
radiation, os the former traces its world line as 
(mvi'),^' + XtV* - 0 (2) 

m the usual tensor notation Hence 


and, a 


- ] it follows that 


s v^vP - ] it 

substituting for X m <2) 
{mvP)fV’ - 




(3) 


( 4 ) 
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It la clear, therefore that a radiating small mass will 
also trace a geodesic 

Another pomt* arises here which is of considerable 
theoretical interest For a non radiating mass 
equation (3) gives a constant m and the equation 
of conservation of momentum (2) thus splits up into 
the two 

(i) ^ 0. (a) - 0 (5) 

The corresponding classical equation of conservation 
of momentum does not imply the constancy of inertial 
mass ns in (6i) and Mach had to supplement there 
fore the Newtoman laws by his theory of the mertial 
mass determined by the ponderable bodies of the 
universe 


Benares Hindu University 
Sept 0 


Lannor Sir Joaeph ( oil Fapera 8 472 (1929) or Natobk 117 
3(X) (Feb 27 1924) Sh alio Aetr nomy and Cosmoiony by 
Sir Jamea Jeai x 298 (1929) 

• Narllkar V V Vaiurb 141 908 (May 21 1928) 

• Eddington Sir A S The Mathematical T I ory of Kelatlvlty j 


Infra-Red Absorption Spectrum of Sulphur 
Tnoxide 

Thb infra red absorption spectrum of gaseous and 
liquid sulphur tnoxide has been determmed by us, 
m the laboratory for physical research at the Sor 
bonne, m the region extending from 7(a to 14(a, with 
the holp of the self registermg rock salt infra red 
absorption spectrometer developed and described by 
Lambert and Lecomte* 

In the final experiments, the absorption of the 
vapoui at ordinary temperature was measured m an 
atmosphere of air m a tube of about 10 cm length — 
closed at both ends by plates of rock salt — formmg 
part of an all glass appieuatus possessing a reservoir 
filled with liquid sulphur tnoxide, separated from the 
absorption tube by a glass wall which was broken 
imme^ately before the beginnmg of the measure 
ments The apparatus was filled at Amsterdam by 
the technique developed by Smits Owing to a small 
quantity of water vapour present m the air, some 
fog was sometimes formixl, but m such a small 
concentration that it did not give any trouble It 
IB of great importance, but not easy, to avoid this 
formation of fog , which causes a rapid attack on 
the plates of rook salt Some preliminary experiments 
on the absorption of concentrated sulphuric acid m 
a layer of some microns thickness, between plates of 
fluonte, have shown that its absorption is very weak 

For the vapour two infra red absorption bands 
were found, at 8 9 p and at 7 Six, with the latter the 
stronger, oorreapondmg with frequencies of about 
1120 and 1330 om ‘ fhe Raman spectrum of 
gaseous sulphur tnoxide shows with oertamty only 
a frequency shift of 1069 om while from expen 
ments with the liquid at different temperatures and 
mixed with sulphur dioxide, the vibrational fre 
qvenoies Ii31, 1068 and 1389 (double, m reality 1379 
and 1404) for the simple molecule m the Uqwd may 
be inferr^* 

The oomplete absence of the mtensive Raman 
shift 1068 m the infra red absorption m the vapour 
proves that the /ree molecule of SO| has a plane, 
practically symmetncal configuration* For such a 


molecule the symmetncal pulsatory vibration is not 
oombmed with a change in the eleotno moment of 
the molecule, so that m mfra red absorption it is 
inactive 

The number of fundamental modes of vibration 
of such a molecule amounts to four, probably corre- 
sponding with frequencies of about 630 and 860 
(B}rmmetrioal and anti symmetncal deformation vi 
bration respectively) — tho latter inferred from the 
absorption band at 1120 cm ’ supposing it to be a 
first harmonio — and further, 1069 and 1330 (Owing 
to the much larger mass of the sulphur atom in SO,, 
compared with the central atoms m the related 
groups CO/ and NO, , the frequency of the vibration 
(880) whereby the central atom moves fairly strongly 
perpendicular to the plane of the O atoms, may be 
expected to bo considerably smaller for 80„ than 
for the groups mentioned, where 870 838 respectively 
have bwn found ) 

For tho liquid, several absorption bands correspond 
mg with frequencies (in cm *) of about 798 ( 12 6 (i), 860 
(11 6 p) , 940 (10 6 p weak) 1066 (9 4 p strong) 
1206 (8 3 p, moderately strong) 1330 (7 6p, moder 
ately strong) have been found without doubt 
belongmg to different kinds of molecules present m 
this partially polymerized liquid* The strong 
appearance of the frequency 1068 m absorption m 
the l%qu%d proves that in this state the smglo molecule 
SO, IB considerably deformed from the plane sym 
metrical configuration it possesses in the vapour 
state 

No sign of absorption m the neighbourhood of 
1390 om * (7 2 p) has been found m the vapour or 
m the liquid 

It 18 a curious fact that the absorption bands at 
12 6 p and 11 6 p are m their mtensity dependent on 
the oiroumstanoes of tho experiments For example 
in a mixture of sulphur tnoxide with about the same 
volume of carbon disulphide the mtensity of the 
band at 12 6 p dimmishes considerably, while that 
of the other mcreases 

Our hearty thanks are due to Prof A Cotton for 
his hospitality and to Prof A Smita for permission 
to construct the apparatus at Amsterdam 

H Gbkdimo 

Laboratory of Physical and 
Inoiganio Chemistry Amsterdam 

J Lboomtb 

Laboratoire de Recherohes 
Physiques k la Sorbonne, Pons 
Aug 29 

> Umbert P «t Lucorotr J OR US 184 (1929) 

• Oerdlns H Nljvxld W J »nd Muller 6 J , NATOS U7 1033 
(1036) Z phyt Clum B » 193tr (1937) 

' Commre sI>o Die Theorig der KomplexlUt nnd der AUotrople 
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CH Bands m the Night Sky Spectrum 
So long ago as 1934, we observed m the night sky 
speotrum, i^ations oharootenstio of the nuclei of 
the comets, at about XX 4300 and 4060 A * Their 
origm was then unknown The recent identification* 
of oometary radiations near X4300 with a band of 
the CH molecule mduoed us to search systematioally 
for the CH bands m the sky speotrum For this 
purpose we used unpublished tables of wave lengths 
measured by Qauzit m the ultra violet and by 
Cabannee and Dufay m the blue and violet regions 
of the visible speotrum 

Band X 4300 Tlie dispersion of the QJeotrograph 
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IS too small to allow us to find in the sky spectrum 
all the details observed by Dufay m oometary spectra 
Nevertheless, the correspondence between the sky 
radiations and the first rotational lines of each branch 
of the band is satisfactory Wo find m the sky the 
R(Z), E(2) and A(l) Imes at U 4291, 4296 and 4299- 
4303 , a stronger emission at X 4312 6 can be identified 
with the two Q branches , wo find P(3) and P(4) 
at about X 4330, P(6) at X 4338 
When we observe the spectrum of the sky neM 
the horizon, the strong Vegard Kaplan bsind of 
mtrogen at 4316, degraded touards the red, hides the 
last two CH lines , but, at the zenith, while the whole 
Vegard Kaplan system weakens, those lines become 
very visible therefore there is somethmg more in 
this spectral region than a Vegard Kaplan band 
Since the intensity of the CH band does not 
obviously vary from the zenith to the horizon, it is 
not impossible that the CH molecules are outsido the 
atmosphere and that a part of the night sky lumin 
escence has an mterplant tary or an interstellar origin 
It IS mteresting to recall tliat Swings has already 
proposed to identify the X 4300 interstellar Ime, 
observed as an absorption line in stellar spectra with 
the P(l) line of interstellar CH molecules* 

Group of hnea near X 4060 Ihese radiations of 
comotary nuclei occur also in the sky Cabannes and 
Dufay have shown that the hncs of the 4060 and 4300 
groups correspond to each other with a constant 
difference of frequency*, which is about 1600 cm *' 
In agreement with Baldet s observations, we cannot 
therefore identify the 4060 band of comotary nuclei 
and of the night sky with the weak Raflfety band 
which, accordmg to Grenat*, is similar to the 3900 
band It is possible that the group at X 4060 repre 
sents a new CH band similar to the 4300 band 
Band X 3900 I he 3800-3900 region is one of the 
least known m the spectrum of the sky Flint prisms 
are not transparent enough while quartz prisms do 
not giv e sufficient dispersion On the other hand, the 
3889 Vegard Kaplan band coincides with the Q 
branches of CH Ihe P branch only appears dis 
tmctly, the P(2) Imes at X 3897 and the P(3) lines at 
X3902 

Band X3143 Ihe very prominent maximum of 
this band is found m the sky at X 3144 Wo have 
observed also the weaker maximum at X 3167 No 
other origm has been suggested for those two sky 
radiations 

Hence we conclude that the known CH bands 
probably exist m the spectrum of the night sky 
The radiations near X 4060 form perhaps a new bond 
similar to the 4300 band and certamly distinct from 
the Baffety band The emission occurs at a very 
high altitude or even outside the atmosphere We 
mtend to compare again the mtensities at the zenith 
and near the horizon m order to decide whether the 
emission of the bands that we attnbuto for the 
present to CH molecules is or is not connected with 
the earth s atmosphere 

J Cabannes 

« J Dufay 

XJmversitA de Pans j jjrr 

and Observatoire de Lyon , 

Aug 26 

Ctbuuua and Duftr, Comft** mdtu US SOfl <10S4) 68* Cttvrb 
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Fatty Acids from Yeast as Respiratory Factors 

A NUMBER of papers* from this laboratory have 
reported the preparation from yeast and malt 
combings of fractions which stimulate the respiration 
of yeast and of animal tissues, purtnularly of skin 
A study of these fractions appears to indicato the 
existence of a multiplicity of respiratory factors The 
fractions studied thus far liavo been water soluble 
and thermostable They have all contained nitrogen 
and phosphorus but the fractions have been mam 
feetly impure and it has been difficult to correlate 
the respiratory activity with du inical properties 
except to indicate that protein probably plays no 
part On the other hand it has been possible to 
correlate the proliferation promoting oe tivity of pre 
parations from yeast with nucleic acid like materials 
oontammg guanine, nelemne, phosphorus and pen 
toses and having a maximum in ultra violet absorp 
tion* at 2600 A 

We have now found that the steam distillation of 
a crude concentrate prepared by extiactmg yeast 
with aqueous alcohol yields iilxiut 0 06 jjor cent 
(based on the yeast) of a light coloured water 
insoluble substance having an indefinite ineltmg 
point near room temperature and an unpleasant 
odour suggestive of isovaleric acid It does not 
contain nitrogen or phosiihonis It is soluble m 
alcohol, ether, benzene, and alkali It has an iodine 
number of 6 6 by the Ham s method The high 
neutralization equivalent of ab< ut 295 is probably 
accounted for by the presence of contaminating fat 
soluble materials From the steam distillate can bo 
obtained a nearly colourless potassium salt which is 
unmeltod at 300' C but darkens at 210° and dissolves 
m water to form on alkaline solution The material 
gives a negative Liobormann Burchard reaction 
These properties pomt to a mixture oontnming 
saturate fatty aoi^ 

The matenal causes as much as a 360 per cent 
moreaso in oxygen uptake of a yeast suspension in 
concentrations of 0 6 mgm per c c , but higher con 
oentrations are less effective and 1 0 mgm per o c is 
inhibitory In nearly all concentrat ons, the material 
IS markedly inhibitory to the respiration of rat skin, 
although in low concentrations ( 1 mgm per o t ) a 
slight stimulation is observed This behaviour is 
duplicated qualitatively by pure saturated fatty 
acids such as capno and undeoanoio Thus the 
respiratory activity of the distillate appears to be 
related to its fatty acid content 

Ihe steam distillate, in proper com i ntrations, 
markedly stimulates the growth of epithelium m 
tissue cultures In tlie concentrations thus far 
mvestigatcd, the material appears to lie inhibitory to 
yeast growth and fermentation 

A detailed account of this work will appear 
later 

Elton S Cook 

Cornelius W Krekb 


Institiitum Divi Thom®, 
Institute of Scientific Research, 
Cmoitmati, Ohio 
Aug 30 
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Blood Ammonia and the Deammases of Adenosme 
and Adenyhc Acid 

Thb charactenstio value of the general blood 
ammonia m man was shown to be either zero or 
below the analytical level' This has been confirmed 
for the rabbit and by H Kropowski for the dog, 
using the technique of this laboratory* 

After shedding the ammonia develops from three 
sources Iht first or alpha ammonia (about 40 y 
ammonia N/XOO ml ) forma immediately after 
shedding whether the pH of the blood lie maintamed 
or not, but does not form in the presence of carbon 
dioxide The amino oompoimd involved may be 
adenosme protected by carbon dioxide (though the 
complex formation does not appear to be readily 
reversible) and derivmg m turn from one or other of 
the adenylic acids Plasma lias been shown to 
deaminato adenosme with great specificity leavmg 
unattackod more than fifty other substances of 
biological significance and with ammo or volatile 
amme groups Ihis plasma deammafcicm of adenosine 
and Its groat spiocificity was shown by one of us* 
prior to the o immunication of Drury ei al to the 
Physiological Society m January 1937 

Ihe second or beta formation (about 1 mgm 
JV/lOO tnl in the rabbit) oomos from adenylpyro 
phosphate in the red corpuscles, brooking down 
mamly through the followmg stages adenylpyro 
phosphate -* adenyldiphosphate + 1 phosphate -► 
adenosme + 2 phosphate -► mosmo + 3 phosphate + 
ammonia (The phasic formation of ammonia pro 
viously reported* appears to be associated with the 
re esterification of adenylic acid ) Adenylpyrophos 
phate disappears practically quantitatively in rabbit 
blood with the appearance of free ammonia The 
chief reason for supposing the final stages is that 
muscle adenyhc acid in high concentration is freely 
deaminated by laked rod corpuscles and vegetable 
adenylic acid also, but only at a small fraction of 
this rate As the concentrations of the acids are 
diminished so also is the deamination rate, but to a 
lesser degree for vegetable adenyhc acid At a con 
oentration of 0 06 per cent of the nucleotide they are 
deammated at about the same rate This can be 
mterpreted satisfactorily only on the basis of an 
initial dophosphation — at the low oonoentrations — 
followed by a doanunation of the formed adenosine 

The third or gamma ammonia (about 100 — 200 y 
N/lOO ml for man, and a mean of about 360 y N/lOO 
ml for the rabbit, judgmg from the twenty four 
hours formation) appears to derive largely if not 
entirely from vegetable adenyhc acid, this being 
first dephosphated and then deaminated The 
followmg evidence exists for this supposition 

(1) Vegetable adenylic acid is deammated at the 
required rate, muscle adenylie acid and adenylpyro- 
phosphate bemg excluded by the fact that the action 
of striped muscle extract has no effect m raising the 
plasma ammonia 

(2) The rate of the gamma ammonia formation m 
plasma plotted against the pH shows two peaks, one 
In the region of 6 8 and the other at about 8 6 This 
double peak is chartuitenstio of a phosphatase CMtion 
signifying a preliminary dephosphation When 
vegetable adenyhc acid is added to plasma, the extra 
ammonia formed after 24 hours shows a similar 
double peak and m the same position 

(3) A large number of other possibilities has been 
excluded , ibr example, guanyho acid, guanosme, 
eytydylio, oytidme, eto , but not the adwyl com- 


pounds of desoxynbose, which remam as possible 
but unlikely precursors 

Concerning the adenylic acid and adenosme 
deaminases of blood and tissues, it may be noted 
that adenylic acid m laked blo^ (and five other 
tissues similarly examined) is deammated in proper 
tion to Its concentration beyond a oertam critical 
value of 0 1-0 2 per cent of the nucleotide The 
activity of the deaminase also per unit volume of blood 
moreases markedly with the dilution On the other 
hand, the ferment in striped muscle (about forty 
times greater in the mean thim that of any other 
tissue) acts mdopendently of the substrate ooncentra 
tion The indication is that the ferment in the red oor 
pusele and other tissues — except voluntary muscle — is 
reversibly bound to some inhibitmg substance, which 
may bo desenbed as a protector substance for 
adenj lie ac id Comparative values of the adenosme and 
adenylic acid deaminases (adenylic acid in I per cent 
oonoentration) were studied m thirty six tissues of 
the rabbit With regard to the adenosme deaminase. 
It IS a curious fact that the appendix showed the highest 
concentration in die body, havmg a mean value of 66 6 
imits of eti/yme concentration (the unit bemg y Nj 
minut«/gm tissue) compared with about 6-8 for 
whole blood, ileum and omoum The values for 
duodenum and jejunum were also high but not so 
high ns the appendix Of the eleven types of glandular 
tissue studied it is noteworthy that the liver came 
second lowest with 3 7 units (it contained the lowest 
amount of adenylic deammaso, namely, 2 2 imits) 
The muscle group contained the least amounts of 
adenosme deaminase, the muscle of the auricle being 
highest m the senes with 6 8 units and vulimtary 
muscle lowest with 0 0 The content m adenyho 
acid deaminase followed to some extent that for 
adenosme, with many marked differences, the most 
extreme bemg voluntary muscle, which contained m 
the average about 1,000 enzyme units This enzyme 
also IS greatly m excess of the adenosme deaminase 
in conducting nerve, cerebral cortex and pituitary 
gland , and m the alimentary distribution we have 
the proportion reversed No pure adenylio acid 
deammaso was found in plasma 

The above research was supported by a grant from 
the Irish Medical Boeearch Council 

Edwabd J Conway 

Department of Physiology Bobbbt Cookr 
and Bioohemistry, 

University College, 

Dublin 
Sept 3 

■ Conway B J BiMhem J 9» 2755 (ISSS) 

■ Private ooinmunloatloii from the Waraaw laboratory 

* Theali to U 0 O on ammonia formation In blood and tlmnee (1986) 

• Conway B J and Cooke a Natch US 627 (1937) 


Application of the Feulgen Method to the Study 
of Viruses 

‘Nuolboio' bodies givmg a j>ositive Feulgen 
reaotion have been shown to be mtegral constituents 
of various kmds of spore bearing bacilli' and also 
of Boot Oolt and ‘ Boot partUyphosum ’* Photo 
graphed m ultra violet light, these bodies proved to 
powess the speoifio al^r^ion ohoraoteriatio of 
nuoleio sold 

So far as we are aware, Haagen is ths only fnvesti 
gator who has applied this reaotion to a vims He 
has stated* that the inclusion bodies of vaooinia give 
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a positive Feulgen reaotion, but that the elementary 
bodies are negative We have been able to confirm 
Haagen s findings so far as oonoems the elementary 
bodies and the small inclusions which characterize 
the early stages of infection, but wo have mvariably 
obtained a negative result with tho large irregular 
type of inclusion present during the later hours 

The Feulgon negative inclusion bodies of vaccinia 
and the elementary bodies stain red with Giemsas 
stain The small Feulgen positive inclusions stain 
deep reddish purple, while bacteria stain a deep 
bluish purple Aith tho elementary bodies and tho large 
forms of psittacosis virus stain a purple rather than 
a red colour with Giemsa s stam This circumstance 
induced us to test tho various developmental stages 
of this virus with the Feulgon technique Positive 
results were obtained both with free elementary 
bodies in smears made from the spleens of mice which 
had died of the disease, and with all tho various mtra 
cellular stages found m tissue cultures infected with 
the virus 

Through the kmdnoss of Dr G M Findlay, wo 
have also been able to examine smears of lympho 
granuloma ingumale virus As Findlay, Mackenzie 
and MaeCallum have shown* this virus, like 
psittacosis, produces both large forms and elomentary 
bodies and stams witli (.astafiedas stam With 
Qiemsas stam the elemontary bodies are stained a 


colour intermediate between tho purple of psittacosis 
and the red of vaccmia Both elementary bodies and 
large forms gave a negative result m our hands 
Some investigators (for example Her/berg*) are 
doubtful whether psittacosis shiuld bo included 
among the viruses because of tho ease with which it 
stains With dilute Victoria blue and with ( astafieda’s 
stain Tho fact that it is Ft ulgen iiositivi appears 
to strengthen this distinction , but on the otlior hand 
in lymphogranuloma we have a virus which is at once 
CastaAeda positive and Feulgtn negative thus form 
mg an mtennediato link between psittacosis on one 
hand and vaccmia on tho other 

It will be of interest to apply th< i oulgon method 
to as many viruses as possible and this u o prop >so 
to do 

C F Kobitjow 
J O W Bland 

Pathological Department 
8t Bartholomew s Hospital, 

Ijondon, 

Sept 5 


SUllc B AfcA Miinlno/ 8 12j (191 ) 

•riflksralcl a Arc* itUrotwl 8 428 (1937) ZM Halt 
14> 70 (1938) 

• ITaagen K Arch exp Zellf 19 42o (J9J ) 

‘tlndlsy O H Msolcenzie, K D, aiul MacCslIum F O 

lioil Soe Trap Med M No 2 183 (1918) 

• Horabeni K KIm* H'ocAanicAr 15 1388 (193(1) 
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Points from Foregomg Letters 


The discovtry of a large fragment of an additional 
Pithecanthropus skull (conaistmg of the complete right 
parietal bone with the adjoining part of tho left 
parietal and a small piece of the occipital bone) is 
reported fiom Java by Dr G H R von Koonigswald 
and Dr Iiranz Weidonreioh This woe found m the 
Trmil formation of Sangiren where an almost com 
plete brain case of Puhemnthropus was found last 
year 

A type of sidereal system heretofore unknotwi is 
report^ by Dr Harlow Shapley, who has based his 
investigations on long-exposure photographs mode 
with various telesoopes at the South African station 
of tho Harvard Observatory The two examples 
now desoribod resemble globular clusters m uniformity 
and radial symmetry , numerous faint external gal 
axies seen through them give them the appearance 
of supergalaxies, but they are probably members of 
the local supergalaxy 

Dr L JAnossyandDr A C B Lovell have obtained 
cloud chamber photographs of oosmio ray showers 
which extend over several square metres They 
conclude that the showers consist mainly of electrons, 
and that m some oases the total energy of the shower 
may exceed 10“ electron volts 

The mognetio amsotropy of manganite crystals 
(monoclmio) is found by Prof K S Krishnan and 
S Baneijee to be 4 0 x 10“ ppr gm atom of man 
ganoee This value, the authors state, shows that 
the merngonese atoms m the crystal cannot be tn 
valent, but are probably half divalent and half 
tetravalent 

Prof y V Karlilcar submits a proof, using the 
equation of conservation of momentum, tlut a 
radu3t%ng small mass desonbes a geodesic He also 
points out that the constancy of the mertial moss is 


implicit m tho equation of momentum itself when the 
body 18 not radiating 

The infra rod absorption and Raman Mjxictra of 
liquid and gaseous sulphur trioxido havo been m 
vestigatod by Dr H (icrduig and Dr J Loooipto 
who doduco that in thi vapour stiito tho molecule 
of sulphur trioxido bus a piano practically sym 
motiical configuration while in the liquid state tho 
molecule is considerablj deformed 

A reconsideration of the wavt Icngtlis observed 
m tho ultra violet and visible spectra of the night skv 
by Prol J Cabannes Prof J Dufay and J Oauzit 
lead the investigators to the ooi i-lusion that til 
bands probably exist in tho spectrum of tho night 
sky at 4300, 3143 and possibly 4060 A 

A substance obtained by tho steam distillation of 
yeast extract and apparently contaming a mixture 
of saturated fatty aci(U is foun 1 by Prof F b Cook 
and C W Kreko to increase by SJ tunes bv tho res 
piration factor (oxygon uptake) of y east suspensions 
when added in suitable concentration Capno and 
undeoanoic fatty acids wore found to havi similar 
properties In tho concoutrations thus far investigated 
tho yeast distillate appears to bo inhibitory to yeast 
growth and fermentation, but stimulates the growth 
of epithelium m tissue cultures 

The free ammonia formed in blood after sheddmg, 
arises from three sources according to Prof E J 
Conway and R Cooki These sources are (1) aden- 
osme, (2) adenylpyrophosphate m the red cor 
puBoles and (3) vegetable adenylic acid J he authors 
mdicate the probable stages by which the ammonia is 
formed, and point out that probably the ferment m 
tho red oorpusoles and other tissues, except voluntary 
muMle, 18 reversibly bound to some inhibiting 
substance 



722 


NATURE 


Oct 15, 1938, voL 142 


Research Items 


Craniology of African Pygmies 

Skklktons of four African pygmies, acquired for 
the Mus^ de Congo of Terveuren by Dr P Schebesta 
and J Jadm in their expedition to the Ituri Forest 
in 1934-3S, have been examined by Prof J Mateigka 
and Prof J Maly The first instalment of their 
report, dealmg with the crania, appears in L Anihro 
pkogxe ( 48 , 8-4 , 1938) Of these skeletons, two are 
male and two female Of the males, one was of about 
forty years of ago , tho female from the same 
locality was about ^ty years of age The skulls 
were well preserved, and the distinctive sexual 
characters well marked There was a maiked atrophy 
of the maxillanes, possibly due to the loss of the 
teeth, which may also have caused a oertam facial 
asymmetry Partial caries and alveolar pyorrhea 
were present The sutures generally were simple 
Head length varied from 165 mm to 176 mm , 
breadth from 128 nun to 136 mm This measure 
ment in the male crania (136 mm and 136 mm ) 
approaches the mean for Spanish skulls and exceeds 
that recorded for Australian, Vedda and Bushman 
Head height 122-130 mm is a minimum figure 
The dimensions of the skull taken together, however, 
point to the classification of these pygmy dcuUs with 
other groups below the mean Tho cephalic index of 
73 66-80 47 ranges from dolichocephalic to brachy 
cephalic They may be classed generally as ortho 
cephalic, with a tendency to metnooephaly The 
horizontal circumference ranges from 476 mm to 
498 mm This indicates that the pygmies do not 
touch the absolute mmimum, as smaller dimensions 
are foimd among both prunitive and white peoples 

Undulant Fever in France 

In a recent BuUetm of the Health Organization of 
the League of Nations (7 Extract No 9) R M 
Taylor, M Lisbonno L F Vidal and R H Haze 
raann who made a study of 869 Brucella strains 
isolated from man and animals in France, came to 
the following conclusions All the classified strains 
of Brucella fall mto one of two types, namely, Br 
melitenais and Br abortus Of 607 strains isolated 
from man, 477 (94 per cent) were Br melitensis 
While the melitensis typo was definitely dangerous 
to man, Br abortus was a relatively unimportant 
cause of undulant fever, emd was essentially an 
economic and veterinary problem Cases of undulant 
fever of tho mehiensis type were usually mill 
tiple and t«idod to occur in localized epidemics, 
while those of the abortus variety were almost 
mvanably sporadic The incidence of undulant 
fever in France reached a peak m the early spring, 
which IS the period of parturition and abortion 
among domestic animals such as sheep and goats 
As regards age and sex, olmical undulsnt fever was 
found to be rare below the ages of fifteen years and 
was two or three tunes more frequent m males than 
m females Infections m goat and sheep were almost 
always of the melitensis typo, whereas cows were the 
principal hosts of the abortus variety The disease 
was found to occur chiefly among the rural population 
and m those who were brought in contact with the 
animals or their oaroas es The writers’ studies 


mdioated that the risk of mfection through contact 
with animals was decidedly greater than through 
consumption of raw milk or f^h cheese Sanitary 
conditions were of little importance m the trans 
mission of tho disease 

Asnal Vision in Freshwater Grey Mullet 

AxkiaJj vision in fishes, demanding a modification 
of the under water eye, is a rare development, so 
that the notes by Dr 8 L Hora upon the fresh 
water grey mullet of northern India and Burma 
(Mugtl corsula) are welcome, although they do not 
carry the problem very far {J Bombay Nat Hist 
Soe 40 , 62, 1938) The species habitually moves at 
the surface of the waters m which it lives with both 
Its eyes well elevated above the surface That it can 
see m this position is mdioated by its active 
capture of caddis flies, the swarms of which it 
seems to follow at the surface Yet the stomach 
contents of some consisted mostly of large numbers 
of copepods, and others devoured aquatic aigsa, so 
that the fish can apparently see under water as well 
as m the air Hora also noted that in both media 
the eye balls showed movements m all directions , 
as if they were m active use But no experunent has 
been made to test the efficiency of the organ in 
either medium , and except that the grey mullet has 
no structural adaptation like that of the South 
American * four ey^ fish , Anableps, with its bifocal 
vision, no information is given about the mmute 
structure of the eye itself, to suggest the direction 
of the aerial modification Information on these 
points would bo of value 

Geneucs of Millet and Sorghum 
MnxBT (Panicum miliaceum) has been grown from 
the earliest times m India, Africa southern Europe 
China and Japan Its home may have been m central 
Asia, where nomad peoples found it useful because 
of its short period of maturation Mr Rangaswami 
Ayyangar and his colleagues have studied its genetics 
{Madras Agnc J, 26, 196, 1938) at Coimbatore They 
find a dominant factor P for purple pigmentation 
and an mtensifier, 1, which makm the purple darker 
The hairmess is governed by at least three factors 
Hi, Hi, H„ which are cumulative m effect In gram 
colours of Madras varieties, a dominant factor O 
changes buff to olive grey A dominant factor L 
lightens the glume colour An inhibitor I lightens it 
further to ivory A third gram colour, reddish orange 
IS recessive to buff, while another dominant factor 
Bu^resses the red m reddish orange, making it 
bun A number of species of Sorghum are found 
(Current Sex , 6 , 666) to have varieties with green 
and others with blue green seedlings, the latter 
tillering more This colour disappears after forty 
days and behaves as a dominant to green The 
African species of Sorghum and their hybrids appear 
to be the origm of the blue green type, which is also 
found to occur m many other grasses In broom com, 
a Sorghum with long stalks to the pamole branches, 
a form occurs with neither aunole nor ligule to the 
leaves It is a simple recessive to the aunoulate 
ligulate condition (Proe Indian Acad Set , 7, 286), 
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and alao differs in having no basal pulvini and a 
short spikelet'iVee area in the panicle branches This 
naakes the earhead very compact with many sterile 
seeds It preeumably represents a mutation from the 
ordinary broom com condition 

Constitution of the Great Barrier Reef 

Thx Reports of the Great Barrier Reef Committee, 
4, Pt 3, Nos 7, 8, 9 (Brisbane Qov Prmter, 1938) 
oontam a preliminary account by Prof H C Richards 
on the bonng made in 1937 on Heron Island (lat 
23° 26' S , long 151° 57' B ) at the southern end of 
the Great Barrier Reef This bore followed on a 
previous boring made m 1927 on Michaelmas Cay 
some 700 miles farther north west along the reef 
The Michaelmas Cay bonng faded to reach the 
underlymg old rook platform after a depth of 600 ft 
It was hoped to bore to 1,200 ft on Heron Island 
Unfortunately, layers of rook were encountered 
below 510 ft which necessitated reductions m the 
size of the casing, and the extreme depth reached 
was 732 ft Onoe agam the bed rock was not reaohed 
Comparison of the two borings shows a remarkable 
Bimilonty In both it wets found that loosely coherent 
corallme material extends to a depth of approxi 
mately 450 ft In both this was succeeded by mm 
coralline material of loosely coherent quartz sand 
with abundant foraminifera and littoral shell frag 
ments In the Heron Island bore eight siliceous 
foraminiferal limestone bands were met below the 
coral of which the thickest was 78 inches, four were 
of the order of 18 inches to 2 foot and the others 
quite thin 

Oxidation and Reduction 

In an article in SeterUta of September 1938, Prof 
J B Partington reviews the early history and modem 
outlook upon the processes of oxidation emd reduction, 
and in particular the application of the oxidation 
reduction potentials, now generally known as ‘redox’ 
potentials, to modem problems Incidentally, he 
pomts out the curious rosemblanoe between the 
eleotronio theory of oxidation emd the ancient theory 
of phlogiston Metals are now believed to be com 
binations of positively charged ions and negative 
electrons, of which the former pieraist in oxides and 
cations The process of oxidation mvolves then the 
removal of electrons insteiki of phlogiston It may 
be noted m this connexion that those metals whioh 
are most readily oxidized are those which most 
readily emit electrons when exposed to light of short 
wave length In applying the well known thermo 
dynamic equation to the evaluation of the redox 
potential of an electrode of the quinhydrone type, it 
was assumed by Ostwald that every reducing or 
oxidizing agent could be replaced theoretically by 
hydrogen or oxygen under an appropnate pressure, 
I^mst obtamed some experimental support for 
this supposition by pumpmg hydrogen gas from a 
thin bidb of pcdladium immers^ m a solution of a 
reduomg agent But smoe reversible oells giving 
redox potentials con be set up with solutions of 
metallic salts m anhydrous solvents like pyridme or 
acetonitrile, which are unable to furnish hydrogen, 
some other mechanism must be found, md it is 
reasonable to postulate the presence of low concentra 
tions of free electrons not o^y m these but also m all 
cases, to establish the potential Increasing use of 
redox mdioators la being made with marked success 
m analytical chemistry, since they undergo reversible 


changes which are very sunilar m type to those of 
the quinhydrone eleotrode and are accompanied by 
colour changes at definite potentials, corresponding 
with deflmte electron concentrations m the redox 
system Even more interesting is the field opening 
up m the study of biological processes, which mvolvo 
oxidation and reduction and are catalysed by specific 
enzymes It is hoped that it may be possible to 
extend the use of ‘potential mediators’ in order to 
overcome the difficulty presented by the thermo 
dynamio irreversibility of many of these important 
reSMitions Much remains to be done m developing 
the study of one of the oldest known types of chemical 
reaction 

Search for Super-Novx 

F ZwiOKY {Phya Rev , 63, 1019) has published a 
preliminary account of a systematic study of super 
novte The basis of the work was a photographic 
survey with an 18 in telescope of aperture //2 
Three super novas were discovert, corresponding to 
a frequency of oocurronee of one nova per galaxy per 
BIX hundr^ years It was shown that the spectra 
are distmct from those of all other stellar objects 
and that the absolute brightness may often be far 
higher than that of any other star It is concluded 
that the existence of two classes of temporary stars, the 
ordinary and super novae, is established beyond doubt 

Draining the Cambridge Fens 

Thb greater part of the fonlands of northern 
Cambridgeshire were drained during the first half of 
the seventeenth century The enterprise was very 
sucoesalVil at first , but difficulties soon began to 
become evident, some of which have continued to be 
promment tight up to the present day, as was shown 
m a paper read at Cambridge before Section E 
(Geography) of the British Association by Dr H C 
Darby These permanent difficulties are associated 
With the lowering of the peat level and with the out 
falls of the fen rivers As the peat was drained, it 
rapidly sank m level partly owing to shrinkage and 
portly to the wasting away of its surfoto by bacterial 
action, so that m tune its level became lower than 
that of tho (Iramage channels This difference of 
level may be seen to day along many of the fen 
rivers, winch are now higher than tho land through 
which they flow In tho eighteenth century, wind 
mills wore mtroduced , but iw the surface level con 
tinned to subside, their limitations mode them 
inadequate to tho requirements In 1800 steam 
pumping was discussed, but it was not imtil 1820 
that a steam engme by Watt was set up to work a 
scoop wheel at Bottishain Thirty years later it is 
eetimatcd that sixty four steam plants were m 
operation Difficulties have also arisen at the 
estuaries of the fenland rivers, which have not a 
sufficient current to cany their silt out to sea The 
most lecent effort to deal with this problem is the 
large scale working model of tho Wasli and its 
estuaries constructed by the Groat Ouse Catchment 
Boanl Another typo of problem is presented by the 
sluices which are necessary to prevent the tidal 
waters from passuig up the rivers A case in pioint 
IS Denver Sluice immediatelv below which the 
Hundred Foot River drams directly mto the tidal 
Ouse When there is much upland water passing 
down this river, the level in the Ouse does not fall 
sufficiMitly to admit of the sluioe gates being opened, 
with consequent risk of floodmg 
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Function of 

■'HE disoTission on Education for a Changing 
bocioty ’ arranged by Section L (Educational 
Science) of the British Association on August 19 and 
22 was maintamed at a high level well worthy of the 
cr wded audiences which it attracted 

In opening the discussion, Mr W H Robinson 
dialt with the senior school, which ho described as 
pro eminently the school of the people, the vast 
majority of the electorate Most of the pupils of the 
senior school would receive no further organized 
education but would bo educateil by their environ 
ment, both physical and mental He suggested that 
the essential function of school m a changing society 
IS to teach pupils the art of self education to bo 
continued through life, and to give them a conviction 
that education is not a thing of school alone The 
school should provide a oomiectmg thread running 
tlirough the educative mflueiiee of the emoma, radio, 
picture paper and onvirorunent generally Accord 
mgly, the schcxil must be related at all points to the 
comraimity and os the Hadow Committee insisted, 
the curriculum must bo thought of m terms of 
experience anil activity rather than of knowledge to 
bo acquired and facts to lie stored 

The years from eleven to fifteen Mr Robinson 
urged, should be used to consolidate the training 
aliWiy given by taking into full account the 
psychology of ( ho adolescent of this ago By becom 
ing leaders of the school oommimity by exporienco 
of the organization of school activities by discussion 
and attempts at agreement, they would learn by 
experience the basic facts on which our democracy 
IS based and the lines along which it must develop 
In this way they would loam the necessity for 
patience persuasion and compromise, respect for the 
opinions and form of action of others, and that 
toleration is bettor than coercion This learning 
through experience, Mr Robinson considers is more 
important than lessons, and the great need appears 
to be for the development of a technique for develop 
ing the active co operation of the pupil in the work 
of self education for life 

The second paper by Miss Ruth Dawson, also dealt 
with the senior school and emphasized the importance 
in view of the background and environment of the 
modem child, of givmg an education designed not to 
accumulate facts but to tram the mind to make 
right judgments Once ogam reference was made to 
the aims set forth m the Hadow Report and the 
importance of all subjects m the oumoulum oontri 
butmg to the formation and strongthenmg of 
character, the traming of tastes which would fill and 
dignify leisure, and to the awakening and gliding of 
mtelligenoe Miss Dawson referred m illustration to 
the use and opportunities of physical training, 
domestic science, arts and crafts, drama, etc 

The port of the secondary school was discussed in 
papers by Dr P T Freeman and Miss Munel Davies 
which presented two opposite, but not necessarily 
opposed, pomts of view and were afterwards rather 
severely criticized by Mr H O Wells Dr Freemwi 
stressed the importance of disoiplme and urged that 
It IS necessary not only to arouse mterest but also 
to demand effort He deplored the recent agitation 


Education 

against homework and said that, in spite of the 
independence of the modem child, there is a look of 
vitality and willingness to tackle difficulties Dr 
Freeman urged the value of Latm and Euclid m 
training particularly as teaching children not to 
accept statements witho it adequate evidence He 
advocated a three year course m biology as a means 
of conveying information about sex and, while sup 
portmg an extension of the teaching of civics and 
economics, considers that over-emphasis on apparatus 
in physical training is dangerous Although he was 
severely taken to task by Mr Wells for his advocacy 
of Officers Traming Coips, his opinion of the value of 
such training in developing not only discipline but 
also self reliance will oertamly find strong support 

Miss Muriel Davies, on the other hand, devoted 
much of her tune to an analysis of social conditions 
and of the way in winch moqualitios are perpetuated 
m our present eduoational system She pleaded 
eloquently for a umfication of our educational system 
particularly in the ranks of the teacher, the abolition 
of distuiotions m salary scales between elementary 
and secondary school teachers luid the evolution of 
a system of education for social progress rather than 
for individual advancoraent Miss Davies s address 
oontauied many almost startlmg suggestions, de 
signed to promote co operation rather than oompeti 
tion and to break down class distinctions such as 
the abolition of formal hours and holidays the eduoa 
tion of rich and poor together, the requiring of all 
teachers to spend some time m elementary schools , 
but the vision and idealism of the address warmly 
oommended it to the largo audience, not the less 
because it was constructive and forward lookmg 
She deprecated the use of prizes and marks for 
stimulating effort, but although she advocated more 
freedom of choice for children m their actual work 
both m and out of the school, her insistence on the 
encouragement of the community spirit and sugges 
tion for a group system in place of the house or house 
prefect system should have safeguarded her from 
Mr Wells 8 stricture 

Contmuing the discussion on August 22 Mr J 
Paley Yorko dealt with the functions and work of 
the junior techmeal school, the importance of which is 
enhanced by the decay of the apprenticeship system 
He laid particrular stress upon the importance of the 
staff possessing adequate industrial experience m 
view of its bearing on the content and presentation 
of the trainmg Dr W A Richardson discussed the 
place of the technical college Pomting out the dis 
parity between our knowledge of the material world 
and our knowledge of mmd and social relations, he 
stressed the need for research m the latter field 
Social conditions profoundly affect the work of 
teohnioal collies, as of all education and educational 
ideals, and Dr Richardson instanced the duiger that 
the rearmament programme will have untoward 
effects m the educational field There are wide 
differences between teohnioal colleges, and the 
voluntary system has a serious defeot m the leakage 
of students, many of whom do not stay the course 
Moreover, dififioulties also arise because often the 
students attwid pnmanly for traming in oooupations 
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other than that which they are following at the 
moment There M less leaka^ of students entering 
technical colleges from the jumor technical schools 
than of students of any other type 

Dr Biohardfion considers that the raising of the 
school age would assist the work of the teclmical 
colleges , but if education is to be effective, it must 
be compulsory until the age of mental maturity — at 
least until eighteen The idea of the local college, 
which is a conunumty of students whose mam pur 
pose in attending is ^ucational, and not social, but 
for whom the authorities must provide facilities for 
social and physical development m the fullest sense 
IS gainmg ground Such colleges would necessarily 
contmue to have a vocational and mdustnal bias 
endeavouring to develop skill as well as to impart 
toohnioal knowledge and training in administration 
both in the mdustnal and the civic sphere 

Mr 1 Pick whose paper drew the W6um approval 
of Mr H G Wells, cnticized education for failing to 
give to the new subjects of an mdustnal civilization 
the breadth and quality which is given to the older 
subjects bred m the claMic ages He argued for a new 
type of university of the eye and hand as distinct 
from that of the voice and the pen It should be 
possible to illuminate the lu oumidated knowledge of 
trade and industry with a wisdom and understanding 
which would make it a suitable medium for a liberal 
education Iho tramed and broadened mmd should 
be applied to the buildmg up out of the moss of 
knowledge which they embody, human sciences 
to rank with ethics, politics, economics and 
sociology 

Prof Wmifred Cullis followed with a final paper m 
which she dealt with some questions confrontmg the 
universities m the changing world With regai^ to 
the aims of university education there is a great 
consensus of opinion as expressed both by staff and 
by students, and the stress is laid on training for 
living rather than for a livelihood She referred to a 
number of particuleu: problems raised in recont 
reports such as the question whether a specialist 
training for particular careers is the best for develop 
mg leaders of informed public opmion, for men and 
women Mho are to be politicians, admmistrators, 
journalists or teachers Agam there is the question 
whether post graduate teachmg should be conoen 
trated in particular universities, m which connexion 


Prof Cullis referred to the backward position of post 
graduate education m raediomo m Great Bntam 
compared with that in other ooimtries 1 he extension 
of the S3r8tem of individual tutorship to all imiver 
aities, and mcreased facilities for short term ox 
changes of staff between different universities both 
in Great Britain and abroad, and the provision of 
mcreasmg numbers of residential halls are all matters 
requirmg consideration 

Prof Cullis laid particular stress on the importance 
of greater attention to the quest i m of the health of 
students and strongly supportinl the demand for 
physical education and health services at the univer 
sities She is m favour of compulsory medical 
oxammations at regular mtervals pomting out that 
it 18 often the students who can least afford medical 
advice who most need it and that such examination 
could often prevent serious illness dt veloping later Sho 
outlmed a number of health msiirance schemes both 
optional and compulsory, which have been developed 
for students in Groat Bntam or abroad, and hnally 
stressed the importance of mcludmg traming for the 
responsibilities of citizenship 

liord Stamp, who opened tho discussion was 
decidedly more critical than Mr H G Wells of Mr 
Pick’s paper Ho pomted out that we cannot say 
what changes m odiuatiun are desirable until wo 
have decided wliat is the right direction for such 
clianges to take what is the optimum speed at 
which they should be made , how they can bo made 
with the least waste and what should be the correct 
agencies for brmgmg them about Some account 
must now bo taken of the changes m the rate of 
growth of the population and of its possible physical 
obsolescence, and Ixird Stamp referred particularly 
to the importance of considering trainmg which 
would give tho right outlook and background to 
those occupying the intermediate executive positions 
smee they have so much mfluonco on tho solootion 
from the younger men and women of those who m 
later life will occupy tho positions of highest re 
sponsibility He strongly supixirtcd the idea of 
refresher classes and post graduate courses for those 
already occupying busmesa or profess onal jxists Sir 
Richard Livingstone criticized tho teaching f history 
and philosophy at an age too early for adequate 
appreciation, and expressed his regret tliat adult 
odiioation had not been included in tl e discussion 


New Science Buildings at Shrewsbury School 


O N September 24, Sir William Bragg president of 
the Royal Society, opened the new science 
building at Shrewsbury School Charles Darwm was 
at the School from 1818 until 1825, and the building, 
hitherto used for science teaching, erected in 1903, 
was named after him It bos been considerably 
re modelled and improved for chemistry teoohing 
under the present buildmg programme Ibe new 
building was dedicated "in thankful commemoration 
of the life emd work of Charlea Darwm” 

The new science buildmg oompnsee two floors, the 
ground floor being devoted to physios, and the first 
floor to biology The latter floor is some two thirds 
the area of the ground floor and is masked on three 
faces by roof slopes, it being the desire that this new 
building should conform to the general style of 


adjacent buildings which are inostlj of one story 
The construction is of brick with hollow tile fire 
resisting floors, and tiled roofs with asphalt flats 
between All rooms are fullj plastered and floors 
generally are of teak blocks Heating is by lou 
presstire hot water radiators 

The ground floor (physics) has two large elementary 
laboratories, each for 26 students, with a common 
preparation — store room, an advanced laboratory for 
16 students, two lecture rooms to seat 26 each, a 
large store room and a photographic dark room 
Both elementary laboratories are alike m fitments , 
long fixed double sided table type benohes, having 
gas and electric services, occupy the middle of 
the room Enclosed balance oases m groups are 
dispoeed around the walls, and two large suiks are 
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conveniently situated in each room The advanced 
laboratory is fitted with a service shelf 15 in wide 
around three sides of the room (havmg gas water 
and electric servioee thereon) which when used in 
conjimction with the four strong loose tables gives 
considerable flexibility 

The elementarv laboratories and lecture rooms 
contam fully equipped demonstration benches and 
a certain amount of local storage is provided in all 
rooms All rooms have dark blinds Free wall space 
IS fitted with battens for fixing and hanging apparatus 
and the laboratories have beams suspended from the 
ceiling for the usual physical experiments Built m 
slate galvanometer shelves are provided in con 
venient positions those in the lecture rooms having 
measuring leads and 12 volt light leads connected to 
the demonstration benches for demonstration work 
with mirror galvanometer and ground glass scale 

Large yellow glass boards (m place of the more 
usual blackboa^s) have been used throughout 
Experimental electrical services consist of switch 
plugs to all workmg spaces wh ch m the elementary 
laboratories can be us^ on the 230 volts a o supply 
or alternatively on 12 volts a C one pair of le^s 
only being us^ (designed to avoid varymg voltage 
drops) Voltage reduction is by step down trans 
former and change over switch under the superv sion 
of the master Direct current supplies for the ad 
vanced laboratory and all demonstrat on benches at 
24 volts IS provided from a battery of cells and an 
oxide cathode rectifier interchange of voltage be ng 
earned out by plug and socket distribution board 
arrangement All the d o eqvupment is located on 
one t^l of the advanced laboratory and is available 
for instructional purposes 

The flist floor (biology) consists of two very 
large wall lighted laboratones a common preparation 
room store room greenhouse and a small private 
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research room fcHr the masters use Except for 
moubator accommodation in one room and aquana 
in the other both large laboratonea are identical in 
fitments one portion of each room being laid out 
with flat topped tables and seats for 24 students 
(for theoretical work) with ftilly equipped demon 
stration bench projection screen and yellow boeml 
the other portion fitted with low benches (for 26 
students) for microscope and dissecting work These 
latter benches have pomts and mieroBCope light 
points fitted and are designed to accommodate 
miorosoopes and their lamps when not m use There 
are two large wash up sinks and drainers m each 
laboratory with provision for draining and storing 
dissecting boards and around all walls one con 
tinuous shelf allows of the display of natural historv 
specimens and speoimens in embryo North east 
top lights are provided over that part of each labora 
tory devoted to practioal worit and dark blmds are 
provided throughout Storage and preparation rooms 
provide accommodation graded to suit all sizes from 
small stam bottle racks to large diagram charts 
The old building has been considerably re modelled 
mtemally to provide the necessary accommodation 
exclusively for chemistry compnsing two, large 
elementary laboratories (one for fifth form work) 
two large lecture rooms an advanced (specialist) 
laboratory for 14 two balance rooms the usual store 
and preparation rooms and a small science library 
Existing fittings have been modernized new 
chemistry working benches provided where necessary 
and new ranges of fume cupboards m the fifth form 
laboratory and advanced laboratory have been 
installed ventilated by a centrifugal fan and acid 
resisting duotmg New roof lights have been added 
to improve the natural lighting of the rooms 
The architects for the work were Messrs Munby 
and Smith of 9 Old Square Lincoln s Inn London 


Effect of Inbreeding of Physiologic Races of Rust 


T he recognition of the + and — strains m rust 
iVingt and the way in which the bi nucleate 
aeoial condition must be preceded by mycelial 
fusion of + and — strains or the mtr^uotion of 
pyoniospore containing neotar of the opposite strain 
has led to the possibihty of the study of mbred 
physiologic races Johnson and Newton {Can J 
Beg 16 1038) have made a study of the effects 

produced m Puooynui grammtg Trtttcx Enkss and 
Henn Cultures have been started from a single 
urediospore and these have been followed through 
their cycle selfing being brought about by mixing 
pycniospore oontaining nectar of pustules of the 
isolated race 

It IS found m several of the isolated races when 
selfing has been repeated for several generations 
that new features are liable to appear Thus raoes 
which onginalty had the normal red uredial colour 
have produced types with greyish brown orange or 
white tWedia — features whi^ are of extremely rare 
ooourrenoe m Nature The proportions m which 
these abnormalitiee of uredial colour appear suggest 
a genetio relation m which greyish brown and orange 
are dominant to white and the normal red to the 
other three 

Also m such mbred raoes types have appeared with 


decreased vigour of uredia os evidenced by a tendenov 
towards or failure of the uredial pustuloe to bre«uk 
through the host epidermis other typies have shown 
a weakening of pathogenicity as oompiared by 
inoculation of named varieties of wheat and still 
others have failed to produce aeoia and instead 
formed urediospores or telioeporee on the barberry 
The authors point out that mutations have been 
reported several times for the rusts and the evidence 
from the present work suggests that certain physio 
logic races are m a mutable condition Owing to the 
multiplicity of physiologic races mid the heterothallio 
nature of the rusts m Nature the mutants will 
seldom occur in the homozygous condition When 
mbreeding is maintained for several generations it 
IS probable that homozygous recessive types are 
segregated (or possibly additional mutations occur 
during the selfing stages on barberry) 

In the group of the rusts short cycle forms ate of 
relatively common occunenoe and may t«id towards 
the production of autoeoious species In this eon 
nexion it u of mterest to find m Puootma gratmn%$ 
a mutant m whioh the aeoial stage is elmunated 
though the urediospores produced on the barberry 
sre only capable of infecting wheat seedlings so thfrt 
the physiologic raoe is still heteroeoious 
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Saencc News a Century Ago 

Femcnution an Act of VegeutKm 

‘M XtniPiN haa lately published his observations 
upon certain phenomena, which he considers suffl* 
cient to show, that the act of fermentation, concemmg 
which chemi^ have been so much embarrassed, is 
owing to the rapid development of inf\isonaI plants 
He states, that all yeast, of whatever description, 
derives its origin from the separation from organic 
tissues, whether animal or vegetable, of spherical 
particles of extreme minuteness, which particles, 
after a oertam tune, rise to the surface of the fluids 
in which they are immersed, and there germinate 
No doubt the yeast of beer consists of minute 
molecular matter, the particles of which are globular , 
and that these particles produce, from their sides, 
other particles like themselves, which eventually 
separate from the parent, but wo do not know that 
they are therefore plants (Athenceuin, October 20, 
1838) 

Smoke Abatement 

The Meehanvca' Magazine of October 20, 1838, 
when describmg a plan by Iveson for effecting the 
combustion of smoke, which had been tried in the 
steamer Royal Adelaide, remarked Smoke has 
always been regarded as a nuisance As the age of 
steam advanced, and as its benefits were extended 
over, and enriched the face of the earth, so did the 
ooncomitMit evil, smoke, throw a cloud abroad 
which bade fair to obscure the face of the sky So 
great became the evil, that in process of time every 
one not directly interested m its cause complained 
aloud, emd seemed willing to forego the grand effects 
of the steam «igme rather than put up with its 
smoke Petition after petition poured mto the 
Houses of Parliament praying the legislature to 
compel the manufactories to put out their fires or 
swallow their smoke Learned societies offered 
premiums to uicite their members to search for an 
antidote A parliamentary committee was 

appointed to examme mto the subject An 

Act was the result of this mquiry rendering raanu 
facturers mdictable for a nuisance if the smoke of 
their chimneys annoyed their neighbour ’’ 

The Transatlantic Steamship Liverpool 

On October 20, 1838, the 8 8 Liverpool, the largest 
vessel built on the banks of the Mersey up to that 
time, sailed from Liverpool on her maiden voyage to 
New York Her length was given by the Surveyor 
of Lloyd’s Register of Shipping as 218 ft 4m, her 
breadth 81 ft 4m, her tonnage by builders’ measure 
meat 1,042A tons, and hOT steam boat tonnage 
369} tons She was not origmally mtended for work 
on the Atlantic, and to strengthen her for the passage 
she Was fitted with iron beams over the engine a^ 
boiler rooms, and these beuns were braced together 
with fore and aft iron rods Other iron rods were 
used to strengthen the paddle boxes She had a two 
cylmder side lever engme of 488 horse power, the 
steam pressure bemg about 6 Ib^^per sq m Leaving 
Liverpool on October 20, when six days out it wm 
poaliaed that her coal would not last the voyage, so 
ihe returned to Ciork to refill her bunkers Sailing 
from Cork on Novraober 6, she reached New 
ui 16 days 17 hours, her best day’s nm being 
242 miles. Between October 1838 and the end of 
18i0, she crossed and reorossed seven times 


Soaeties and Academies 

Paris 

Academy erf Saences (C R 207, 386-412, August 17, 
1038 ) 

E Esolanoon The sixth congress of the Inter- 
national Astronomical Union held at Stockholm on 
August 3-10, 1938 

ECO Stobokklbero Interaction between 
elementary particles 

H Pahjxjux A property of certam fluid move 
ments 

Y Haoihaba. Reduction of difforontial o juations 
m the problem of n bodies 

B Guiixien Variation of the dielectric constant 
at sohdifioation of liomopolar liquids Work on 
toluene, metaxyleno, carbon tetrachloride and liquid 
nitrogen, when solidification is slow, shows that the 
dielectric constant moreases 

J Lecomte Comparison of the infra red absorp 
tion spectra of heterocyclic compounds and of nuclear 
hydrocarbons 

Mllb Q Chauvknkt Influence of radius of 
curvature on the speed of oxidation of cobalt 
H Hxtbebt and .1 Barbebon Prelimmary study 
of atmospherics by means of a cathodic oscillograph 
R Gvizonnieb Behaviour of the semi diurnal 
variation of the earth s electric field, when the phase 
of the diumal component is perturbed 

R Oauthebet and P Dei,apobte Statistical 
resoarohos on the survival of the root cap cells of 
Luptnus albue These cells can survive m culture 
imder a variety of conditions and it is easy to dis 
tinguish between living and dead cells Mortality 
follows the ‘Law of Facdity of Galton and MaoAlister 
Mixe O Moubot The ultimate terms of purme 
metabolism in mammals 

H Schwab Modifications m the hypoglyooimia 
due to insulm and to adrenaline caused by the 
addition of salts of nickel, of iron and of copper The 
efteots of these salts are sufficiently alike to show 
that their action is non specific 

{CR, 207, 413-436, August 22 1938) 

E JovaVET Remarks on Dunkerleys formula 
A GtnixiEBMONO and R Gautbebbt Fixation 
by living vegetable cells of the leuoobases of certam 
vital colouring matters 

G Wataohin a gmeralization of relativist trans 
formations 

J CiOHOCKi and A Soltan Radiosilioon pro- 
duced by bombardment of sulphim with fast neutrons 
F FBANgois Study of the system merourio 
iodide - merourio bromide - absolute alcohol, and 
evidence of a merciino brorao iodide obtained by the 
Raman effect 

J -J TBUXATandA Acbby Study of oil refining 
by means of a photographic method 

H GAUI.T and J Skoda Researches on the con 
densation of acyclic aldehydes with certain com 
pounds oontammg the carbonyl group Condensation 
of formic and aoetio aldehydes with oyolopentanone 
R Ph Doixrus Evolving cycle of a trematode 
of the genus CoUaooeeum W Niooll Progenesis of 
the metaoercarian larva m the amphipods 

S Chevaib and A Q Steinbebo Relation 
between the oonoentration of the extract of Oalhpiwra 
and the number of facets in the eye of the bar mutant 
of Droeophila melanogaster 
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Forthcoming Events 

[Me^mga marked vnth an aatenek are open to Ae public ] 

Tuesday, October 18 

FijOBVICS hoc lETY (ftt the Royal Society) at 6 16 — Dr 
J A FrahPr Roberta Intelligenee and Family Size • 

Wednesday October 19 

SOOIET^ FOK THE STUDY OF AliOHKMY ANI h ARM 
CHEMiaTKi (at University College Lindin) at 8 — 
Dr R J Forbes Bitumen and Petroleum m 
Antiquity * 

Thursday, October 20 

London School of Hyoiknb and Tbopioal Medicine 
at 6 30 - -Prof H Crambr Problems Connected with 
the Analysis of Statistical Times Series (succeeding 
lectures on Octolier 21 and 24) • 

Institution of Llectrical Knginkers at 6 — Dr 
A P M Heir mg Inaugural Address 

British Institute of Radiology at 8 W L Sihall 
British Radiology in the Future (Proei lential 
Address) 

Fnday October 21 

Institution of Mechanical Fnoinekbs at 6— D I 
Roberta Pnaidential Address 


Appomtments Vacant 


Foiest BlbllogmphF to 31»t December 1988 Part 8 C Forcut 
Pioteotlon Fp IV+2UI 274 (Oxford Department of Foreetry 
The Unlvenlty ) 124 fld [41G 

Bildsb Electrtrsl and Allied Hsmifactnren* AnocUUon Some 
Information Eleventh (new and revised) edition Pp 49 (Ixindon 
Brltleh Electrical and Allied Itanufsctnrors Asauclatlon ) Free [410 

Other Countnes 

Oomell University Aarlcultural Experiment Station Bulletin 
490 The Black Spot Disease of Roses, and Its Control under Ureen 
house Conditions ByB W lyle Pp 82 Bulletin 692 The SUver 
Scurf Disease of PoUtoes By 0 D Burke Pp 30 Bulletin 898 
Economic Stu lies of Dairy Farming In Mew York 18 100 Grade A 

Farme In the Tully Homer Area Crop Year 1038 By B O MUner 
Pp 80 Bulletin 898 Economic Studios of Dairy Fanning In New 
York 14 Factors affecting Premlnins recelvM In Grade A MUk 
Production By B G Mlsncr Pp 28 Bulletin 899 PI n Influence 
of the Central Rural School on Commnnity Organisation By Eugene T 
Stromberg ^ 40 BulleUu700 An KconomloStudy oftheHarketlng 
of Western New York Potatoes by Motor Truck By P J Flndlei 
Pp 82 Memoir 212 Determination of Strlnglncas In Celery By 
Denxel S Curtis Pp 20 Memoir 21 1 Some Interrelationships 
between Soil CharaLterlstlcs Water Tablet Soil lomperaturo and 
Snow Cover In the ]• orest and adjacent Open Areas In South Central 
New York By J N Spaeth and C U Dlebold Pp 78 Memoir 
214 Inveetlgallona In Plot rcohulc with Small Grains By B B 
1 ove and W f Craig Pp 26 (Ithaca N Y Cornell Unlver 
slty ) 1289 

Tanganyika Terrlloiy Department of Lands and Mines, Geo 
1 igleal Division Bull tbiNo 10 Explanation of the Geology , Degre 
Sheet No 1 (lUragwe rinflolds) ByG M StockleyandO J WUliams 
Pp 06+0 plaUa + S maps 6s Short Paper No 19 The Geology <f 
the Country around Mpwapwa By Dr B N Tempciley Pp 81 + 8 
plates 4-1 map 4s Annual Report 1937 Pp 81 li 8d (Dares 
Salaam O veroment Printer ) [289 

Tanganyika Territory Department of Agriculture Pamphlet 
No 20 Sisal Experiment SUtlon Report for the Year 1037 Fp 20 
Od Pamphlet No 21 Reports from the General Experimental 
Farms 1087 Pn 40 Is Annual Report 1987 Part 1 Pp 48 
2s «d (Dar cs Salaam Government Printer ) 1269 

Britlsli East African Mi teorologiral SirWce Annua] Report for 
the Year 1937 Pp 42 (Nairobi Meteorological ServJoePriss ) [280 
The EookefelRr Founlatlon International Health DMsloii 
Annual Report 1937 Pp vl I 248 (Now York The Bockefelh r 
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Concepts of Human Progress 


A FORTNIGHT ago, m an article entitled 
The Promotion of Peace”, we referred to 
events which claimed the mteroat of the whole 
civihzed world and upon the settlement of which 
depended the lives of millions of people Wo were 
able to rcconl that as the result of consultations 
between statesmen an agreement was reached 
which though its justice may bo disputed pro 
vented nations from bomg thrust wantonly over 
the precipice into a world war Thanks to the 
facilities of rapid transit and world wide direct 
commumcation which science has placed at the 
service of statesman and press, the full weight 
of the world’s judgment was brought to bear as 
the hour of crisis drew near until perhaps — ^who 
can sayt — it turned the scale Had such rapid and 
extensive means of making plain the judgment hnd 
trend of opuuon among peoples been available m 
1914 , actions which resulted in the Great War 
might have been averted 
In the first flush of enthusiasm at the recent 
preservation of peace, it seemed that the crisis 
through which we had passed had quickened per 
ception of values m the essentials of life, to most 
of which we had been prepared to bid a long and 
perhaps an eternal, farejrell Hope, founded on 
the promise of the Anglo German pact, looked for 
ward to the removal of the menace of war to set 
niankind free for the pursiut without distraction 
not merely of enjoyment of the advantages which 
the advancement of scientific knowledge holds out 
for the future, greater even than the wonders with 
which it has endowed mankmd m the past genera 
tion, but also of real and substantial progress, m a 
healthier atmosphere, m the scientific study and 
Resolution of the problems which he at the root 
Ipf wotM economic and social unrest 


Disillusion has been lapid complete and pamful 
The first task to which we are now bidden to turn 
of necessity and at redoubled speed is armament 
and provision for defenci So much the more then 
are energies and resources withdrawn from the 
advancement of what we had come to realize wore 
the essential needs of future development m human 
life The sole palliation is that our aim is the 
preservation of the freedom of the spint which 
alone consorts with the dignity of man 

Let there bo no illusions as to the character of 
the struggle which will be involved in modern war 
fare It is a reversion to the methods of savagery 
In the scale of development of human society 
war has played a useful and, biologically speaking, 
a necessary part The society which at a certain 
stage of development depends upon the prowess 
of heroes pitted against their like breeds heroes to 
ensure quahties essential to its survival in the 
struggle for existence But the day of heroes m 
war IS past Modem war, which will be waged 
from the air, is the warfare of the primitive head 
hunter, m which the raider returns triumphant 
from his raid after the slaughter indiscriminately 
of man, woman or child The principles of warfare 
are unchanged — ‘Find the forces of the enemy 
and destroy them” , but those forces are no longer 
armed forces , they are the whole people, whose 
morale must be destroyed Could any parallel be 
closer to the head hunter, who bungs back with 
eaoh head something of the spiritual force of the 
enemy he has slam ? 

In the development — evolution m the popular 
sense — of progressive human societies, the hue of 
advance has been towards ever mcreasmg aggrega* 
tions of individuals — ^from family to tnbe and from 
tnbe, through a regular gradation of pohtioal 
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unite to empire If the warlike qualitiee have 
plajed their part in each of these forms of human 
association m securing that independence of exist 
ince which is essential for internal development 
there has been an equal and parallel development 
of those qualities in the individual which make 
for just and harmonious association between the 
members of a social f,roup — the qualities of justice 
of capacity for co ( per ition of consideration for 
others and care for the weak It is these qualities 
which give sohdanty to the group and are no less 
conducive to its survival than the wailike qualities 
whnh preserve it from aggression from outside 

Such social characters are however not only 
the essentials of internal peace and advancement 
but also they react on those higher qualities of 
the human mind ui the exercise of which man 
approaches most nearly to exhibition of his 
specifically human characters unaffected by 
cultural divergence These higher manifestations 
of his spirit if ui ongm based upon a tradition 
peculiar to his group nevertheless m their highest 
devekpmtnt transcend such limitations Of such 
are literature art and scientific knowledge which 
wldi they attain their highest powers speak i 
univeisal language 

At the same tmie with each advance in social 
gradation the system of social and rehgious ethics 
IS extended to embrace a wider circle until in 
certain of their concepts they too approach a 
universal appeal to mankind at large rather than 
a restricted cultuial group No one has ever 
questioned that in these higher manifestations of 
the spirit man attains and will attain his highest 
development whatever may be his advancement 
in the field of the material biiither it is a matter 
of exjenence no less than a postulate of reason 
that for their full and complete expansion and 
growth free mtercourse and exchange of ex 
penence and thought are essential without barriers 
of race or pohtical frontier to exclude any form of 
intellectual development as alien While similarly 
the ethical system in the long nin whether it be 
1 oui d to a specific f< rm of religious liehef or not 
will come to recognize the claims of ethical concepts 
common to humanity at large irrespective of creed 

In the intercourse between national groups 
which IS become in essential condition of the 
development of the activities of the higher faculties 
civihzed man has transcended the group to embrace 
humanity as a whole As men bend their imnds 
to the problems which arise m this extended 
outlook if advancement is to contmue it will 


demand more and more a scientific approach 
to these problems which however much they may 
depend upon conditions within the group are 
world wide m appbcatioii or in effect 

In an moreasmg degree these problems will anso 
m connexion with the backward no less than with 
advanced peoples An ever growing sense of the 
responsibility of Western civilization to protect 
primitive races from the more harmful and dis 
mtegratmg effects of its own impact on their 
(idture and institutions will by the logic of 
ciKumstances carry conviction that both wisdom 
and justice dunuid that this state of tutelage no 
longer susceptible of exploitation for national 
idvantage or prestige should carry with it an 
obligation to develop in these peoples not only 
tho capacity to deal with tho special problems of 
their own government but also to co operate with 
the white man in the solution of juestions of wider 
import h vents of the last decade more especially 
in tho economic field have dnvcii homo forcibly 
the lesson that there are few peoples so i emote so 
self sufficient — in short so primitive — as to escape 
the repercussions of tho major enses at the heart 
of civilization Pursuit of the material benefits 
conic rred in the spread of Western civilization has 
led to the assumption all too i caddy that ulti 
mately Western ways of thought Western beliefs 
will set the worl 1 stand ii 1 In the reaction which 
IS at hand— nay which has already begun ui 
Africa and m the Lost — understanding tolerance 
and breadth of view can alone bruig about the 
adjustment which will avert conflict 

Unfortimately man s jiobtical and eoonomie 
advancement has lagged behind his mtellectual 
ind material progress The League of Nations 
which represented an attempt to attain an aggroga 
tion transcending the national group has accom 
plished much valuable work in the study of problems 
in which scientific and mtellectual co operation 
was possible without regard to national grouping 
Nevertheless it has failed m its mam object 
liecause in the mtemational sphere its approach 
to political problems has been upon a national 
rather than an international basis If the Anglo 
German pact were in fact the first step towanls 
a pohey of discussion and conciliation m which 
discussion proceeded to each specific problem with 
a scientific outlook and the aim of human and not 
national advancement and be it added without 
the accompaniment of the rattle of arms we might 
mdeed look for the approach of an era of wJuoh 
the League of Nations was but the false dawn 
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The Critic 

Retrospect 

an Autobiography By i A llickard Pp 
\H-402+S plates (New York and 1 ondon 
Mot^raw Hill Book f o Tno 1037 ) 12w (k1 

M ainly tins rttrospeet IS the story of the 
author s life tlu life of a mnn who 
successively was iniiiing engineer and editor 
retiring then to enter with no h ss success upon a 
wider scholarship Of loss sustained interest it 
includes stones of travel of contact with American 
presidents and of selections fiom speeches made 
ind addresses given 

Bom m the mmmg tiadition and framed m an 
Uma mater the Royal School of Mmea London 
of which he remains throughout a loyal son this 
life story is of a man high principled and scnsitivi 
who became i mment m the profession and 
practised work! widely but pruicipallv m the 
Umtoil States of Ainoncu until his particular 
contact with financial methods provoked such 
distaste that the opportunity oft( nng he turned 
aside to concentrate uiion technu d literature for 
which he had v liking md an iln idv widely 
exercised gift 

Bocommg then successfully editor of the two 
principal minmg periodicals m the Umted States 
ind one loadmg periodical m T ondon Rickard 
served the profession greatly by frank criticism 
of current events and tendencies never one who 
trembled to think he courageously ventured to 
speak sometimes m mordant manner of mock 
humility His editorials were instinct with his 
mdmdual and ohallengmg personality If nothing 
he ever wrote was iinmterestmg nothing unm 
formative these editorials were nevertheless his 
excellencies To them his readers on both sides 
if the Atlantic looked forward and remembering 
now look back The driving force behmd his 
fluent pen was a burning almost an explosive 
1 xasperation with sloppy thought loose expression 
and dubious ethics To him carefiil writing 
shaped the mind as the tool shapes the hand He 
encouraged raming engmeers to b« frank and 
honest with themselves for 

This above all to thine gwn self be true 
And it must follow as tht night the day 
Thou oanst not then be false to anv man 
The flag of frank and noble cntioism Rickard 
flow gaily Independent and subservient to none 
cntioizmg the thing and not the person he was 
happy m the work of creating a sound pubbo 


Triumphant 

opuuon in the mmmg world Approvil was not 
often expressed it was not his Imc if doings were 
left alone it might be taken that they had a 
measure of his approval or wire not worthy of his 
pen Nevertht less Rickard in addition to admirers 
had i host of personal friends liis sparkle and 
radiint alertness makmg him an enjoyable com 
paiiion m spite of a pardonable egotism With 
this happmess there came however a growmg 
lament that personal hurt was occasionally felt 
though not intentionally given But his criticism 
being impersonal there was no bitterness and being 
efftctive his work became complete So agam he 
opportunely turned aside now to enter tlu jiaths 
of the w idor sohol irship 
( arrying his critical faculty ind his knowledge 
ol metals into areliTologieal ind anthropological 
research and offering them in that field with real 
humility Kitkard has been of signal service m 
correcting some assumptions made on mcomplote 
metallurgical knowledge md m makmg a scholarlv 
contribution in his Man and Metals the impulse 
to wntmg which liy in the procoking Jack of 
ippreciation by Wells m his Outline of History 
of the import int part pla^eel by metals in mans 
levolopraent and history 
All these services the profession on both sules of 
the Atlantic has recognized by its highest awards 
and appreciative citations the occasions receiving 
some description m this retrospect An editor lives 
in his editorials an author m his books and 
Rukard having been both there might remam bttle 
beyond episodes and names for an autobiography 
to disclose But mto this retrospect a new mter 
weaving of personal emotion with a umversal 
theme is brought the love of a man for his country 
Gradually the story is unfoldetl of a cultur^ 
Englishman livmg long in the Umtod States and 
becoming there almost a publu i haracter findmg 
him self with the intry of Aminoa mto the Great 
War at last m such completeness of sympathy 
with the country and the people as to feel that m 
all spiritual essentials that country and his 
England wore as one with the natural consequence 
that to remove the last barrier to those around 
him he became an Aniencan citizen only then 
m deep disappomtment and dismay to find him 
self, or so he thought, not accepted as a 100 per 
cent Amenoan not to be imtil be shod his English 
culture That being impossible he crossed mto 
British Columbia, where with great contentment 
he became British agam 

Dominant personahti^a have their foibles it is 
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as though the finite were necessary to preserve 
infinity from nothmgness and it is all m keeping 
that m this retrospect occasion il tnviabtioa appear 
and that m places the strammg for impressiveness 
18 too evident But such foibles are part and parcel 
of a man the profession holds m honour nnd friends 


hold m esteem and affection Englishmen too will 
be proud of this stalwart countryman of theurs 
Acoordmgly this lively and most mterestmg story 
of the critic in action and of the man m mtimacy 
makes a wide an 1 m ormative human appeal 

“S T Truscott 


Elementary Work in Zoology 


Laboratory Studies in Comparative Anatomy 
By Dr W t Sennmg (MoGraw Hill Publications 
m the Zoological Sciences) Pp ix + 188 (New 
York and London McGraw Hill Book Co Inc 
1937 ) lOfl 6d 

H FRL 18 the method of con luctmg the first 
yeir course m comparative anatomy at 
Cornell The student is to provide himself with a 
text book drawmg materials and specified dis 
secting instruments Ihcn he is to have a set of 
outhne plates some filled m for use with this 
manual — and he is told precisely how to fill up 
the outlim s These are to present to the student 
reiKlily available summarised mformation 
Three animals namely the shark a newt (Nectums) 
and the oat are chosen to supply a structural 
framework for subsequently acquued know 
ledge the student by his careful stupes to absorb 
as much information as can be grasped The 
student is also mdulged m oral discussions by 
the laboratory instructor and oral and written 
quizzes and dissection checks Let us say at 
once that the author has earned out his ideas 
admirably and the student is to draw figures of 
what he has learnt from his dissections on fifty 
four plates He will be an encyclopaedia of facts 
about his three animals and presumably he will 
have learnt a little dissection and some elements 
of drawmg his chief asset will be that he has 
leamt to observe and record topography with 
accuracy his memory is improved nnd he has 
acquired much mformation 

But we deduce from the preface that the author 
aims to prepare his students to do mdependent 
work The reviewer has prepared or edited more 
than a dozen such laboratory manuals for labora 
tory notebooks are the same thmg spaced to 
leave sheets for draivings He had produced some 
with as detailed instructions as here — and he 
found them very useful for mstructmg large 
classes especially useful for students who hap 
pened to be supphed with mdifferent demon 
strators such produced the note books m an 
almost verbally pOTfeot manner for ezammors 


who wanted facts alone Many of his most 
elementary students were medicals and they 
desirous of putting behmd them a disagreeable 
first M B were happy Iheir joyous life con 
tmued for they kept the same compartment of 
mind for anatomy and only had to develop a 
second chamber for physiology the two not pro 
vided with oommumcatmg doors imtil much later 
when the students leamt that their busmess was 
with a living animal 

To the real student of science such manuals 
were fatal and from the commencement the 
reviewer logan to whittle them down To be of 
any subsequent use or to employ his knowledge 
for his own pleasure a student must acquire 
independence and be allowed considerable latitude 
m choice of mterests and methods The anatomy 
of this manual is not science — this remark apphes 
also to most text books — and mdeed is bormg to 
the young The latter centres his mterest on the 
living animal how it lives moves and reproduces 
m other words is adapted to its place in the 
world He then demands how the functions 
consequent on this life are performed and what 
sort of organs produce them The mterest of 
comparative anatomy is not closed but the 
approach is from the hvmg to the dead for the 
latter can only be understood in the hfe of the 
former 

The laboratory instructor has not the function 
of dnvmg facts mto dull mmds but to encourage 
his pupils to mquire for themselves and to help 
them to do so Zoology will be killed by the use 
of such methods as suggested m this manual 
methods m vogue when the idea of evolution was 
very young but completely past to day Huxley 
was a great teacher of comparative anatomy but 
his most used book was his Comparative Physio 
logy which can profitably be read as an mtro 
duction to anatomy even to day 

Are the methods of this manual those which 
are commonly adopted m American universities ’ 
If so the reviewer understands why he has 
repeatedly had to place tramed American students 
in hiB most elementary classes J S 0 
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The Teaching of Chemistry 


(i) A Higher School Certificate Inorganic 
Chemistry 

By G H J Adlam and Leshe Slater ftico Pp 
vm+024 (London John Mnrrav 1938) 8* Qd 

(a) Inorgamc Chemistry for Schools and 
Colleges 

By Leonaid A Coles Pp 184 (London Bombay 
and Sydney George G Hai rap and Co ltd 
1938 ) 

(3) A Modern School Chemistry 

By A T Mee (Dent’s Modem Science Senes) 
Pp IX +600 +9 plates (London J M Dent and 
Sons Ltd , 1938 ) 4«t M 

(4) Elementary Inorganic Chemistry 

By Sylvanus J Smith Pp viii +400 (London 
Macmillan and Co Ltd 1938 ) 49 6<f 

' I 'HE tea< hing of science to day forms an 
^ important part of the oumoulum of onr 
public and secondary schools The standard of 
teachmg in chemistry was probably never higher 
than it IS now and the number of pupils passmg 
through the advaiued courses m science is 
greater than ever There is, therefore a need 
for really soimd elementary and intermediate 
text books of ohenustry like the four now under 
review 

All are uitended for use in schools with pupils 
talong the matnoulation and higher school oerti 
tlcato examinations Each possesses quahties that 
will commend it to the discemmg science master 
They all appear to cover the subject fully, they 
are well illustrated and contam plenty of questions 
Indeed, there are no fewer than 800 m Mr Mee’s 
book, whilst Mr Smith not only uicludes a selection 
after each chapter but also gives a senes of com 
plete test papers at the end of the text The fact 
that all these authors have moluded carefully 
graded exercises for the pupil to work through is 
an mdication of the importance they attach to this 
essential part of schoolwork in chemistry Sugges 
tions are also made for further readmg and these 
will doubtless attract the keener pupils, but it 
should not be overlooked tha9 the study of chem 
istry ui schools is a comparative one, and 
even the beet pupils will find their memones 
faxed unduly if they are not guided m their 
reading 

The universities obtam their science students 
from the pupils who have passed through the 


courses for which these books ha\( boon wutten 
Stmlonts who have used such laioks with care 
and understanding shoidd enter the luuversity with 
a sound foundation of knowledge m chemistry 

(1) The high standard now attainod in chemistry 
as taught m secondary schools is dc monstrated m 
the first of the books under notice This might 
well be expected smee one of the authors is the 
experienced editor of the School bounce Rewew It 
18 arranged in three parts and altogether extends 
to fifty nine chapters The two major parts deal 
respectively with general and theoretical principles, 
and a detailed description of the elements and their 
commoner compounds The third part gives a 
short account of the chemistry and physics of the 
atom radioactivity and related phenomena 

Among the more notewoithy features of this 
work are the lucid accounts of recent develop 
monts, such as the picparation and study of heavy 
water and the modern views on valency and 
atomic stnicture Iho references to physical 
chemistry are adequate whilst those orgamc com 
pounds of which a knowledge is essential for an 
understanding of the general properties of carbon 
are also described 

(2) Mr ( oles s Inoigamc Chemistry ’ he says, 
'deals only with the material side of chemistry ’ and 

leaves physical chemistry to be studied elsewhere 
It does however uiver the subject concisely and 
fully givmg a t oraprohonsivo account of the 
metals following a scheme based upon the penodio 
classifiiation of the elements and desiiibmg the 
latest uidustnal and laboratory practice The 
order of treatment is unusual Chapters on hydro 
gen and water precede those on the mert gases, 
the alkah metals, the coinage metals etc as the 
author proceeds through the groups of the 
periodic table In his hands the result is very 
successful 

(3) Ml Mee has aimed at providing a complete 
text book of chemistry for schools as far as the 
standard required for the school certificate ex- 
ammation Actually ho has gone rather beyond 
his original intention for he uicludes a good deal 
of higher work (for example the chapters on the 
hydrocarbons and “Some Important Carbon Com- 
pounds’’) as well as sections dealing with simple 
quahtative and volumetric analysis The practical 
experiments selected for classwork are designed 
for completion within a workmg period of forty- 
five minutes 

(4) Conciseness and completeness characterize 
Mr Smith’s "Elementary Inorgamc Chmnistry’’, 



NATURE 


Oct 22, 1938, vol. i42 


IM 

which follows well tried hues ui its uianner of 
treatment, upon which much thought has evidently 
been spent m order to produce an up to date and 
accurate text book The early chapters give the 
methods and principles of chemistry and are 
followed by others dealing in detail with the non 
metalhc elements and their compounds The 
metals, about a dozen of which are described are 
dismissed m sixty pages Thus the book meets 


the requirements of those who wish to proceed 
further with chemistry and also of those who will 
discontinue the subject after leaving school These 
latter should however be able to take away an 
impression of chemistry that will be of use m after 
life For the teacher, this book has a convenient 
three page mdex to experimental work in addition 
to a full general index 

G B 


The Ways of the Weather 


Weather Saence for Everybody 
By Prof David Brunt (Changing World Libraiy ) 
Pp xii + 170 i 0 plates (London Watts and Co 
1936 ) 2« Oil net 

A ptly was meteorology described half a 
century ago as the Cinderella of the 
Sciences" m those days it was a humble study 
indeed, attractive in the mam onlv to amateuis 
and scorned by the majority of physicists But 
CmdereUa, as we know, could not be kept m the 
background , eventually she triumphed over her 
elder and moie ambitious sisters Is it to be the 
same with meteorology ? From the utilitarian 
point of view the answer must surely be Yes 
Having regard, m particular, to the future develop 
raent of weather forecasting and to the poten 
tiahties of stiatospheric flight it is indisputable 
that meteorology has the major part of a very 
important cat cor still ahead 
Realization of this rather obvious fact seems to 
have come earlier to Germany, the United States 
and several other nations than to Great Britam 
For here and, indeed, throughout the entire 
Empire, there is still but one professorship of 
meteorology — at the Imperial College of Science 
and Technology, London Prof D Brunt, who 
now holds that sohtary post, is known to meteoro 
logistfl all over the world for his valuable treatise 
Physical and Dynamical Meteorology”, first pub 
lished m 1934 Having thus catered for the more 
learned brethren— those mathematical physicists 
who seek to solve the many obscure problems of 
the atmosphere— Prof Brunt has wisely turned 
hiB miergies to instructing the laity Wisely, we 
say, because educational authonties, hke business 
chiefs, are necessarily gmded in the provision of 
their Bupjdy by consideration of the demand If 
meteorology u to take its proper place among the 
soienoee taught m our imiversities, there must be 
the requisite plea from the younger generation for 
facihties for tuition This plea is most likely to be 


incited by popular books of the kmd that Prof 
Brunt has written 

The httle work before us is one of the best of 
its type m the English language Tersely, simply 
and unpretentiously it sets foith as much of its 
subject as can be understooil by the ordmary 
reader not at all heavily equipped with mathe 
matical and physical training Doubtless in the 
knowledge that manv people have the habit of 
glancing at the beginning aiul end of a book before 
deciding to read it through the author starts ami 
fimshes with chapters ceitain to have a wide 
appeal — Weather and Human Affairs m Peace 
and Wai and How ( hmate and Weather Affect 
Health ami Comfort It is safe to say that few 
potential readers thus caught by Prof Brunt’s 
wiles will fail to follow him through the remaining 
twelve chapters While all fourteen are meritorious 
those on radiation and the world’s climates may 
be smgled out for special mention 

Among the occasional slips noted are a misleading 
account of the methods of infra red photography 
on p 40, an erroneous specification (temperature 
for pressure) of the ordmates in the diagram on 
p 98, and the assertion on pp 142 143 that the 
wmters from 1930-31 to 1035 30 were all fairly 
mild in Loudon Actually, the winter of 1933-34 
was the third coldest of the present century at 
Greenwich Observatory, with a mean temperature 
about 2° F below the average Surely too, the 
English sprmg repeatedly lefutos Prof Brunt’s 
statement on p 65 that snow can reach the ground 
only when the temperature even at the ground is 
down to freezing point, or at most a degree or 
two above it ’ 'There are numerous records of 
true snow flakes (as distinct from soft had) having 
been observed durmg March and April on occasions 
when the surface air temperature exceeded 40° F 

In view of its modest price. Prof Brunt’s book 
18 very well produced and most generously dlus 
trated, not only with Ime-diagrams but alro witli 
several excellent photographs E L HaWKB 
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Annals of the Solar Physics Observatory, Cambridge 
Vol 6, Part 1 The Speotnim of Fe II By Dr J C 
Dobbie Pp v + 69 + 4 plates (Cambridge At the 
University Press, 1038 ) la 0d not 
TJABT I of \ ol 6 of the ‘Annals of the Solar Physics 
A Observatory f ambridge (by Dr J C Dobbie 
imder the direction of Prof F J M Stratton) laaoom 
plete account of our present knowledge of the speotnim 
of ionized iron (Fe II) m the region 2150 6228 A 

Previouslj to this work, the classification of the 
spectrum of he II was in the mam that of Prof 
H N Russell, who m 1020 identified some two 
hundred lines and sixteen terms 

The material used bv Dr Dobbie was mitially that 
ubtamed by Prof H F Nowall and the late Bryan 
Cookson and largely < xtondod by many new platos 
taken by Mr W Moss on the 21 ft Rowland 
grating of the Solar Physics Observatory, Cambridge 
and some confirmatory plates in the ultra violet 
taken by Prof H Dmglo at the Lnperial College of 
beienoe and Techiiologj Loudon In the photo 
graphs the Imes nin from pole to pole of the iron 
arc and the principal method of puking out lines 
due to Fe II was to note the lines that wore only 
present at the poles or that were stronger at the 
poles than m the central part of the arc Dr Dobbie 
has extended the number of classified linos to some 
1 700 and has identified 73 terms mvolvuig 218 levels 
JTie speotnim presents several iieouliar features of 
mtereet , m many multiplets tho iiitonsities are 
anomalous and attention is directoil especially to the 
line at 2272 719 A (o*D’— 2*D j) which has an 
intensity of 1 only i ii tho soalo used, instead of 9 
as was to be expected 

Several years patient and skilful labour hav< gone 
to tho production of this achievement tor progress 
in astrophysioal research, and in oertaui bmnehos 
of physics propier tlicro is great need of tho classi 
fioation of more spectra, and of more detailed or 
extensive classification of many already partially 
classified Few in Great Britam devote much atton 
tion to this typo of work tho results are perhaps not 
'cry spectacular and in addition to the groat con 
sumption of time, considerable skill has to bo acquired 
before the solution of this kmd of physical oroes 
word puzzle’ can bo profitably attempted It is 
probably only m institutions with a permanent 
•■eHearch staff that such work is likely to be done, 
and Wo welcome warmly this successful extension of 
thi work of the Solar Physios Observatory 

J A C 

British Rainfall 1937 

the Seventy seventh Annual Volume of the British 
Kamfall Oiganization Report on the Distribution of 
Ram m Spiaoe and Time over th^ British Isles durmg 
the Year 1937 os recorded by over 6,600 Observers 
in Groat Britam and Ireland (Air Ministry Meteoro 
logical Office MO 427 ) Pp xx 1-203 (London 
HM Stationery Office, 1938 ) 16« not 

^ I ''HE rainfall of 1937 over the British Isles as a 
••• whole was 104 per cent of the average, being 
110 m England and Wales 91 m Scotland and 103 m 


Ireland This distribution was remarkably similar 
to that of 1036 The mam features of the map show 
ing the distribution of the rainfall as a percentage of 
the average are the large area m the north west of 
dootland with loss than 80 per cent, and the areas 
m the south eist of England with more than 130 
per oont — ^witli more than 160 per cent at Southend 
Olaoton and Boston There was a great excess of ram 
up to tho end of May, greater than in any similar period 
since 1870, but owing to subsoqiii nt dry months the 
total excess for the year, as mdioated above, was small 
March and December were outstanding as snowy 
inoiiths Among heavy thunderstorm downpours of 
tho year those of August 13 m the London district 
and of July 15 over a bolt of country stretching from 
Somerset to Lincolnshire may be cited Approxi 
matoly 6 mohes of ram fell at Boston for the third time 
sinoo 1930, the other occasions being on July 11, 1932 
and August 8, 1031 —a remarkable cluster seeing that 
tho previous greatest fall m a day in that town half 
a century or so ago was only 3 inches 

this years special articles comprise one by Mias 
L F Lewis on wind velocity measurements at the 
level of tho rim of the laui gauge at Holyhead, and 
two by Dr J Glasspoole on the wet and dry periods of 
1937 referred to above and on ramfal I over the British 
Isles during the period 1901 1030 in which a com 
panson is effect^ with the period 1881-1016 still 
omplojed os a standard L C W B 

Handbuch der Vererbungswissenschaft 
Herausgegi bon von E Baur uii 1 M Hartmann 
Band 21> Ooiimutation 1 AIlgLmomor Teil \on 
Hans StublH) Pp iv ) 420 -1- 1 plate (Berlin 
(jcbiuder Boratraoger 1038 ) 00 gold marks 

T his oxtonsiM ami thoroughgoing account of 
gone mutations begins with a historical survey 
of 43 pages which contains man> early records of 
mutations in plants and anim ils A full account is 
given of Chelulonium mcyui lacmuzla which appearc I 
in 1600 , also aocounts with photographs, of the 
Ancon sheep the Manx oat lacinuvto leaved syrmga 
and alilor and many others 

The iiiaiii jiart of the hook is taken up with a 
record and analysis of tho morlirii work with gem 
mutations This inoliidos accounts of polygenv 
hotorogenv pi lotropy, dominanct ole 

The section on the quantitative study of nvutaliou 
phenomena meludes the determination of spon 
tancous iniitatioi rates, the i xponmontal production 
of mutations b> X riys and othei methods with a 
detailed analysis of tho pnsiss s by which X rav 
mutations are produced 

Tho short oonoludiiig section o i the nature of the 
gene includes not only a historical background, with 
tho VK wrs of Darwin, Naegeli Weismaim and de Vries, 
but also tho most recent ideas of gene structure 
by Koltzoff, Demorec, MuIKr Wrinoh Timof^aff- 
Kessovsky and others 

An extensive bibliography is appended and also a 
large chart classifying all the known t3q>ee of somatio 
and gametio mutations While there are o muw i ons , it 
will nevertheless be a v ery useful work of referenoe 
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man of such a primitive type can surely be con 
sidered as obeymg the same laws of migration as 
the higher mammals If now the pre Columbian 
distribution of the major races (Negro Mediter 
ranean and Alpine) be plotted m a block diagram 
(Fig 1 C) we find a senes of zones and elrata 
closely resembhng the two already charted It is 
difficult to escape from the conclusion that the 
centre of Asia is the common cridleland where 
evolution progressed most actively m the case of 
primitive man — just as Matthew has shown it 
progressed most actively here to produce new 
types of the earher mammals Indeed we can 
almost exactly parallel the spread of the rhmoceros 
from Asia with the spread of the negroes while 


the spread of the Pleistocene Equidse is the same 
as that of Alpme man 

The centre of stimulus in Fig 1 A was the com 
mercial progress m the city In the case of the 
mammals and man it was the stimulatmg climate 
of south central Asia 

We may use as an illustration of the value of 
the zones and strata concept that complex of 
races and cultures which characterizes the Indian 
and Pacific areas I have had the advantage of 
travelling widely m Eastern Asia and m the Paoifio 
and this has focused my attention on the general 
pnnciples underlying dispersion m this area It is 
quite obvious that every widespread characteristic 
m Polynesia has migrated from west to east — and 
that any cultural contacts with America can be 
completely ignored m a general study Let us 
examine the data m Easter Island — the farthest 
of these isolated groups from Asia (Fig 2) It is 
almost 14 000 miles from the Caspian area to 
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Easter Island yet I hope to demonstrate a culture 
sequence stretolung across all this vast expanse 
Two remariiable features m Easter Island are 
the well known stone statues and the undeciphered 
script mcised on wooden tablets There is no 
reasonable doubt (as the Routledges have shown) 
that the statues with their bu-d man decorations 
are of the same culture complex as is common m 
the Solomon Islands some six thousand miles to 
the west (big 2) Hevesy and Hunter are satisfied 
that the sonpt the only one used by Polynesians 
18 oonneoted with the remarkable Mohenjo culture 
which flourished m the Indus region about 3(X)0 
BO It 18 true that objections have been raised 
by M6traux that the script was not understood by 
any hving Polynesian and that 
the tablets of mimosa wood etc 
are not likely to be many cen 
tunes old some mdeed bemg 
modem in ongm I thmk that 
these objections aie not very 
relevant Our own alphabet is 
said to originate from not verj 
similar signs used by miners in 
Sinai though all the links aie 
not yet clear The question 
surely is to dotermme the ongms 
of the remarkable Easter script 
— and to my mind the Mohenjo 
theory is plausible and mdeel 
probable Moreover it offers i 
good illustration of clues which 
may be furnished by an ecological 
approach 

Let us consider some of the 
major culture changes m the 
Indus region Gordon Childe has 
pven data as to the races which 
have been discovered at Mohenjo Australoids 
Mediterranean Armenoids and Mongoloids were all 
present There can be bttle doubt that the first 
settlers (before 3(XX) B o ) were the abongmal 
Australoids who spoke a Munda language Many 
members of this zone of peoples are now found 
pushed to the margin m the East Indies 
and m Austraha It is represented by stratum 
1 m Fig 2 The general behef is that the 
Mohenjo culture was due to the later Mediter 
ranean races who spoke Dravidian languages 
This constitutes stratum 2 and m my opmion 
18 to be linked with Dixons Caspian race m 
the Polynesian area 

We have bttle knowledge of the penod 2500 b c 
1600 B o bi India when the great Aryan migra 
tions overwhelmed North India But it is sigmfi 
cant that the earbest stone monuments m India 
which are found at Rajagrha (Rajgir) near Patna 
are of a oyclopean character quite unlike the work 



Fg 2 

The spread or cultures ntou India eastward showing the 
Munda Aostramid culture at the bottom covered by Dravidian 
Polynesian Aryan Buddhist and Moslem strata 
I n the inset ore compared some s gns from the Mohenjo and Faster Island 
Bcr pts AU much general zed 




No 3599 Oct 22, 1938 


NATURE 


739 


of the later Aryan builders and rather resemble 
the mysterious early stone monuments of the 
Paoiiio For example the Jarasandha monument 
(of unknown date) is a square truncated pyramid 
86 ft wide and 28 ft high It is built of large 
unoemented blocks of stone 6 or 6 ft across It 
resembles the truncated pyramids and Marsa of 
Polynesia I have suggested that this culture 
complex spread out as stratum 3 The Aryan 
Sanskrit complex (stratum 4) never reached 
Polynesia but was earned to Java and dommated 
that region for several centunes after 200 bo In 
North India Buddhism (stratum 6) ilounshed 
after 600 B o and was earned to Java about the 
eighth or mnth century of our era It did not 
flisplace the older Hmdu pantheism — but hounshed 
alongside Around A d 1400 the Moslems (stratum 
6) conquered Java and the Indian reUgions found 
a refuge m the island of Bah farther east where 
they still flourish It is not of course suggested 
that the Polynesians migrated from India for 
they probably lived ongmally in south east Asia 
But their culture probably followed the same 
route as that used by the Buddhist and Moslem 
teachers in histone times 

We may dwell for a few mmutes on the recent 
disoovenes in the vicinity of Persia In Mesopo 
tanua the earhest culture of Sumer is known as 
al Ubaid and this contained copper tools and is 
younger than cultures from Susa and the adjacent 
Persian plateau 

To the north nesu' Nineveh is the Tell Halaff 
culture with wheeled vehicles but with no metal 
This IS much older than anythmg discovered in 
Sumer near the Persian Gulf Still older are the 
lowest cultures of Samarra m the same region 
where they occur m debns seventy feet below a 
temple dated about 2450 b c Childe has corro 
berated my statement as to the cradleland of man 
with his comment that the early cultures of Chma 
resemble those of Anau m Turkestan (Fig 2) It 
is Bigniflcant that Zoroaster the first great rehgious 
teacher hved m this same vital region Thus we 
see that the centre of the zones of the races of 
man m Turkestan is also likely to be near the 
cradle of civilization 

We may use tJie stage diagram to correlate our 
scanty knowledge os to the early wave fironts of 
the Aryan languages There are three fairly 
ilefimte subdivisions of Aryan (1) the early 
Kentum or K speeches like Gaelic and Latm (2) 
the Intermediate P language^ like Welsh (with 
which we may associate Teutomo and Greek for 
oonvemence) (3) the later Saiem languages like 
Slav and Indian 

Turning to Fig 3 some idea of our knowledge 
of the language distribution m Sumenan times is 
given in the lowest map of the senes At this time 


Hamitic languages were used by the Pharaohs m 
Egypt akm to those still spoken by the Berbers 
m the Atlas Mountams Semitic languages charac 
tenzed Arabia and Syria as they still do Sumenan 



A 8TAOX DlAOaAM CTVINO A TBNTATlVB BKOOM8XRUC 
TION or THF DI8TKIBOTION OT t UEOPKAN LANOUACBS 
AT VAHIOl 8 BPOCH8 


Block oreaa am the Pr m t vo (marginal) K Aryan 
languages It a sug^ted that the early Mediter 
ranean race spoke and that the early 

Alp nes spoke languages okm to Basque Abkanan 
(and Amennd *) Aryan developed near the Casp on 
Sea ond spread out n waves The outer ripple {K) 
was akm to Oadic the second (P) ak n to Weleb 
The latest typo was the Salem group 

itself has some resemblances to the Altaic though 
Its affinities are not yet clearly undmrtKXxl In 
Europe at this early date there were racial allies 
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of the present day Hamitio speakers — all of Medi 
terranean race — hvmg in the western regions who 
probably spoke Hamitic according to Rhys and 
Jones Central Europe was occupied by early 
migration of Alpine Brakephs (broadheads) of 
whose language wo know nothing It was ilmost 
certainly not Aryan ind somothmg akm to 
Basque seems most likely In view of the 
important corridor Imkmg Turkestan with China 
by way of the Tarim Basin I hive ventured to 
suggest that a hnguistic kinship between early 
Chmese (Sinitic) and Sumerian or early Aryan is 
only to Ix) expected 

In the second map (tig S at B) for the period 
around 1200 bo we are on surer ground Vast 
migrations of batem speakers had poured into 
India from Turkestan 1 he Hittites who seem to 
have spoken an Aryan tongue somewhat akm to 
the Kentuni Group were m control of Anatolia 
Semitic was now the chief language of Egypt and 
Mesopotamia 

In Central Europe (if we adopt the suggestions 
of Peake) Kentum languages were spoken m the 
regions east of the Alps while Brythomc (one of 
the Intermediate P type) was that used by the 
Cimmerians of the Ukramo and Caucasus areas It 
seems logical to assume that many Satem speakers 
still reraamed m Turkestan and were perhaps allied 
to the Sarmatian tribes 

In the next map (for 400 B o ) wo ace the first 
great Aryan conquest m the Near East that of 
the Persians They spoke a Satem language and 
it 18 probable that their Sarmatian km were 
occupymg the European steppes about this time 
The latter may have been the ancestors of the 
Slavs who already seem to have settled m the 
Vistula Basm Meanwhile the marginal K speakers 
(Gaeho eto ) had reached Bntam and Ireland and 
rtiU occupied parts of France The distribution of 
place names m Central and Western Europe clearly 
shows the migration of waves of Gaeho and Welsh 
speakers across much of these areas 

The conditions some seven centunes later (a d 
300) are shown m the next map which deals with 
Europe dunng the zemth of the Roman Empire 
The margmal primitive Aryan language Latm had 
been earned far and wide so that it later gave 
rise to Italian French and the other Romance 
tongues — which are clearly offshoots of the K 
group of Aryan Brythomc (Welsh) was spoken m 
England South Scotland and Wales at this tune 
and probably m parts of the oontment besides 
Bnttany Possibly some Hamitio dialects still 
persisted m the Scottish Highlands as suggested 
by some of the Ogam inscnptions Qaeho (a K 
language) was spoken m Ireland and m most of 
Northern Scotland 

Of great mtorest is the discovery that a Kentum 


language called Tocharese was still m use north 
of the Tanm Basm m Central Asia about this tune 
(Fig 3 at D) Tocharese seems however to have 
some affinities with the Intermediate and Satem 
groups also Hence it may well be fairly close to 
tho generalized Aryim ancestor from which all 
throe grouiw of Aryan have descended It is 
suggested m the diagrams that this Kentum spee h 
had been contmuously used east of Turkestan smeo 
early Aryan tunes 

The medieval distribution of languages and of 
the three subdivisions of Aryan is shown in the 
top map To day Gaelic is almost the sole repre 
sentative of a httle altered primitive Aryan speech 
— though the much evolved derivatives of primitive 
Latin are still very important languages (Jospersen 
18 14) Harmtio has died out m Furope Altaic 
has encroached in Hungary and Finland and dis 
placed Hittite and Greek in Anatolia Semitic has 
dnven out Hamitio m much cf North Africa 
Satem Aryan in the form of Russian is m turn 
displacing Altaic throughout much of the U S S R 

The conclusion to bo drawn from this tentative 
geographical approach to the Aryan problem is 
that the waves of language have spreal from 
Turkestan towards India Persia and Europe 
There seems to be no support for the ongin of 
Aryan m the German or Lithuanian regions a 
theory which has been strongly upheld by a 
number of notable oontmental philologists 

Dunng the twentieth century the trend of 
geography has been away from the behef of Ritter 
m providential control and from environmental 
control as expounded by Ratzel towards the 
possibihsm concept of Vidal do la Blache and his 
school The latter geographers picture any par 
ticular region as offenng almost innumerable 
possibihties of exploitation to man Our matenal 
evolution m their opimon is essentially a matter 
of our own choice depending on which of the 
possibihties we choose I have come to a different 
conclusion no doubt primarily owing to my 
expenenoe m pioneer countries like Austraha and 
Canada where the possibihties offered by Nature 
to man are more meagre than m Great Bntam or 
the Umted States Indeed of these three schools 
which we may label the theocratic the geocratio 
and the we ocratio I defimtely belong to the 
second However I propose to illustrate by tho 
correlative method first m a pioneer country like 
Canada and secondly in the old established culture 
complex of Europe that man is not really a free 
agent — but defimtely a product of his environ 
meat 

A generalized eoonomio map about 1760 shows 
that fish fiums and fur had expanded to Sas 
katobewan Some sixty years later by 1810 
forming had spread approximately to Detroit 
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while Maokenzie was exploiting for furs the river 
basin named after him By 1870 mimng was 
becoming of some importance and gold silver 
and iron mmes were being exploited both near 
the St Lawrence and on the Fraser River Still 
more important Selkirk had more than fifty years 
earher settled his isolated band of farmers on the 
silts of Lake Agassiz m the heart of the contment 
About 1880 the modem migration to the wheat 
fields of the prairies began In 1930 the whole 
north of the Domimon is being exploited not only 
for furs but also for metal mines tho latter in 
part by air transport Agriculture has covered 
most of the inland praines and will extend north 
(and into tho clay belt) Manufactures have 
spread along the St Lawrence from Montreal to 
Ottawa and Wmdsor in large part owmg to Ihe 
bountiful water power 

But while there have boon these stnking ad 
vances and changes m the type of industry man 
has not really been a free agent His advance 
from fiir hunting to wheat growmg is only possible 
where ram and sun and soil are satisfactory AU 
the fur country cannot be utilized for wheat even 
if man so wishes Using a foreign example we 


shall never see hydro electric power or coalfields 
leading to the development of factories m that 
half of the southern continent known as empty 
Australia however much man may wish to replace 
the sparsest of pastoral occupation by better 
paying industries On the other hand it socms 
clear to me that in the future the immense coal 
resources ot Alberta must inevitably be utilized 
as the more accessible coalfields are used up else 
where Man may very probably some day choose 
(as the possililist school would say) to give up 
ranching m the dner parts of Alberta and turn to 
manufactimng based on the almost inexhaustible 
coal But ho 18 none tho less contr lied by his 
environment 

Exaggerating somewhat I fool th it man a part 
m tho programme of a countiy s evolution is not 
unlike that of a traffic policeman He can ac 
oelerate slow or halt the traffic b it he does not 
alter its direction This stop and go determinism 
has no supporters among the historians and not 
many even among geographers But it expresses 
something of the conclusions that I have arrived 
at from my lengthy st idy of the difficult environ 
ments of Australia an 1 Canada 


Sense Perception and the Evolution of Colour and Pattern 


■'HE recent symposium* and discussion on 
Sense Perception and the Evolution of 
Colour and Pattern held under the auspices of 
Section D (Zoology) of the Bntish Association at 
Cambridge directs attention to a fiohl of mquiry 
where the artist the naturahst and the psycholo 
gist may meet 

In the mterrelationships between animals of tho 
same or of dijSforent species — as between predator 
and prey between rival males or the opposite 
sexes between parent and offspring or between 
members of the group — characters which exert 
their influence from a distance by sound by 
sight or scent and the sensory equipment with 
which such stimuh are perceived each play a 
vital part 

Tho study of such characters to which Dr J S 
Huxley has apphed the term allaesthetio ‘ m 
volves various questions of wide mterost How 
far has the evolution of vision gone parallel with 
the development of characters servmg as visual 
stimuh ? What is the functional significance of 
the elaborately evolved stimulatmg equipment on 
one hand and of the highly speoiahzed sensory 
apparatus possessed for its appreciation by other 
annuals t 

* BiMskan stUMiympcMlnm were Dr J 8 Huxlejr Dr H B Oott, 
Mr D LMk MMl Hr L H BlrUll 


The phenomena may bo ipproachod from various 
pomts of view the nature of the allffisthetio 
characters themselves the p iblio in relation to 
which they have evolved tho ecological sigm 
ficance of tho relationship between the organisms 
concerned Broadly speaking tho phenomena of 
adaptive cohration fall mti three main classes 
according to the visible res ilts achieved — namely 
concealment advertisement and disguise The 
biological function of such elusive attractive or 
deceptive features vanes w idely according to 
circumstances Through reduced visibility they 
may facihtate tho capture of food or escape from 
the aggressor Through increased oonspiouousness 
they may serve as a wammg to enemies or a 
threat to nvals as a courtship display or a 
rcoogmtion mark Thro igh deceptive or mimetic 
effects they may mislead the observer as to an 
animals whereabouts attitude or identity 
Studies of adaptive coloration and visual per 
ception have shown that there exists a close cor 
relation between alleesthetio characters and the 
sensory equipment of the ammols towards which 
they are directed and m relation to which they 
have evolved Such characters therefore assume 
a new mterest m the mdirect light they throw 
upon questions of comparative psychology and 
sense perception On these grounds it may be 
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concluded for example that the ranty of bnght 
colours among mammals below the primates is 
evidence of colour blmd vision m these forms 
while conversely the varied and saturated hues 
exhibited by different fishes and birds and by 
entomophilous flowers postulates a colour sense 
m the vertebrates and msects concerned Such 
conclusions are borne out by the evidence of 
experiments upon colour vision m these groups 

The optical properties of the structures displayed 
also permit deductions as to the differential rocep 
tion of hght rays by different animals The limits 
of the visible spectrum for man and for animals 
do not necessarily romoide Bees for example 
are blmd to red but have a range of colour vision 
extending far mto the ultra violet and it is 
Significant that many bee flowers reflect ultra violet 
hght On the other hand red is an efficient 
stimulant to diurnal birds and it is more than a 
coincidence that red finds a dominant place m 
bird advertisements whether their function is 
attractive — m the form of omithophilous flowers 
or fruit or repellent — m the shape of aposematic 
insect prey 

Allafsthetic characters may also throw hght on 
higher faculties It is to be noted that where 
visibUity from a distance is requireil as in 
characters subserving the functions of warmng 
threat or recognition crude colours and simple 
patterns have been developed On the other hand 
characters which are employed solely or mamly 
in epigamio display and used at close range hke 
the plumes of birds of paradise tend to be detailed 
delicate and beautiful rather than merely con 
spiouous advertisements and as such they 
suggest powers of aesthetic appreciation m the 
species which display them Similarly m the field 
of concealment the extraordmary degree of per 
fection attamed by many insects and other 
animals m their special resemblance to bark 
lichen leaves and other objects — achieved by the 
combined effect of colour pattern and posture — 
almost presupposes in birds (their natural eneimes) 
those exceptional powers of visual acuity and 
form perception which on other grounds we know 
them to possess 

Viewing the relationship in a somewhat different 
hght it is becommg mcreasmgly clear from an 
mvestigation of their nature and occurrence that 
the BO called adaptive appearances are m fact to 
be mterpreted m terms of visual perception — 
that their end is an appeal to the eye Thus in 
the sphere of concealment it is significant that 
the particular arrangements of colour and pattern 
which for optical reasons are those best adapted 
to reduce visibihty and which include special 
optioal devices for obhteratmg the visible oharao 
ten upon which recognition depends — suoh as 


differences of colour of hght and shade oontmuity 
of surface outhne and shadow — are those actually 
employed m the coloration of different cryptic 
species Moreover various patterns especially 
those of the oomcident disruptive type’ con 
trodiot and frequently out nght across separate 
structural elements — underlying anatomical fea 
tures becoming subordinate to the illusionary 
appearance superimposed upon them Further 
suoh colour schemes are largely mdependent not 
only of anatomy but also of aflSmty — a point 
which was effectively stressed by Sir Edward 
Poulton forty years ago’ Equally oonvmcmg is 
the evidence to be denved from the general habits 
resting attitudes and special reactions of cryptic 
sematio or mimetic animals when oonsiderod m 
relation to thoir conditions of hfe 

Modem knowledge demands considerable modi 
fication of Darwm s theory of sexual selection 
While the Darwmian doctrine almost confined the 
effects of epigamic display to the sphere of psycho 
logy — to the female choice of mates — *nd as such 
was applicable only to displays of unmated males 
befoK pairing up recent research has pomted on 
one hand to the prevalence of displays by one oi 
both sexes during later phases of the breeding cycle 
and on the other to the far reaching physiological 
effects of these and other visual phenomena m 
stimulatmg and regulating reproductive functions 
It 18 now recognized that displays by one or by 
both sexes subsequent to painng up and leadmg 
to coition have a profound mfiuence m serving to 
promote ovulation or to synchronize physiological 
rhythms connected with the readiness to mate’ * • 
Ihese effects depend not merely upon epigamic 
display they may bo decided by suoh characters as 
the population density of a breedmg colony* the 
presence of correct nestmg matenal or of a 
suitable nestmg site’ On the other hand mutual 
displays dunng the post nuptial penod in such 
birds as grebes and divers where both sexes share 
family duties seem to serve as an emotional bond 
between the pair throughout the breedmg season" 
A distmotion is not cosily drawn between 
characters evolved in relation to epigamio display 
and those servmg other functions mvolving eon 
spiouousness Many display characters whether 
of colour or posture have no direct bearing upon 
courtship In some species suoh as the Bishop 
bird (fuplectes A kordmcea) the display apparently 
has to do solely with temtonal claims" Or agam 
the same conspicuous characters may m different 
oiroumstanoes take on different functions as of 
recogmtion or warmng threat or courtship Thus 
the ruff of the great orested grebe is employed m 
different ways for threat agamst rivals of the 
same sex and for display towards members of 
the opposite sox The complex nature of the 
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phenomena has been demonstrated by Mr David 
Lack, who has shown that the robm, while able 
to distinguish its mate from other individuals, 
will yet sometimes attack the headless remains of 
a stuffed specimen in which httle more than the 
breast is visible 

In conclusion, it is to be noted that the study 
of all aesthetic characters is not devoid of apphca 
tion to everyday matters Just as the form of 
fishes and birds has m the past been mvoked to 
assist the manne architect and the aircraft de 
signer, so, it may be hoped, will the ooloration 
of cryptic animals read a much needed lesson on 


Obituary 

Cavahere Filippo Dc Fihppi, Hon. K.C.LE. 

C AVALIERE ULIPl’O DE FILIPPI, who died 
at his home near Florence on September 23 at 
the age of sixty nme years, is probably best known 
in England as the leader of the Italian Scientific 
Expedition to the Himalayas, Karakorum and 
Chinese Turkestan m 1013-14 
This Expedition, probably the largest and liest 
equipped that has ever visit^ Central Asia, was the 
conception of, and entirely organized by. Do Filippi 
His bMio idea was the connexion of the gravimetrical 
surveys of India and Russian Turkestan by a oham 
of stations across the mountain ranges — ^the Hima- 
layas, Karakorum and Kuon Lun — ^which separate 
them This involved the accurate determination of 
the astronomical smd geodetic co ordinates of the 
stations, necessitatmg the use of instruments and 
methods of much greater accuracy than those 
tiormally used for survey work in such areas The 
use of wireless tipno signals for the determination of 
the differences m longitude was the pioneer expert 
inent m this method, and was highly successful The 
anomalies of gravity deduced from the detormina 
tions made by the Expedition confirm the general 
Conclusions drawn from those made by the Survey 
of India and the Russian Geodetic Service 
Complete sets of magnetic observations were made 
at each gravity station, and m addition, throughout 
the period November 1918=-Augu8t 1914, full meteoro- 
logical records were token three times daily These 
were extended to hourly reodmgs from 0 am to 
8pm dimng June 1914 and for the whole 24 hours 
during July, dunng which tune the observers were 
on the Depeang Plateau Observations for solar 
radiation and of the velocity aad direction of the 
higher air currents were also made when weather 
pemutted 

The geology of the whole area traversed was 
thoroug^y exammed by the two emment geologists 
who aooompamed the Expedition, and at the some 
time anthropological and ethnological studies were 
WBde. A topographical survey of the ooimtry was 


the prmciples and practice of concealment to 
those responsible for the appbcations of camouflage 
in time of war Hugh B Cott. 
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Notices 

also carried out and the very interesting geographical 
discovery made that the Rimu glacier divided 
on the Central /Vsian watershed The mam branch 
forms the source of the Shyok the largest tributary 
of the Indus River, while a large but subsidiary one, 
extendmg to tho north, is the source of tho Yarkand 
River, which eventually loses itself m tho deserts of 
Central Asia 

Dr De Filippi was responsible for all tho pre- 
limmary organiration of tho Expedition, and during 
it, m addition to hm work as leader and modioal officer, 
took charge of the transport and supply work, thus 
leavmg tho scientific olfioers froo to devote their 
whole energies to their own special work All his 
arrangements worked without a hitch, and the success 
of the Expedition was undoubtedly duo to Ins great 
forethought and organizing abilities, and his tact m 
handling all sorts and conditions of men He bad a 
most charming manner and mode friends with every 
one be met, who must all deplore his death 

The results of the Expedition have been published 
in Italian in seventeen largo volumes, but only the 
general narrative has boon translated into English 

Dr Josef Rosenthal 

Da Josef Rosenthal, formerly of Munich, died 
at Hampstead on August 7 last As a young physicist, 
Rosenthal was one of the first to recognize the import 
ance of Rdntgens discovery to medicine, and he 
devoted his life to tho development of tho X ray 
tube, with spooial regard to its medical use 

Rosenthal’s first experiments were reported to the 
Deutsohor Natuiforschor imd Aerzto Tag in Braun 
schweig m 1897 in a paper “Ueber ROntgenbilder" 
In tho same year, he Itegan to work with H Rieder, 
the medical radiologist, and this collaboration, which 
lasted for more than thirty years, led to many 
important results One of Rosenthal s constant aims 
was to reduce the exposure tune necessary for X-ray 
photography This made possible two of tho out 
standing results of his work with Riedor, raunely, 
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the first X ray photograph of the human thorax in a 
living subject ( 1 809 , later frequently improv ed), and 
the first successful attempt at X ray omematography 
of the movements of the human stomach (1900) 
Jomtly With Eiedor, Rosenthal was editor of tho 
first Lohrbiieh der Rfintgenkundo (first edition 
1913 , second edition 1924) 

In later years, Rosenthal took an active interest 
m tho dovolopmont of the Deutsches Museum in 
Muruch, especially m its Department of Radiology, 
an activity which found its official recognition on 
the occasion of the laying of tho foundation stone of 
the new Museum, in 1928, when he was awarded 
the ‘ Goldone Ring of the Museum A popular 
lecture, given m the Museum, entitled ‘Das Jahr 
hundort der Strahlen appeartd as a pamphlet in 
1930 


We regret to announce the following deaths 
Sir Henry Fowler K B E , formerly chief 
roeohanical engmeer of the London, Midland and 
Scottish Railway on October 16, aged sixty eight 
years 

Dr Willis R Gregg, chief of the United States 
Weather Bureau known for his work m aoronautioal 
meteorology, on September 14, aged fifty eight years 
Dr Thomas C Hebb, professor of physics in the 
University of British Columbia on August 13, aged 
fifty nine years 

Prof Maurice d Ocagno, fret member of the Pans 
Academy of Sciences known for his work on the 
application of geometrical methods to the calculus, 
and author of the Trait6 de Nomographie (1919) 
on September 23 aged 8e%pntv'8ix years 


News and Views 


Sir Darnel Hall,' K C B , F R S 

1 HE impending retirement of Sir Daniel Hall from 
the directorsliip of the John Innes Horticultural 
Institution will presumably close his very long con 
nexion with agricultural aidmmistration and research 
From tho time when he was the first principal of 
the South Eastern Agricultural College Wye, and 
throughout his directorship of the Rothamsted 
Experunontal Station his tenure of office as principal 
scientific adviser to the Muustry of Agriculture and 
liahenes and lately as director of the John limes 
Institution, Sir Daniel has impressed all by his 
knowledge, his sound judgment and tact, and not 
least by his great abihty os a writer and speaker Like 
the late Lord Ernie, and his successor at ^thamsted 
Sir Daniel excels m the art of exposition, and British 
scientific agriculture has mdeed been fortunate m 
commanding the services of men of this type Now 
that he has passed the stage when, m the pursuit of 
duty, it 18 no longer neoeesary to “nse earlier than 
virtue and go to bed later than vice’’, we hope that 
Sir Daniel will find occasion to oontmue his great 
interest m the social contacts of science , but no one 
will grudge him tune to devote to oriental art and 
other “digreesions of a man of science" Science 
needs men like him who can write and speak, as 
well as think and do m order that its voice may be 
heard amidst the disharmomes of a world tom by 
political turmoil and social strife 

International Study of African Problems 
Tbb Volta Foundation Congress, which met m 
Rome at the beginning of October under the auspices 
of the Italian Royal Academy for the discussion of 
questions relating to Afhea, was attended by dele- 
gates from fourteen European oountnee, including 
representatives of Great Britam and Germany The 
delegatee appear from the reports of the proceedings 
to have appreciated to the full both the jomt re- 
sponsibility of the nations of Europe for the future 


development of Africa, which was stressed by Prof 
Orestano m his address at the opening of the Con 
gresB, and the desirability of mtemational co opera 
tion on a broad basis m the study of conditions 
which is a necessary prelimmary m the approach to 
the problems, upon the solution of which advance 
raent of Africa and her peoples must depend Among 
the topics discussed on these Imes were such matters 
as tropical diseases, native education, European 
settlement, anthropological studies, oommunications, 
and the like In view of the attitude of the delegatee 
on these matters, it is not surpnsing that m the 
final session strong expression was given to the 
opinion that some permanent organization should be 
formed for the promotion of mtemational co opera 
tion in further mquiry , while it was also urged that 
nations other than those at preeont mterested 
directly m Africa, should be invit^ to participate m 
the interests of oivihzation at large While any 
proposal IB welcome which aims at promoting study 
of the problems of Africa as a whole, and seeks to 
attract ooUaboiation from as wide a field as possible, 
it may not be out of place to recall that there are 
already m existence mtemational organizations, 
which m oertam fields are doing excellent work, 
and are capable of ready extension, were funds avail 
able It would, however, be premature to offer 
comment before the present proposal takes more 
definite shape 

Boundanes for University Teachers 
Any action which affects the positions of members 
of soientiflo staffs of umversitios or similar institutions 
concerned with the promotion of natural knowledge, 
or restricts fields of researoh, or la m conflict with the 
^int of mtemationalism m eoionoe, commands the 
attention of scientific workers everywhere It is on 
this account, and as an indication of the restrictions 
imposed upon the movements of university teaohers 
by State autbonty, that we pnnt the following 
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translation of a decree issued for information and 
action in August last in Vienna by the Ministry for 
International and Cultural Affairs 
Invitations to positions in foreiffn countries issued to 
Austrian university teachers who art non Aryan 
married to a non Aryan or politically unreliable 

To the Rectors of the Austrian universities and to 
the Doan of the Theological 1< acuity in Salrbuig also 
to the Academies of Fine Arts and to the Rector of 
the World Trade ( ollogi 

At the instance of tho Minister of Education the 
attention of the Rectors and Dean is drawn to the 
fact that tho do 
cree of April 23rd 
1938 Z1 12822 
forbidding all uni 
V ersity teat hers to 
negotiate about a 
call to a university 
outside the Oor 
man Empire witli 
out previously 
obtaining the 
consent of the 
Ministry of h duca 
lion applies also 
to university 
teachers who have 
retired and to 
others who for 
other reasonshave 
ceased to occupy 
their positions 

Should the Rec 
tors or Dean learn 
of an Austrian 
universityteachcr, 
retired or dis 
missed whoisnon 
Aryan, married 
to a non Aryan (jRolooical 
or politically unreliable who is tiying to obtam a 
call to a foreign university or already preparuig to 
occupy such a position, they must report the case 
here at onto — The State Commissai Plattner 


relief is exaggerated twenty times The geological 
colouring has been carried out in the Museum bj 
Mr C Keefe under the direction of Mr A T Butler 
Iho colour scheme is designed to demonstrate tin 
broad outlines of the geological structure of the 
continents m a fashion sufficiently simple to appeal 
to the non geological visitor and at the same timi 
to reveal on closer inspection sufficient detail to 
render the globe of special use to teachers and 
students of goolog> and geography Six distinct 
colours are useil to indicate tho sedunentary deposits 
of the geological eras and the systems formed during 
lach ora are distiiiguishcd by graduated shades of 
tho appropriati 
colour the light 
st shade repre 
sents the newest 
system the dark 
( St rojiresents the 
old st A system 
of st pplcs IS used 
to show tho age 
limits of rock 
groups which can 
not bo divided 
into systems 
Igneous rocks ap 
pear m scarlet and 
orange and ice 
caps rivers and 
lakes arc also 
inarke 1 Provi 
Sion IS made for 
corrections and 
additions as new 
information 
omes to light 
The geological 
globe bears no 
lettermg or sym 
bole Two small 

Okolooical Musbum South Kunsinoton physical globes 
which are mounted near it act as geographical mdexes, 
and a sphere some 19 inches in diameter and 60 yards 
away demonstrates the relative size and distance of 
the moon 



A Geological Globe 

A TBBjassTBiAi, globe, believed to be the largest 
yet prepared to show both orographieal detail and 
the distribution of the mam geological formations 
was formally installed m the Geological Museum at 
South Kmsington on October 10 by Sir Frank Smith 
secretary of the Department of Scientific and 
Industrial Research The globe was modelled by 
C d 0 Pilkmgton Jackson, of Edmburgh, from 
data compiled by Mr D L Lvton It consists of 
a Sphere of fibrous plaster, 6ft 11 m m diameter, 
^lengthened internally by steel stays eurranged 
around a steel tube which forms an axis from pole 
to pole and u tilted at 23J” from tho vertical The 
globe is supported by a steel spmdle which is electric 
ally rotated at a rate of one revolution m 2^ minutes 
The Imear scale u approximately 1 7,000,000, and 


Decibels and Phons 

W* owe It largely to the public interest in the 
abatement of noise that two hitherto unfamiliar, but 
now mtemational, units — the decibel and the phon — 
have come into common use The decibel, which 
arrived from America via tho telephone engineer 
represents approximately a 6/4 goometneal mcrease 
m acoustical energy or mtensity This forms tho 
basis of a loganthmio scale of energy levels which 
advance by mcrements of one decibel, startuig from 
a zero which is arbitrarily fixed near the threshold 
of hearing The phon which was imported from 
Germany, is the unit of loudness or, more precisely, 
of equivalent loudness It is denved through t^ 
medium of a pure tone of 1000 cycles per second 
which is set up os a standard of r^erence Where 
the reference tone is stimulated by an energy level 
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equal to n decibels obove the zero its loudness level 
IS declared to be n phons If further the reference 
tone has been regulated so that as hoard by an 
average ear under specified conditions its loudness 
18 assessed as equalling that of some other sound or 
noise then the equivalent loudness of thi latter is 
also declared to be » | hons 

In this way we overcome the difficulty that enorg> 
anil loudness do not necessarily keep m step when 
the frequency is cliangod and so through the 
intermediary of a device akin to the standard candle 
of the photometr oian wo can link the phon level 
With the decibel level which latter is inosisurablo by 
physical instruments called noise meters Mr LI S 
Lloyd feeling that all this is too difficult for a 
music on to comprehend lias based a simple explana 
tion of it on the parallelism of the decibel to the 
musical interval of a major third (6/4) and has 
pubhshed it m an attractively written pamphlet 
( Decibels and Phons A Musical Analogy London 
Oxford University Press Is M net) The major 
third can naturally servo as an increment to build 
up a scale of pitch wh ch is of course no loss a 
logarithmic scale than any other musical scale such 
as that of the more familiar octave To mterjiret 
pitch as intensity apparently comes naturally to a 
race of selectively gift^ monsters whom the author 
amusingly creates for his purpose Even those to 
whom the analogy may seem somewhat circu tous 
will find the treatment pleasant readmg while there 
will no doubt bo others besides monsters and 
musicians to whom Mr Lloyd s method of approach 
will commend itself 

Saence and the Welfare of Animals 
A SciENTiwo Investigations Committee has been 
formed by ULAWS (University of London Animal 
Welfare Society) which is m the course of lieing 
mcorporatod mto the newly formed Universities 
Federation for An mal Welfare The committee will 
concern itself with the acquisition of knowledge 
calculated to benefit animals in their own mterosts as 
distinct from the interests of the human species Its 
functions will be to define prol lems for mquiry to 
advise as to the allocation of funds for the purpose 
and to collect and oominunirate any new knowledge 
which may be of value for mcreasing the well bemg 
or diminishmg the sufferings of animals A small 
grant has been made m aid of cm ecological invest i 
gation relevant to the control of wild populations 
which IB frequently carried out by methods con 
sidered by many to be inhumane Among the other 
topics m which the committee is mterested are the 
widespread failure to utilize existmg knowledge o 
dietetic principles the problem of bait poisons 
the destruction of sea birds by oil waste and 
the use of an electric goad as a substitute for the 
stick m droving cattle The members of the com 
mittee arc Capt C W Hume (obairmon) Dr S 
Qraham Brade Birks (hon secretary) Dr Paul Haas 
Mr H K Hewer and Dr W B Wooldridge Men 
of science who are m sympathy with the objects of 
the oonmuttee are mvited to oonununioate with Dr 


S Qraham Brade Birks bouth Lastem Agricultural 
follege Wye Kent 

London Scientific Film Soaety 
The proposed formation of a scientific film society 
which would give shows of scientiflo documentary 
films to its momlM>r8 and their guests was announced 
in Nature of Tune 4 Such a society has now been 
formed under the name of the London Scientific 
Film Society and its inaugural meeting was held on 
October 14 at the Conway Hall At the meeting 
Mr L V Chilton expla ned how the formation of 
the Society was a diroft result of the work of the 
Association of Scient fic Workers on scientific 

films One of the f motions of the Association 

IS the promotion of a proper understan i ng of 
science by the gen ral publi and of what 

science tan do for society the Association is 

therefore interested in the teaching of science and m 
the proper treatment of science on the screen Mi 
Arthur Lit >n rofetretl to the I on Ion b ilm Soc ety 
which was fonned elovon years ago and has had a 
broadening infiuenco on the sestl etio him He said 
that if the I ondon Scientiho Film Soc tty s to be 
successful it must reveal to tht public both the 
achiovomonts of science and the potentialities of the 
scientific documentary film Such a soc oty can d 
much to ra se the standard of scientific accuracy of 
the films shown n public c neinas and also to 
mcroaso the number of scientific films sh iwn I lie 
first show of the Society will be held at 2 SO pm 
on Sunday November 13 at the Academy Cm tna 
Particulars of the Society and forms of application 
for membership can be obtaint I from the Secretary 
at 28 Hogarth Hoad S W 6 

Fuths and World Fellowship 

The World Congress of I aiths was founded soveral 
years ago by Sir Francis Younghusband to promote 
a spirit of fellowship among mankind through 
religion The object of the orguniration is to awaken 
and develop a world loyalty while allowmg full play 
for the diversity of men nations and faiths There 
have boon three congresses in I ondon Oxford and 
Cambridge respectively m 1936 1937 and 1938 amd 
the proceedmgs have been published m volumes 
obtainable from the Secretary World Congress of 
Faiths 36 Viotona Street I ondon S W 1 Owing 
to the tension m the mtemational situation the com 
mittoe of the Congress has decided to postpone the 
holding of the next congress at the American Uni 
vorsity BeuTit and arrangements ore being made 
for the 1939 Congress to be held m Pans A meetmg 
will be held m the Kensington Town Hall ac 8 30 p m 
on October 31, at which I<ord Qorell will take the 
chair and Hmdu Jewish Muslim and Christian 
Bpeedeers will deliver addresses on The Crisis 
through Faiths to Fellowship 

Air-Raid Precautions 

Two publioationa recently issued by the British 
Steelwork Assooiation, Steel House, TothiU Street 
London, SWl, are of permanent value, although 
happily the mtemational cnsis is over The first of 
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theee, entitled "Steel for ARP Buggests way* m 
which standardized steel products can be used for 
air raid protection One of these standard products 
18 corrugated steel sheets and it can be used for 
overiiead cover Similarly the steel arches used to 
support the roadways of collieries are applicable to 
construct shelters m basements, railway embank 
ments and cuttings The booklet dwells on the 
advantages of steel frame construction from the 
point of view of its ability to resist explosive shook 
1 hese frames withstand stresses m any direction A 
frame is not dependent for its strength upon the 
walls, and it can easily be repaired Various typos 
of wall and floor construction are described and so 
also are the customary brick panels 1 ho latter are 
( onsidered to be able to deal with blast and splinters 
when well tied up to the supporting structure The 
use of pressed steel window sub frames can incrtaso 
(heir strength In existing buildmgs the most 
appropriate site for a shelter is the basement, anil 
some useful hints are given of the best way of using 
existing steel products to strengthen it The second 
book deals with the Everyman trench shelter, and 
will be of mterest to many It describes with the 
help of drawmgs how a householder can build a 
shelter capable of holding four persons and sufficient 
to afford protection against blast and splinters For 
the roof curved shoots five feet long are used and 
standard flat corrugated iron sheets six feet long for 
lining the Walls A bill of the quantities required is 
given It has boon suggested that now that time is 
not important, there will be many who will consider 
it worth while to build such a shelter in their leisure 
hours As the roof will be covered with the excavated 
soil. It might bo sown or planted m such a way that 
the amenities of the garden would not greatly 
suffer 

Protecting Airships Against Fire 
SoMH of the problems that ha\o to be solved when 
protecting airships against fue, due to electric sparks 
in the neighbourhood of free hydrogen, aro discussed 
in an article in The Titnea of Ottober 18 The latest 
(ierman airship, the LZ 130, which inherits the name 
of Graf Zeppelin, is denied the use of helium, and so 
uses hydrogen gas Dr Hugo Kckener and his col 
leagues are engaged in expenments during flight to 
test a project for making the potential of the static 
ilcctncity within the airship frame equal to that of 
the eloctnoal field outside The expenments are 
based on the use of a new instrument which records 
the nature and intensity of the static charge m the air 
ship and of the electrical conditions in the atmosphere 
surrounding the hull Its fimction appears to be 
that of warning the captain of conditions in which 
It Would be dangerous to ‘valve gas or to have an 
appreciable leak of gas There is' little danger oven 
when the aircraft passes through a field of opposite 
cliaige, unless there is a gap in the bonded structure 
across which a spark may jump If the new instru- 
ment worics satisfactorily, it would give a warning 
when the conditions were dangerous Mid special 
precautions could be taken It would enable the 
captain to see whether or not it was desuiable to 


earth a positive charge when in the neighbourhood 
of a negatively chargi^ cloud Such stations have 
been made in miniature and experunents on a small 
scale have been carried out Experiments will 
shortly be made in full scale imdor natural 
conditions 

Excavation of a Neolithic Barrow in Kent 
bm EmuuffD Davis s excavation of Tiilaber s 
(.rave, ( hilham Hill Kent, imder the direction of 
Mr R F Josup, m continuation of the investigations 
of 1937, after a brief intomiption during the recent 
crisis, owing to the abseneo of the director, has been 
biought to a close, after being earned to a point at 
which It was proved conclusively that the barrow is 
of neolithic age Reports of the result of the excava 
tion {The Times, October 1 and 12), state that a 
polished flint axe about six mchos long, with flattened 
sides, cuivid edge and made of creamy white flint, 
was foimd in a layer at a depth of four feet six inches, 
in which were also rough shenls, a human tooth, 
pointing to tt burial, and a number of flint flakes, 
such as are found only in the area of the mound in 
the adjeuient cultivated soil Traces of charcoal in 
the core of the mound, particularly in the neolithic 
turf layer, support the theory that the area was 
ileared by burning The polished flint axi which 
substantiates the neolithic dating of the mound, is 
of Scandinavian tyjie, and, it is suggisrted, allies the 
mound with the megalith builders of the Baltic, 
rather than with the long barrow peoples of Dorset 
and Wiltshire It is certainly significant that, as the 
report |x>int8 out, Julabers Oravo in relation to the 
other long barniws of Britain, stands in a position 
of isolation Further mvestigation of the Roman 
burial containing the skeletal remauis of throe indi 
viduals which was found in 1037, has rovoalod a 
remarkable, and at first sight puzzling, construction 
of flint at the southom end of tho grave This has 
proved to cover the burial of a man and a horse 
The h<a<l of the horse, however, is missing, and the 
usual platter anil bowl are in fragments Ajijiarently 
tho burial had been disturbed , while the flint 
structure had been placed there to prevent the 
remains, buried in the side of the mound, from 
slijiping into the ditch 

Reduction of Maternal Mortality 

Thb Minister of Health has oommunioated with 
local supervising authorities on methods that may 
be adopted m order to securo that the best obstetric 
aid IS available to oxjxiotant mothers on occasions 
when midwives have to call in a doctor (Mmistry of 
Health Circular 1705 HM Stationery Office Id 
net) The recommendations are that a panel of 
doctors who will bo available for this service should 
bo drawn up for the area of each authority, and that 
a small advisory committee should be set up to 
advise the authority in regard to the operation of the 
arrangements and on any alteration that may be 
deemed necessary m order to secure and mamtam a 
high standard of obstetric practice It is hoped that 
the adoption of arrangements on those lines will help 
in reduomg the presmt maternal mortality rate 
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Conference of the Nauonal Union of Teachers 
A BOOICLET has been issued containing eight of the 
addressee delivered at sectional meetings of the 
Annual Conference of the National Union of Teachers 
held m Margate m June lost (London National 
Union of Teachers, 6d net) Exemptions and 
Beneficial Employment , m connexion with the 
Factory Act, 1937, ■which has just come into operation 
was the subject of addresses by Major Evan Davies 
Mrs Alderman Wamwnght and Mr F A Rmg, who 
all foresee considerable difficulties for the authorities 
and admmistrators who have been given the task of 
working the Act The subject of handicraft in schools 
was dealt with by Mr J Potter, who considers 
that the prestige of handicrafts and of handicraft 
teachers never stood higher and continues to increase 
He expressed the hope that, in the future, room would 
be found for promotion to headships m the newer 
senior schools of the really educated and skilled 
craftsman 

London Lectures for Teachers 
Ihb loo Heuidbook for 1938 39 of lectures 
and classes for teachers gives particulars of 114 
courses distributed o\ ( r a -wide field Nearly half (62) 
relate to art and crafts music and physical education, 
19 are listed under pedagogy and 7 under science 
Among what may be call^ the star turns are 
lectures on food production by Sir John Russoll 
on recent advances in physics by Prof J D Cock 
roft and Prof F K Rideal on vitamins, hormones 
and stunulatmg substances by Dr J Needham and 
on astronomy by Sir Arthur Eddington There are 
three courses which should prove useful on how to 
make use of museums (British, Victoria and Albert 
and London) Four deal with the important, but 
too often neglected, subjects of speech training, 
speech therapy and backwardness m readmg Another 
often neglected subject will be dealt with under the 
title Ihinkmg and Wntuig by Mr R W Jepson 
at Mercers School on lines designed ■to help in the 
training of children of 11-14 years of age to use 
language as a medium for clear and exact thought 
and expression — to understand its structure and 
working and the meanmgs it conveys, to realize its 
piotentialities for enlightenment and confusion, and 
to apply the knowledge thus gamed to their own 
wntmg The equally neglected science and art of 
cookery find no place m the programme except by 
implication m the syllabus of a course on domestic 
subjects 

Australian Journal cf Science 
Thk first number of the Aiutraltan Journal of 
Setenoe has recently been issued This journal is 
published by the Australian National Research 
Council under the auspices of the Australian and 
New Zealand Association for the Advancement of 
Science, and six numbers will appear each year 
Scientific work m Australia has developed greatly 
m recent years, and the need for a mectns of publishing 
short advance summaries of research has become 
more and more apparent The new journal is designed 
to satisfy this need and also, m line with other well 


known scientific journals, to publish reviews, news 
and views, reports of proceedings of various scientific 
institutes and correspondence The first number now 
to hand augurs well for the success of the project 
The substanoe of the maugrural lecture by Prof Eric 
Ashby, newly appomted professor of botany m 
the University of Sydney, on “The Place of 
Biology in Australian Education” is purposely 
provocative and should be read with mterest and 
profit by all biologists, but especially by those 
responsible m some way or another for the teaching 
of biology m Australia Sir Douglas Mawson has an 
mtoreeting short article on research m the antarctic 
Aiutraltan Sotenee Abstracts are m future to be moor 
porated m the Australian Journal oj Science as a 
supplement Subscription for the Journal is 12s for 
one year Further information can be obtamed from 
the Australian National Research Council, Soieme 
House, 157-161 Gloucester Street, Sydney NSW 

Insutution of Civil Engineen Awards 
The followmg awards of the Institution of Civil 
Engmeers have been made for session 1937-38 
Telford Premiums to Sir Gleorge Loo, M 0 J 
MoHaffie, jointly to W C Parker and Hubert Clarke 
jomtly to William Hudson and J K Hunter, George 
Ellson, jomtly to h J Buckton and H J Fereday 
R W MounUm W A Tookey, F C Yokes, Prof 
A H Gibson, J h Hay, hrank Fanoutt, T H 
Seaton , Coopers HiU War Memorial Pme to William 
Hawthorne and h H Williams (jointly) , Trevithick 
Premium to R G Knight , Manby Premium to 
Dr H J Gough and W A Wood (jomtly) , Indian 
Premium to M R Atkins and D H Remfry (jomtly) 
For papers published m the Journal without oral 
discussion Telford Premiums to Prof I C Lea and 
J G Whitman (jomtly) , Dr C F Colehrook and 
Prof C M White (jomtly), Herbert Addison, Thomas 
Donkm , Trevithick Premium to O C Blofield 
Crompton Prizes to J R Daymond, Serge Leliavsky 
For students papers read m London or at meetings 
of local associations James Forrest Medal and 
a MUler Pme to John Hayes , Miller Prizes to 
I 8 Chisholm, A R Collins, A L Arnold, F F 
Humphries, Jack Mercer, J M P Hooley 

Australian and New Zealand Association 
The twenty-fourth meeting of the Australian and 
New Zealand Association for the Advancement of 
Science is to be held at Canberra on January 11-18, 
1989, under the presidency of Prof Ernest Scott, 
emeritus professor of history m the University of 
Melbourne This meeting is regarded as the jubilee 
meetuig of the Association, the first meeting having 
been held in Sydney m August 1888 under the 
presidency of the late Mr H C Russell Six men of 
science from Great Bntam have aooepted mvitations 
to attend this meeting they are Prof F T Brooks 
Sir John Flett, Dr Julian Huxley, Sir John Russell, 
Dr N V Sidgwiok and Mr H O Wells It is hoped 
that the practice thus mtroduoed of welcoming a 
group of scientific workers from overseas will be 
oontmued at all fiiture biennial meetings The presi 
dents of the sections are as follows Section A 
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(Astronomy, Mathematics and Physios), Prof 1 
Parnell , Section B (Chemistry) W Russell Grim 
wade, Section C (Geology) Prof B Speight Section D 
(Zoology), E J Goddard, Section E (History) Prof 
S H Roberts , Section F (Anthropologj ) F F 
Williams , Section O (Economics Statistics and 
Social Science) L G Melville Section H (Engmeer 
ing and Architecture) Sir Henry Barraolough 
S^ion I (Medical Science and National Health) Dr 
E Sydney Morris , Section J (Education, Psychology 
and Philosophy) T R Darling Section K (Agri 
culture and Forestry) Dr W I Waterhouse 
Section L (Veterinary Science) Dr L B Bull 
Section M (Botany) Prof J O Wood Section N 
(Physiology) Prof W J Young Section O 
(Pharmaceutical Science) Dr E M Watson Section 
P (Geography and Oceanography) G A V 
Stanley 

Announcements 

Thb Duke of Kent will preside at a meetmg 
called by the Duke of Devonshire (chairman of the 
Society for Extending the Rothamsted Experiments) 
and the Earl of Radnor (chairman of the managing 
committee of the Station) to consider arrangementn 
for celebrating the approach mg centenary of th< 
Rothamsted Fxperunontal Station at Harpenden 
The meeting will be hold m the rooms of the K lyal 
Society on November 1 at 3 p m 

Db Robekt CotiBBiEB piofessor of medicine 
at the Algiers i acuity of M^icme, has been made 
professor of experimental morphology and ondocrin 
ology at the College de France 

The Iwelfth Annual Radiological Congress and 
Exhibition will be held on December 7 9 at the 
Central Hall Westminster London 8 W 1 1 he 

nineteenth Mackenzie Davidson Memorial Lecture 
will be given by Dr Q Shearer and the twenty first 
Silvonus Thompson Memorial Letture by 1 r R 
Ledoux Lebard 

A OOUBSE of ten lectures and demonstrations on 
tropical hygiene for men and women outside the 
medical profession proceeding to tho tropics, will be 
given by Mr H H Clay Prof R T Leiper and Sir 
Malcolm Watson on November 28 December 9 at 
the London School of Hygiene and Tropical Medicme 
Further information can be obtamed from the 
Secretory, Loqidon School of Hygiene and Tropiuil 
Medicine, K^ipel Street Goa er Street W C 1 

Thbeb meetmga of the Association of Soientiflc 
Workers open to the public have recently been 
announced On October 25 ?fof A Ferguson, Prof 
H I-ievy and others will sp^ on ‘ Scientists and 
War , on November 3, Prof J D Bernal will 
qieak cm The Finance of Soientifio Research ’ , and 
on November 23, Prof Wmifred Cullis will discuss 
“The Film in Education Further information can 
be obtained from the Secretary at Kelvm House, 28 
Hogarth Road, South Kensington, S W 5 


A CONFBRFNCB on Child Guidance will be hold at 
the Royal Sanitary Institute on November 17 at 
2 30 pm undtr the chairmanship of Sir Henry 
Brackonbury The discussion on What can local 
authorities do for tho maladjusted child 7 will bo 
ojKnedbyDr tit Bums Sp< rial School medual 
officer and diiector of child guidance Birmmgham 
h urtlier informati in can bo obtained from tlie Sooro 
tarj Royal Sanitary InstituU 90 Buckingham 
Palace Rood S W 1 

The programme of tho Sox hilucation Society for 
1938-39 includes loctiin s on sox in prison, by Mr 
Wilfrod Macartney on masturbation, by Dr Wilhelm 
Stekel on female homosexuality, by Dr Adrian 
Stephens on sox and the ad ilesrent by Mr A S 
Neill and on prol h ms arming out of tho now divorce 
law by Mrs M L Seaton riedomann Purthir 
information may be had from tho Secretary 127 
Harl<\ Street W 1 

Thk sixty seventh aimual moc'ting of the American 
Public Health Association will be hold at Kansas 
( itv Mo on October 25 28 There will bo ten 
sections devoted respectively to health officers 
laboratories vital statistics public health engineering 
industrial hygiene food and nutrition child welfare 
education in public health public health nursing and 
epidemiology Further information can be obtained 
from tho American Public Health Assiciation 50 
West 50th St New York 

Small pox lias become an extinct disease ni 
Piland owing to tho strict onforoemoiit of tho law 
on tompulsorv vaccination and re vaci ination 

1 HF October issue of the BrUtsk Journal of Dertn 
otology and Syphdtt is a jubilee number (1888-1038) 
containing relros}M ctive articles bj Drs I M H 
Maclood James H Seciueua and Sir h ni< st Graham 
L ttlo with p irtraits of tho editors of tho journal 
and celebrated British dermatologists of tho past 
fifty years 

Ihe present ssiie of the Nederlandsch 2ydBchr%ft 
voor Oeneethumif tho organ of the Dutch Medical 
Association, is a Boerhaave number containing the 
addresses deliv ored at the Bo< rhaave celebrations at 
Leyden on September 23 (sec Naturf September 17) 
of which the following arc iii English Boerhaave s 
influt nee upon American medicme by Prof Henry E 
bigerist Boerhaave and the early medical school 
at Edinburgh by Dr J D Comrie the mfluenoe ol 
Boeihaavos Institutioncs medicao on modern 
physiology, by Prof J h Fulton , and Boerhaave as 
a botanist by Mr T A Sprague 

Wb regret to find that the name of S Abdul Aziz 
was inadvertently omitted from tho letter entitled 

Raman Spectra of Compounds with Three Benzene 
Rings published m Nature of September 10, p 477 
The letter was a jomt one from Prof S K Mukerji 
and S Abdul Aziz 
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Letters to the Editor 

The Editor does not hold hxmsdj responsMe for opvnwns expressol by his correspondents 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Natukf No notice is taken of anonymous communications 
Notes on points in some op this week’s letters appear on p 768 
Correspondents ark invited to attach simidab summaries to their communications 


Mechanism of Light Flicker Fusion during the 
Course of Dark and Light Adaptation 
It follows from the data of Schatemikoff. Fedorov 
and Fedorova*, K Lithgoe and K Tanaley*, and 
others, that during dark adaptation the ontieal 
flicker frocpioncy for pliotopic vision is decreased 
It has been shown by Alexaiuan and Livshir m 
Orboli 8 laboratory (Leningrad) that the same is the 
case m sootopic vision provided the effect produced 
by the change of threshold sensitivity during dark 
adaptation is elimmateil Critical frequency was 
therefore always dotormined for a light intensity 
which was a multiple of tho threshold at the given 
moment In tho course of light adaptation tho critical 
frequency is, on the contrary, mcreasmg (R Lithgoo 
and K Tanaley) The purpose of tho present study 
was to analyse tho causes underlying the above 
change of critical flicker frequency m the course of 
dark and light adaptation Both <lark and light 
adaptation were therefore studied by moans of a 
special optical device which affordod the possibility 
of watoliing in a homugnnoously illuminated hold 
(angular size about 10°) tho flickering of a central 
point visible within an angle of 1°, tho brightness of 
which was equal to that of tho background 

The critical frequeru y of fljckei was found to 
undergo a decrease during dark adaptation and a 
considerable increase during light adaptation, tho 
latter only up to a cortam limit, whereupon the 
critical frequency has somewhat decreoseil (Fig 1, 
Ime “o ’) With red and green stunuli light adapla 
tion proceeds similarly provided tho initial fliikor 
frequencies are similar (Fig 2) In the light of 
Adrian’s data on the action current of the isolate*! 
optic nerve of tlie eel mducetl by stimulation of tho 



Fig 1. 



Fig 2 


retina with flickering light. Piper s data on isolated 
eyes of a number of animals (dog, ape, etc ), Saclis s 
findings regarding tho action currents of tho human 
eye submitted to intermittent light, as well as the 
data of Uranit and Hartlme and Graham, who have 
etinlied the impulses m the isolated optio nerve flbree 
without synapsos in the retina of Limulus poltphemus 
(cf also Barcroft*), the conclusion will seem irrefutable 
that fusion of light flicker takes place in the synapses 
layer of the retma As to the mechanism of this 
fusion, it may bo suggested that it results from 
deformation (enlargement) of impulses set up by the 
action of light on the cones (and rods) of the retma 
during the passage of the impulses through these 
synapses, due to the resistance they offer to tho 
passage of tho impulses Light adaptation reduces 
the resistance of synapses, establishing stable con 
nexion between them, while dark adaptation pro 
duces an opposite effect It becomes thus oompre 
hensible why in the course of light adaptation 
intermittent light seems to become progressively 
more bright (the critical frequency is increased), 
while during dark adaptation an opposite impression 
18 produced (Ives’ concept* that dif^sion of impulses 
occurs in the optic nerve fibres themselves js opposed 
by the recent data, according to which impul^ are 
not deformed during their passage along the nerve 
fibres Nor can we agree with Houstoim* that light 
flicker fusion occurs “before the stimulation of the 
rods and cones” ) 

Our Buggeetion was oompletely oonfirmed by 
special experiments earned out m this laboratory on 
the effect of strychnine mjeotions (1 o o. of 0 1 per 
cent solution) and of illumination of the other eye 
upon the critical flicker ftequenoy. 
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Twenty -four hours after strychnine mjection. 
neither light nor darkness could influence the fusion 
of light flickers, which can be accounted for only from 
the point of view presented above (Fig. 1, curve 6) 
The mam effect of strychnine upon the visual 
apparatus consists, according to Oranit* and others*, 
m the establishment of stable connexions within the 
synapses, thus reducing their resistance in facilitating 
a neural mterconnexion between the ganglion cells 
of the retina This is also the reason why illummation 
of the other eye which induces centrifugal impulses 
in the optic nerve of the first eye is likewise Tn- 
offective Without strychnine, the curve a-b-o-d is 
obtamed ; and one day after the strychnine injection, 
the curve e-f~g-h (Fig 3) (Similar curves were 
obtained with a dark background ) 


Strontium in Sea Water and its Effect on Calcium 
Determinations 

Thk concentration of strontium in sea water from 
the English Channel has been estimated by Desgrez 
and Mourner^ as 13-5 mgm per litre, and this value 
has been confirmed by Thomas and Thompson*, who 
obtamed for water of 19 per mille chlormity from the 
Pacific coast of America a value of 13 ingm per litre, 
correspondmg to a Ca/8r ratio of 30 

In alt methods of estimating calcium in sea water, 
it 18 to bo expected that this strontium will be 
precipitated along with the calcium as oxalate, and 
will give rise to a positive error Spectrographs 
exammation of both hltrato and precipitate obtained 
by precipitating calcium os oxalate from seia water 
shows that this is m fact the case , no strontium 
can bo dotee'ted in the filtrate, 
and the Ca/Sr ratio m the pre- 
cipitate 18 indistinguishable from 
that in the original sea water 
The error thus introduceel into 
calcium determinations, which, 
though small, is much larger 
than the maximiun analytical 
error of the best modem methods 
carefully performotl, seems, how- 
ever, to have been ignored 
all authors, except for a state- 
ment by Thompson and Robin- 
son* that “the presence of 
strontium is indicatixl when 
careful attempts are made to 
compare gravimetric and volu- 
metric procedures for calcium 
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It should also be pointed out tliat caffoino, which 
renders the perception more acute (Krkpolin) and 
inoreasos the excitabihty of the nerve elements of the 
cortex (Lmdberg), while increasmg the final threshold 
sensitivity of the eye, did not exert, in our experi- 
ments, any noticeable influence upon the critu-al 
flicker frequency 

The complete analogy between the critical flicker 
frequency during the course of dark and light 
adaptation with the correspondmg curves for electric 
excitability of tho eye (phosphen phenomenon — 
A Bogoslovsky) renders it very probable that the 
eleotno excitability of the eye after stryolinmo 
injection will likewise not change either in light or 
in darkness 


N T, Fedorov 
Lucy Mkrticheva 
Laboratory of FhyBiologi(»l Optics, 

All-Union Institute of 
Experimental Medieine, 

Leningrad Chausse, 

Baltisky Posselok, 13 
Moscow, 98. 

*Aooordlng to Duke-RIder'i "Text book of OpIitluUmoIogy” sad 
otben (Loew«iuitAln Brill, Bchl*glntw(>lt) Btry<^nlae does not change 
the threehold stimulus, but the retotion time 

* Fedorov, N , and Fedorova, V , Z Phys , 67 , 866 (1626) 

* Uthgoe, a , »nd Tstuley, K , Med Kfei Council, Spec R< port 

Serle*. No. 187 (19S9) 

' BsTcroR, J , "Featurea In the Arohlterture of Physiologic*! Function’ 
(11)38) 

‘ Ivei, n.J Oft Soe Am»r , 17, 107 (1934) 

* Hourtonn, E. A , "Vision and Colour Vision” (London, 1932) 


Inv lew ol the very careful work 
that has Ishui done recently, at 
the University of Washington and elsewhere, to estab- 
lish authoritative ratios for tho jinncipal constituents 
of sea water, taking chlonnity as unity, it seems a pity 
that this error should go iincorrccted The difficulty is 
that th<’ final determination of the calcium, after it 
has been prwipitated os oxalate, ina> be performed in 
various ways , it may lie estimated volumetncally as 
oxalate or oxide, or it may be weighed as r>xalate, as 
carbonate, or as oxide, and tho magnitude of the 
strontium error varu>8 m accordance with the mothoit 
cmployiHl This may be seen from the table below. 



Since no method exists of separating quantitatively 
small amounts of strontium from relatively large 
amoimts of calcium, it is clearly impossible to obtain 
the true calcium ooptent directly by analysis. It 
IB desirable therefore that an arbitrary meaning 
should be given to the term “calcium oontent". 
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as has already been done for chlonnity, so that its 
value shall bear a oonstant and known relation to the 
true oaloium value, and shall at the same time be 
asoertainable by direct analysis Most determina 
tions m the past have been performed by weighing 
the calcium as oxide , but recently volumetno methods, 
clamung considerable accuracy have been published* *, 
and on the other hand it has boon shown that calcium 
may be weighed conveniently and very accurately 
as carbonate* 

On the whole, it seems best that a convention 
should bo adopt^ m conformity with that already 
established for the halides, and it is hereby proposed 
therefore that, in speaking of the calcium content 
or ealoium/ohlonde ratio of sea water, ‘calcium’ 
shall bo taken to mean ‘calcium after the strontium 
and banum have been replaced by oaloium (The 
banura concentration is probably small enough to 
be completely negligible ) This value will be given 
directly by volumetric methods , to methods mvolv 
ing weighing as oxide or carbonate, corrections of 
— 1 3 per cent and — 0 7 per cent respectively 
would have to be applied If this convention be 
adopted, the value of 0 02150 established by 
Ihompson and Wnght’ for the Ca/Cl ratio becomes 
0 02122 

The decision must, of course, be left to those 
competent to speak with authority on the subject 
of chemical oceanography 

Further discussion of certain analytical aspects of 
calcium detormmation m sea water and biological 
fluids of similar composition wiU appear shortly m 
a paper written m collaboration with Dr J D 
Robertson 

D A IV EBB 

Department of Zoology 
Uni\ ersity of Cambridge 
Aug 19 

‘ Uiwgrex uid Heuiili r C R Acad S i 18t «89 (1928) « 

' ThoiDM sad Thonipsoa cited In Bull Rat Rettarch Council No 
H6 174 (1932) 

■ 1 liompiina snd Roblnn n Bull Rat Bcotareh Council h 85 118 
(1932) 

‘ Kirk snd Holxrg Ind and Bnt Chom (AnsI Ed ) 9 198 (1933) 
Orlpenberg J du Constil U 284 (1937) 

• WlUsrdsnd BoMyreS J Atncr Ckem Soe U 1888(1980) 

Tliompsoa sod Wright J Kmrr Chtm Soc 8> 915 (1980) 


Effects of Tnmethylamine m Plants and Animals 
suggestive of Hormonal Influence 

Tbimbthylaminb 18 known to accumulate in the 
sexual organs of many plants and anunais' Its 
action as on aphrodisiac has also been observed 
Some connexion of tnmethylamme with sex hormones 
appeared therefore possible On the other hand, the 
eneots of animal sex hormones on flowering* and on 
the development of ‘phytocaramomata’* having been 
demonstrated, a ftirther association of ideas con 
ceming the possjbihty of similar parallelisms of 
action of trun^hylamine did not seem to be too far 
fetched 

I have aooordmgly tested the influence of In 
tnethyiamine on plants and euumals by the following 
methods ■ 

(1) Tnmethylamme in a 1 60,000 aqueous solu 
tion was mtroduoed through a out m the stem of 
young tomato plants by a method prevtously de 
sonb^* On the average, 17 c o of the substance 
was absorbed by each plant during the period 
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May 12-July 18, 1936 The effect of this treatment 
was an morease of about 22 per cent m the number 
of flowers produced, as compared with the oontrols 
to whioh water was admmistered by the same method 

(2) Another group of tomato plants was inoculated 
with a virulent stram of B tumefanena, five mooula 
tions being made on the mam stem of each plant 
A 1 60,000 solution of tnmethylamme was after 
wards admmistered, using the above mentioned 
technique The control plants similarly inooulated 
were treated with Water by the same method Ah 
aTesult of the treatment with tnmethylamme, the 
total average weight of the tumours was about 17 pei 
cent higher than that of the controls 

(3) Rhodens amanis males produce in the breodmg 

season a oharaotonstio colour change (Hochtsttsklsid) 
and the females a marked elongation of the ovipositor 
Those effects can also bo obtamed by the admimstra 
tion of sexual hormones' When Rhodeus amarua 
males were placed three to four months after thi 
normal broedmg season (July 1935 and August 1937) 
in an aquanum oontaimng a 1 10,000 solution ot 

tnmethylamme, the brilliant carmine ‘nuptial colour 
was obtomed Withm 60-90* minutes No appreoiabU 
effect was observed on the females In the oonoentra 
tion used, the substance proved to be toxic to the 
animals 

(4) In July 1935 (about throe months after the 
matmg season m Hungary), Rana esculenta males and 
females were placed m 1 26,000 to 1 6,126 solutions 
of tnmethylunme In less than 24 hours, moulting 
was observed, and m another 24 hours the normallj 
famt designs of the epidermis became as vigorou8l> 
outimed as m the mating season From the third 
day on, the behaviour of the males showed an 
awakening of tho sexual mstinot, although no copula 
tion was observed On the fourth day, the colour 
change attamed its maximum and lasted until the 
seventh day, when owing to the toxicity of the sub 
stance the experiment was discontmued 

(5) Triton mstatiu males and females were placed 
about three months after the matmg season m a 
1 1,000,000 solution of trimethylamme The 
8 iccessive phases of colour change similar to those 
observed in the breeding season had begun about 
two hours after the beginning of the treatment, uid 
Were fully displayed m five hours They felled agam 
at tho end of 13 hours The effects of a second treat 
ment lasted 24 hours, however, and those of a third 
treatment imtil the end of the experiment, namely, 
23 days Signs of awakening of the sexual instmot 
were shown by the males from the sixth to the 
twentieth day of the experiment , but neither did 
their crests appreciably develop nor did copulation 
take place No additional effe^ were obtamed bj 
increasing the concentration of the solution to 
1 25,000 

The histological exammation of some organs of the 
treated newts, kindly undertaken by Dr A Wolszky 
(Hungarian Biological Research I^itute, Tihany), 
has shown the following results the histological 
structure of the skm is normal, but the amount of 
pigment normally diffused m it is greatly reduced 
The bulk of the pigment is oondens^ m big blocks 
of 120-160(4 diameter m the oonum, thus differing 
markedly from the normal oonsistenoy and distnbu 
tion In the ovary the number of nponmg eggs (filled 
with eosinophile yolk granules) appears to be m 
creased Tfaeir diameter reaeliM 1 2 mm In the 
oviduct no histological ohwiges were observed 
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Although some of the above prelimmary findings 
are Buggeetive of hormonal effects, further experi- 
ments are m hand to establish how far this claim is 
justified. 

LA8zl6 Havas 

Institute of Pathological Anatomy, 

University, Brussels 
Sept 10 

‘Ciapek, Tr , "Blochomlc dC8 Pllauitn" (Ktiicliir, 3nt pd , 10.ii) 

• Soboeller, Q , and Ooebol, B , Bioehm Z , Sm, 208 (10*15) 
•Havu, L, Nathbk, lU, 516 (1035) 

• Havai, L , Bull du Canetr, M, No 6 (Doo 1037) 

• Dcaone, A , Bull Bei pharmacol , tt, 103 (1035) 


Colchicine and Acenaphthene as Polyploidizing Agents 

FaoM the oommunioation by B B. Nebol' in 
Natube of August 6 reporting that ooenaphthone 
solution does not mduoe ohromosome doubling in 
TradeacarUta, I believe that ho is not well acquainted 
with the method by which I worked. In my first 
paper’ I described the method as follows “Soaking 
seeds from Trittcum vulgare, Tr. numococcum, and 
SeccUe cereale in saturated aqueous solution of eice- 
naphthene, with exoess of crystals (sublimated 
particles), during two days and then putting them 
into Petri dishes, watered with tho same solution, 
we found that the seedlings react morphologically 
m the same way as they react to colchicine solution" 
(p. 198) In the treat«l material polyploid cells and 
soctors wore found Excess of crystals was necessary 
(which act in tho form of sublimated particles), smoe 
saturated solution alone was not sufficient to induce 
chromosome doubimg (I shall not quote hero the 
further elaborations of tho method’ described m my 
paper quoted by Nebel, since it was published m 
Natwbe.) 

We know now quite well that the active pnn- 
ciplos’-’’ are the sublimated particles, since dry 
acenaphthene crystals act effectively from a distance 
in mducmg chromosome doubimg j therefore I am 
applying it now by covering the plants or tho shoots 
with reagent tubes (glasses) or cylinders the walls of 
which are covered with acenaphthene crystals from 
inside. For some experiments we dissolved the 
crystals m ether, shook up the solution m the reagent 
tubes and cylinders, the other evaporated rapidly 
and the walls of the tubes and cylinders wore left 
covered with crystals. 

Treatmg branches of Ntcottana long\flora with 
acenaphthene sublimatmg particles, I produced tetra- 
ploid and octaploid shoots from which seeds were 
produced and further polyploid plants were raised 

Applying colchicine solution I obtained tetra- 
ploid plants from Nicotiana rustica, N tabaoum, N. 
glatica, N. auaveolens, N. megalosiphon, N. Velutwa, 
N. alata-Sanderce, N. auaveolens-altUa, Petuma hybnda, 
P. parvijlora, etc , and octaploid in N alata-Sanderee 
Treatu^ Lactuca (salad) germmating seeds with 
colchicine solution, I obtamed only polyploid cells, 
but no polyploid shoots or plants. Tetraploid 
Laotuoa plants were obtamed, however, by treating 
germinating seeds with acenaphthene sublimated 
particles from crystals. 

In studying the procedure of the meiosis and mitosis 
m ^ants treat^ with acenaphthene and colchicine 
and inducing polyploid cells, sectors and whole shoots 
and plants ^ these two agents m many species and 
hybrids, 1 have collected (tota on the btwis of which 
I can affirm (contrary to Nebel) that acenaphthene 


interferes with tho mitotic and meiotic processes in 
a way similar to that of eolchiomo, oreatmg conditions 
for chromosome doubling Thus acenaphthene can 
be successfully applied for mducmg polyploidy, as 
hail already boon doiio in Nicoltana, Triiicum, 
Lactuca, etc 

It should bo inoiitioneil hi-ro that tbo offoi’t of the 
oconaphtheno la mcroasod with increase m tho amount 
of sublimating particles and in tho time of exposure 
The quantum of tho particles iiuToasss with increase 
of crystal surface and with incroaso of temperature 
(withm limits) Largo amounts of sublunated par- 
ticles, and also a long time of exposure without 
interruptions, may iiijuio and even kill jilant tissues 
DoNTcno KosTorF 

Iiistituto of Genets s, 

Aeailemy of Scieneos of U N S R , 

Moscow 

‘NelKl. Nauru, 142 . *367 (1938) 

•Ko«t<>ir, CB Arad Sit USSR, 19, 197 100 (IBtS) 

• Kmtoff, Natuhr. 141 , 1144-1145 (1038) 

• Kmtolf, Current 'ir.enee, 8, B40-')f,3 (103S) 

‘ KmUilI, Current Seience, lii tho Pn-w 

• Kottorr, Current Serenee, In tho I’l.iw 
’Ko»tolI, OR Acad Set USSR, In the I'ro*- 


Production of Growth-Substance by Clover Nodule 
Bacteria 

Thimank', using tho standard Avena toi'lmique, 
showed that a growth-substance is produced in 
considorablo amoimt m root nodules Ho further- 
more claimeil that the growth-substance produced is 
not derived from the menstomatio tip of the nodule, 
but comes directly from the bacterial tissue Ho found 
that the symptoms induced by 3-indole-ncetio acid 
upon roots closely resembled those produced, m 
Molliard's work, by the action of storile filtrate of 
nodule bacteria upon pea roots, and ho consequently 
believed that the bacteria cultivated m laboratory 
m(Mlia produce grnwth-substanco in considerable 
amount 

Using Went’s pea U^t technique*, I have con- 
firmed Thimann’s view that nodiuo bacteria do 
produce a good deal of growth-substance m a culture 
provKled with a small amoimt of tryptophane in the 
medium. TTie filtrates of four weeks old cultureH of 
strams of clover nodule bacteria grown in a yoast- 
wator medimn contaming 0 02 per cent tryptophane 
wore tested agamst pea shoots prepared according to 
Wont’s method. Tho results of a typical experiment 
are shown in the accompanying table 



It appears that strams that are effective m fixing 
nitrogen in the plant produce m this tryptophane 
medium very little if any more growth-substanoe 
than do the non-bonefioial strams that are flot 
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effective m fixing nitrogen Ihe old laboiatory strains 
which have lost their virulence, that is are unable 
to produce nodules when supplied to the plant, 
were found m most experiments to produce less 
growth substance, as dlustrated by the atram 202 
m the table 

H K Chfn 

Bacteriology Department 
Rothamstod Experimental Station 
Harpenden 
Sept 7 

llilmann K ^ Prop Sal Anut Sn 88 511 oU (IDJR) 

* Went F W and Imann K V Phytohormonra 64 65 (New 
\ork 1917) 

Cyclical Changes in the Adrenal Glands of Spayed 
Rats 

In an earlier note published m these columns’ it 
was repiorted that oyobcal variations occur m the 
responsiveness of the uterus of spayed inonkov® to 
constant oastiognnio stimulation In view of sovtral 
considerations, it was suggested in a later com 
mumcation’ that variations m the size and fimction 
of the adrenal cortex such as occur in normal lats 
in the OBStrous cycle’, may bo responsible for these 
cyclical variations m the utenno response Later 
work’ showed that cyolical uterine cliongos occur m 
spayed rats as well as m monkevs, and that the 
adrenal gland la probably concerned in their occur 
renco* 

We have now found tliat the adienal gland does 
m fact contmue to fiuotuate m sire in an appioxi 
mately five day rhythm in spayed rats (Glaxo strain) 
that are injoctod daily with the same threshold dose 
of cestrone Ihe gland is larger at cestnis than ui 
the dioestrous period the observations being made 
on the basis of the difference between the ratios of 
adrenal weight in grams to body weight in kilograms 
The difference between the two means in an equally 
divided experimental group oi 38 rats of similar 
ago and weight was significant P being less 
than 0 01 

S ZUCKERMAJf 

G Bocbne (Beit Memorial Fellow) 

D Lbwfs 

Department of Human Anatomy, 

Oxford Sept 27 
' /Iirkennsn 8 NzTms US 628 (1037) 

' Long 0 N B snd Zuokennsn 8 Natvrb US 1106 (1837) 
‘Andrnon D E snd Koniird)' B 8 ,/ PAgfto) 74 847(1038) 
‘/aokennan S J Phytiol 88 12 P (1038) 

’Zackennan S J PhyHot 88 13 P (1938) 


Toxicity of Mercury Vapour to Insects 
A BsariBENOP was made in a communication under 
this title by H C Gough m NATtran of May 21, 
p 922, to an old Indian custom of plcwjing a small 
quantity of mercury m a container amongst stored 
^ses It seems worth while to duwot attention to 
on analogous belief amongst the A^loms A notable 
feature of the Aliom reign m Assam was the eon 
struotion of large ‘tetnks’ or open reservoirs of water, 
of which the surroundmg embankment and the level 
of the water enclosed therein were considerably above 
the level of the surroundmg oountiynde Most of 
these tanks are m existence to day, one fine specimen 
near Sibsagar town having a perimeter of mote than 
two miles The tanks were dug on the site of a 
spring, the position of the spring within the tank 


being mdicated by a substantial post, and it is said 
to have been the oustom of the Ahoms to bury an 
earthenware vessel of merouiy at the foot of the 
post and on the site of the sprmg in the belief that 
the water would thereby be purified and the tank 
remain clean and free fnim undesirable vegetable 
growths 

We are not aware of any documental evidence for 
these statements, but they are so well foimded in the 
folk lore of the people that there seems little reason 
for doubting at least a substantial basis of truth 
W Wight 

Tocklai, P K Barba 

t innamara P O , 

Assam 


Ninhydnne Reaction m the Quantitative Determina 
tion of Different Ammo Acids 
In the so called nmhydrme reaction there is formwl 
in addition to carbon dioxide, an aldehyde correepond 
mg to the particular amino acid present When the 
loeujtion 18 carried out so that the formation of aide 
hyde is as quantitative as possible, the ammo acid 
can be determined by the aldehyde We have made 
this method quantitative for a alanme which gives 
acetaldehyde’ Ihe nmhydrme reaction can also be 
applied to the quantitative determination of certain 
other ammo acids Thus one of us (Lame) has 
developed the method for the dotermmation of 
leuome by means of sjovaleroldi hyde formed m the 
reaction* We are continuing our work for tho deter 
mmation of other ammo acids m the same manner 
The nmliydrme reaction for the determination of 
the total ammo nitrogen has also been improved by 
us The reaction must be accomplished at pH 2-2 2 
as tho ammonium sulphate employed as the con 
densmg substance forms colour with ninhydrmo 
already at pH 2 6 and above that 

ABTTtrBI I ViBTANBN 
T Lainb 

Biochemical Institute, 

Helsinki 
Sept 8 

' Siaitd Arcktv Phynol In the TrcM 
* ^vonten B In the Frefs 


Energy Levels of the ’*Mg Nucleus 
Using tho cloud chamber method, wo’ have 
mveetigated tho beta ray spectra of “Na The K U 
plot showed clearly the existence of two groups The 
energy difference between tho higher energy group 
and the lower one is about 1 Mv , their relative 
mtonsitiee being 2, 3 and 1 respectively The higher 
energy group lies on the first forbidden Sargent curve, 
for which At >=» 1, while the lower one is on the 
permitted Sargent curve, Ai = 0 

Kune and Biohardaon* and Richardson* have 
mveetigated the gamma-rays emitted by *‘Na, their 
results being as follows 

Bnenir (Mt > 1 01 8 04 8 00 ± 0 06 

Belstive Intensity 1 OS 0 86 0 66 ± 80 per cent 

We have tned to construct an energy level scheme 
of *‘Mg which aoeounts for all the above experimental 
facts r^ardmg the beta- and gamma rays For this 
purpose we m^e, besides the energy relations, some 
plausible assumptions as follows 

(1) In the first place, **Na is assumed to be m a 
smgle energy state because it has only one decay 
constant, and this nuoleus emits two beta ray groups 
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reaulting m Wo excited states of ‘‘Mg These go 
over either to t)ie groimd state or to lower excited 
states with the emission of gamma rays 

(2) The change m angular momentum duo to the 
beta ray emission is Af => 1 for the transition 
corresponding to the higher energy group, A» «= 0 
for the lower one and At ^ 3 for any other transi* 
tions 

(3) Moreover, the ground state of '*Mg has zero 
spm since the nucleus contains 4n particles 

Now, according to Bothe*, the probability of 
emission of multipole radiation of order At is given 
by the followmg formula 
1 1 

T “ 5 X 10 •* (At !)• (20/h6))!iiai n ‘ * 
where hoi is the energy of gamma rays m Mv and 
Ai IS the change m angular momentum during the 
process of emission 

Takmg the mtonsity ratio of the two beta rays 
groups into account, we can calculate the relative 
intensities of the gamma rays by means of this 
formula, and compare them with the observed values 
of Kune and Biohardson 

► Of the level sohemos which have been studied for 
the oases having two and throe excited states, only 
the one shown in the accompanying diagram satisfies 
the observed intensity relations of the gamma rays 
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The relative mtensities of the gamma-rays calculated 
for this level scheme are as follows 


These figures agree with Kune and Richardson’s 
values withm their limit of experimental error of 
20 per cent All the other level schemes give intensity 
ratios that deviate greatly from the obrarved values 
It IB probable that there exists some uncortamty 
in the determination of the mtensity ratio of the 
two beta ray groups, and the above value (2 3) 
may be under estimated This, however, does not 
matenally affect the above conclusion 
I Wish to express my gratitude to Dr Y Nishma 
for his kmd gmdanoe throughout the course of this 
work 


Nuclear Research loaborstory. 
Institute of Physical and 
Chemical Research, 
Tokyo. 

Aug 26 
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CN Bands m the Night Sky Spectrum 
In August 1933, at the Pic du Midi, we photo 
graphed the spectrum of the night sky simultaneously 
at the honron and at the zenith On each of the 
four spectrograms so obtained, wo noticed that the 
Vogard Kaplan bands of molecular nitrogen weaken 
at the zenith and that new nuliations can be distinctly 
soon in their place T’or example, the (3 -♦ 15) \ 4531 
Vegard Kaplan band, strong and broad at the 
horizon, disappiars almost complotoly at the zenith , 
while, at XX 4554 and 4576, we observed radiations 
the mtonsity of which remained constant So we 
wire led to draw up a list mcluding about thirty 
radiations the intensity of which does not vary 
obviously from the zenith to the horizon 

Tho probable presence of the CH bonds in the skv 
spectrum and tho analogy of the latter with cometarj 
spectra led us to search m tho pieoeilmg list for 
other band systems associated with carbon Let us 
examine tho CN ease Ihe 4564 and 4576 sky 
radiations can be identified with the R and P branches 
of the 1 -»■ 3 band m the CN violet spectrum But 
in order to justify tins idontihi ation we must find 
in tho list tho other ON bands Indeed we observe 
the bands of the same sequence R (5 ->■ 7) near 
X 4480, ^ and P (4 1. 6) near X 4499, R and P (3 -* 5) 
near X 4617 , we notice also tho N (3 -*• 4), P (2 -♦ 3) 
and P (3 -► 4). P and P ( 1 -►2), P and P (0 -► 1 ) bands 
In Older to go further, we must give np this list, 
obtamecl from only four siiecliograms and con 
sequontly a little brief, and nse tho tables of wave- 
lengths which result from all the observations we 
have mode since 1933 Kaplan has already found a 
good concordance between the wave lengths given by 
(..aunt and those of the ‘tail’ bands* 

But before considering the bands with high 
vibrational quantum numbers, it is certainly useful 
to consider the beginning of tho sequences For the 

v' — v’ 1 and 2 sequences, we find in the 

sky (I) radiations near tho origin of the P and R 
branches , (2) radiations corresponding to rotational 
quantum mimbors near K =■ 10 This distribution is 
not surprising In the laboraforj, wo observe it in 
prosonoc of active nitrogen , tho same dwtnbution 
was found by Dufay m the comets* In this last 
case, tlie maxima correspond precisely to K = 9 or 10 
when tho distance from the sun is one astronomical unit 
It 18 difficult to go on with a similar attempt at 
identification for the a' — v' - 0 and t- 1 sequences, 
for the P and Q branches of the successive bands 
overlap more and more Further, we come to a region 
where tho night sky spectrum is impierfoctly known 
As to tho tail’ bands it is mtorestmg to notice 
that the comcidonoes observed by Kaplan concern 
the origin of the bands, although he did not express 
this precisely After examination of the structure, wo 
observed also good comcidonoes with the Imes the rota 
tional quantum numbers of which are near 10 These 
lines are usually the most mtense in the laboratory 
Finally, it seems that the bands of the violet 
cyanogen system are found among tho night sky 
radiations the intensity of which does not increase 
obviously from the zenith to tho horizon But among 
the thirty radiations of the list mentioned at the 
beginning of this commimication, there still remain 
twenty to identify 

Universitd de Paris J Cabantoss 

and Obeervatoire de Lyon J Dufay 

Aug 27 J OAUzrr 
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Absorption Spectrum of Cobaltous Chloride m 
Deuterium Oxide 

Small differences m the colour of solutions of 
copper sulphate and silver permanganate when 
dissolved m deuterium oxide instead of ordmary 
water have been reported by Bell', and Hem and 
Bfthr* respectively Displacement of the absorption 
Imos m the spectrum of potassium chrome selenium 
alum (Krr(8eO)4l2 H,0)* and of several complex 
chromium salts* when H,0 is replaced by D,0 have 
also been observed Bell s work was confirmed by 
Brodsky and Zanko‘, who made spectrophotomotnc 
measurements with copper sulphate in pure H,0 
41 6 per cent and 92 7 jier cent D,0 mixtures 

I have determined the absorption curves of 
anhydrous cobaltous chloride dissolved m H,0 and 
99 6 per cent D,0 These curves he withm the 
visible region between the wave lengths of 4000 A 
and 6000 A and they were obtained by means of a 
wave length spectrophotometer Distmot ilifforences 
wore apparent, the molecular extinction cooillcient 
m DtO bemg smaller throughout the region of 
absorption, and the height of the maximum is lower 
The accompanying table indicates the nature of those 
differences at various pomts of the curves Up to 
4900 A , the difference is practically msignificant , 
abo\ e 4900 A it increases and appears to be greatest 
between 6300 A and 6400 A that is at lower 
froquoncios than the maxunum 


Wave longtl (A ) 

4700 

1800 

4900 

5000 

140 

5300 

6400 

6000 

Uol extinct cocf 
Solvent D,0 

Solv III H,0 

2 82 
2 80 

3 17 

3 Itt 

3 48 

4 02 

4 14 

4 34 

3 10 
3 67 

2 54 
2 84 

1 04 

1 20 


These differences are comparable to those obtained 
by Brodsky and /anko for copper siilphati 

D C Martin 

Chemistry Department, 

Umversity of Edinburgh 
Sept 14 
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Photo-electric Absorption of Radiauon in Gases 
A LETTER on the above subject by Page* and a 
reply by Menzel* have recently appeared m Nature 
While I am m agreement with most of Dr Menzel s 
letter, I feel that discrepancies between theory and 
laboratory exp nment in the above field are more 
radical than his remarks would appear to suggest 
Theoretical calculations are bas^ on the assump 
tion that mteractions between neighbourmg atoms 
or molecules may be neglected, so that the atomic 
absorption cooffloient is a true constant, mdependent 
of temperature and pressure Detailed experiments' 
have shown that this assumption is true only at low 
preesuree The transition probabilities for the photo 
electno process for otasium, for example, are greatly 
reduced by the presence of only a few millimetres of 
the rare gases Much larger effects are produced by 
active gases like hydrogen or by the mteraction of 
c»smm with osasium It should be emphasized that 


the oontmuous state is much more sensitive to these 
pressure effects than the internal quantized states of 
the atom These results mdicate that it is not correct 
to base astropihvsical calculations on the assumption 
that the absorption is proportional to the number of 
atoms present, except at low pressures Thus atomic 
absorption coefficients measured m the laboratory 
or deduced from one set of stellar data cannot, m 
general, be used to make calculations on a mass of 
gas at another temperature and pressure 

Even if we confine ourselves to the region of low 
pressures, the agreement between theory and experi 
ment is by no means satisfactory It has boon shown 
that for hydrogen* and the alkali metals* the absorp 
tion should theoretically decrease monotonically from 
the senes limit in the direction of short wa e lengths 
This conclusion is mdependent of any precise assump 
tion concerning the form of the atomic field' Ex 
periments are available for potassium*, rubidium* 
and Cffisium* For potassium and oaasium the absorp 
tion 18 found to roach a minimum a short distance 
from the senes limit and then to mcrease agam m 
the direction of short wave lengths (For rubidium 
it is probable that the minimum is just at the end 
of the observed region of the spectrum ) 

A second prediction is that there is no disoontinuit> 
m the absorption at the senes limit This result has 
been rigorously calculated for hydrogen* and probably 
applies also to the alkali metals In a recent paper** 

I have assembled strong experimental evidence 
which shows that the absorption changes sharply, 
by a factor of about two, at the senes limit This 
discontmuity is found for hydrogen and for all the 
alkali metals but for hydrogen its magnitude is 
probably small 

These discrepancies suggest that the present cal 
culations omit some essential factor or else that the 
normalization of the oontmuous states is not correctly 
treated I believe, with Dr Menzel, that the wave 
mechanics will eventually yield a satisfactory theory 
for this problem I think, however, that attempts to 
apply Kramers fonnula (or the wave mcchamcal 
modifications of it) to astrophysical problems may 
be very misleadmg and certainly must be so at high 
pressures At present, it would appear to be nooessary 
to admit that we have no theory of contmuous 
absorption which is satisfactory m the sense of bemg 
well venfied by terrestrial experiments While 
Kramers formula may be useful as a rough guide, it 
IS safer to regard the opacity as a quantity which 
cannot be determined theoretically, and, m com 
parmg one system with another, to remember that 
the atomic absorption coefficient is, m general, a 
function of the temperature, pressure and state of 
ionization of the gas surrounding the absorbing atom 
R W Ditchburn 

Trmity College, 

Dublm 
Sept 12 
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Technique of the Painting Process in the Kailasanatha 
and Vaikunthaperunud Temples at Kanchiputam 

Thb Kailasanatha and Vaikunthapiorumal temples 
are situated in Kanohipuram a town forty five miles 
west south west of Madras by lail The former was 
built during the time of the Pallava king Narosim 
havarman II altas Bajasimha (a d 680-722)* and 
the latter by Nandivarman II tUtaa Pallavamalla 
(A D 725 790)* 

The paintings in these two temples are some ol 
the best specimens of Hindu mural art of the classical 
or Ajanta school Those in the Kailasanatha temple 
are executed on the inner walls of the colls linmg 
the out( r walls of the courtyard But most of them 
have either disappeared or faded, due to the vicissi 
tudes of time and environment These paintings 
probably belong to the soventh-cighth centuries a d 
and were brought to light in 1931 by the irench 
archseologist, Prof Jouveau Dubreuil of Pondicheny 
The paintings m the Vaikunthaperumal temple, 
which probably date from the eighth-ninth centuries 
A D , are under the eaves and in the niches (kudus) 
of the central tower or the tnmana Most of them 
have disappeared, leavmg only a miniatuVe head 
But traces of pamt are to bo seen everywhere on 
the vxmana The pamtings in these two temples are 
older than those m the Brihadisvara temple at 
Tanjore* or in the temple of Vijayalaya Cholesvaram 
at Narthamalai in the Pudukottah State’ 

As an extension of my studies on Pallava paintings* 
m India, I recently investigated the methods and 
materials of Pallava artists m these two temples 
The pamtings m these two temples are executed 
on surfaces of sandstone The paint^ stucco consists 
of the nnzaffo or the rough coat of lime plaster with 
fine lime wash thereon the latter being applied while 
the former was still wot On the limo wash is a layer 
of paint film In the case of some of the pamtings 
m the Kailasanatha temple, thoro is no rough plaster, 
and the pamtmgs aro executed on the lime 
wash directly applied to the sandstone The thickness 
of the rough plaster varies with the inequalities of 
the surface of the sandstone 
The thicknesses of the different layers oomposmg 
the stucco are 


1 jiintcd Btucco 
fuliit aim 

The results of analyses 
as follows 


of the rough plasters are 


Mobturo 
rwbon dl ixlda 

Lw on Ignition (excluding mols 
Iron ^^umln. <Fc.O.+AI.O.) 

Undetermined (inostly slktlls) 


It allaiwnatha t alkunti amnin nl 


66 37 
2 06 
16 71 


The rough plasters m both the temples have been 
laid m true fresoo technique, and they contain only 
sand as mert material 


The pigments used in these two temples are the 
same Carbon has been used for black, yellow and 
rod ochres for yellow and red and terre verte for 
green The pigments have been applied in lime 
medium or in fresco steoo tidinique 

Full details of the mvtstigation will bo published 
elsewhere 

S Pabamasivan 

Chemical Laboiatory 
Gov* mmont Museum 
Madras 
Aug 24 



• NArcKI' 140 lOH (1937) V I ul i il 7 262 29. (1938) 

• NtTlKF 189 111 (193 ) 


The Tetrads m Apoda (Amphibia) 
Workers on urodolan spermatogi iics s ha\ o re 
ported the occurrence of largo rnultiplo rings m the 
first maturat m divisi ins of tho animals of that 
group These multiple rings form tho most con 
spiouous of the tetrads in piactically every urodele 
studied Multiple ring totra Is in Anura aro very rare 
and are pro* ticallv o lufinod to s imo members of tho 
Discoglossi 1 e (Alytes obttetricans Janswiis and 
Will* ms* Bombinn pmhypus Ualgano’ Bomhxna 
orierUalts Sato’) bwingle* reported such multiple 
ring tetrads in the male s* xual oyolo of the tadfioles 
of Rana catesbuiria cf 40 60 mm length while in 
tho 800 ind larval soxnal cycle ol this animal tho 
typical anuran kind oi tetiails (simple rings) wore 
present Swingle and later Inki* advant^tl tho view 
that the multiple ring t*)tra<l must bo regardod as 
the ancestral typt *)f tetrad in Amphibia and this 
view has boon further omphasi/c 1 recently by Sat i*, 
who has found such compound tetrads m Botnbtna 
orunlalis 

Tho p sitiMi of Apoda is \ory iiitt rioting in this 
ro8p<x5t It has air* a ly been rojiortfxl* • ’ that m 
Ichthyophxs glutinoaus tho larger chromosomes form 
multiple ring t*.trads In this animal the two large 
V sha(ie<l and one large rod shaped pair of chromo 
sornes fonn during ineiosm throe compound tetrads 
I have rocoiitly examinfid f raeolyphlua menom 
anothoi example of Ajioda from South India and in 
this form 1 have found that th* re aro throo pairs of 
large V shaj *)d chromosomes which form compound 
tetrads M^cther the view that the multiple ring 
tetrad is the ancestral type in Amphibia bo atoeptod 
or not tho rtseniblonoe between Urcxlela and Apoda 
m this respect is very striking A full description 
of tho spormatogonesis m UraeotypMua tmnoni will 
be published separately 

B R Sbshachab 

Department *f Zoology 
University *>f Mj sore, 

Contral Oil lege 
Bangalore 
Sept 10 
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Prof Buckland and Oxford 
It may be of intoroat to note that the versos on 
Buckland quoted by Prof J L Myres (Natobb 
Oct 8 p 073) were actually piiblmhod at Oxford 
in 1869 m an ontortauimf; littlo volume entitled 
Fugitiv o Poems conni tted with Natural History and 
Physical bcienco collected by O O H Oaubeny 
h R S sometime professor of chemistry and botany 
in the llnivers ty of Oxford They ar thi re dated 
Dec 1,1820 and attributed to Richard Wfiati ly at 
that tune fellow of Oriel luid later Archbish >p of 
Dublm The verses are reprinted m the J ifo and 
Correspondence of William Buckland published in 
1804 where it is stated that Buckland was so pleased 
with them that ho hml copies lithographed to j resent 
to his friends 

\ A 1 VLKS 

27 Alt ntono T errace 
I dinburgh 9 


Oct 22, 1938 vol 142 

The versos on Buckland appearing m Natube of 
October 8 p 673 were published m The Life and 
Correspondence of William Buckland , by his 
daughter Mrs (jrordon (London 1894) page 41 
It IS there stated that they were written by Richard 
Whately afterwards Archbishop of Dublin and 
that Buckland had them lithographed and gave copies 
to his friends Ihe version there prmted contains 
minor variations from that given m Natube and 
IS entitled Llogy Intended for Professor Buckland. 
December Ist 1820 In the same volume there are 
several other stts of amusing versos on geological 
subjf cts 

The verses are also prmted in 1 rank Buckland s 
Curiosities of Natural History Second Senes (1903 
edit pp 144-146) 

L Harrison Matthlws 
Department of Zoology 
University 
Bristol 


Points from Foregoing Letters 


Ikom a study of the action of stryohiime and 
oaffeme upon the critical flicker frequency Prof N T 
Fidorov and Lucy Mkrticheva conclude that fus in 
of light flickers m the synapses < f the retina during 
dark and light adaptation results from the resistance 
offered by these synapses to the passage of impulses 
set up m the cones and rods of the retma so that the 
impulses undergo deformation and enlargement 

Sjiectrographio analyses by D A Webb show that 
the presence of strontium gives rise to errors m the 
estimation of the calcium content of soa water 
Since the magnitude of the error vanes With the 
methcxl omjiloyod it is suggested that a oonven 
tional interpretation should bo given to the term 
calcium content as is given to the term ohlorinity , 
calcium shall be taken to mean calcium after the 
strontium and barium have boon replaced by 
calcium’ 

Dr L Havas reports that treatment with dilute 
solutions of tnmethylomine increased the flowers pro 
duced by tomato plants and the average weight of 
tumours produced by B twnefac%enB Also it had 
effects suggestmg sex hormonal mfluenee upon 
Rhodeua Hana and TrUon 

Prof D Kostoff considers that B R Nebel s 
failure to obtam chromosome doublmg by treatment 
of Tradesoantta with acenaphthene solution was due 
to the method employed The active agent is, 
he states the sublimated particles and he has found 
acenaphthene crystals to be effective at a distance 
in produomg chromosome doublmg m N*ootvama 
Trxtvmm and Lactuca 

A table showing the growth stimulating effect ujion 
oat seedlings of filtrates of various strams of clover 
nodule bacteria (m presence of tryptophane) is given 
by H K Chen '^e non beneficial strains (which 
do not lead to nitrogen fixation) appear to be equally 
effective as growth stimulants 

The adrenal glands in spayed rats mjected with 
oestrone fluctuate m size m an approximately five day 
rhythm, according to Dr S Zuckerman, Dr G 
Bourne and D L^es 


It IS stated by W Wight an 1 P K Barua that 
an account in the folk loie of Assam mdicates 
that the Ahom tribes used to buiy an earthenware 
vessel of mercury on the site of springs which were 
feeding reservoirs in the belief that the water would 
thereby be purihed 

An energy level scheme for the nucleus of nitrogen 
atoms of mass twenty four is outlined by A Sugimoto 
to account for the energy and mtensity of the beta 
and gamma radiations emitted by sodium atoms of 
mass twenty four from which the magnesium atoms 
are derived 

A number oi cyanogen bands arc identified by 
Prof J Cabannos Prof J Dufay and J Gauzit 
among radiations recorded m the spectrum of the 
night sky These radiations do not change in 
intensity from the zenith to the horizon and con 
Boquontly it may be presumed that they have their 
origm outside the earth s atmosphere 

The molecular extinction coefficient of cobaltous 
chloride dissolved in deuterium oxide (heavy water) 
IS found by D C Martm to bo smaller than m water 
throughout the region of absorption 

In connexion with the use of Knvmers absorption 
formula in astrophysical calculations Prof R W 
Ditchbum pomta out that the atomic absorption 
coefficient is in general a function of the temperature, 
pressure and state of lomzation of the gas suiroundmg 
the absorbmg atom 

S Pararaosivan reports that the Pallava pamtings 
(seventh ninth centuries a d ) m the Kadasanatha 
and Vaikunthaperumal temples at Kanchipiiram 
(South India) have been executed m fresco seooo 
techmque He gives the results of analysis of the 
plasters and the pigments Carbon (for black), yellow 
and red ochres and terre verte (for green) have been 
used as pigments 

B R Seshachar finds that m the South Indian 
amphibian Uraeott/phhts menont there are three pairs 
of large V shaped chromosomes which form compound 
tetrads, similar to the large multiple rings obwrved 
by other workers m Urodela 



No 359S Oct 22, 1938 


NATURE 


759 


Research Items 


Artenes of Peking Man 

Pbof Fbanz WhlDEKBEiOH lias matlo a Htucly of 
the evidence afforded by endrocramal caets ot fosad 
homimda for the eliaraoter of the meningeal artery, 
with apecial reference to ita bearing on the phylo 
genetic problem {Palceontologta Sintca, No 110 
N 8 D No 3, 1938) It la known that the medial 
meningeal artery oxhibita a rather great variability 
m recent man with respect to its ramifications Two 
mam groups are distmguiahed, of which the sec-ond, 
in which the trunk is divided at a low level into two 
branches, is the more primitive In StnatUhropua 
the trunk is as a rule divided into two, or even three 
branches ITiere are numerous v ariationa in detail , 
hut the ramifications of all branches, which are 
rather abundant in recent man, are markedly poor 
Little IS known of the conditions of the ntedial 
inenmgeal artery m anthropoids or lower aijos , but 
when the gibbon and the great apes are compared 
with Sinanthropus and recent man, it becomes 
evident that they bear a much closer resemblance to 
Sinanthropus than to recent man Iho endocasls of 
Neanderthal man reveal that Sinanthropus is more 
primitive Khodesian man exhibits an instru* five 
example of a mixture of pnnaitivo foaturoe and a far 
advanced character , while the pocuharitios of the 
Neanderthal type, so far as known, confirm the 
conception that it is an mtermediate fonn between 
Sinanthropus and recent man, as supported by the 
characters of teeth, bram and skeleton The arterial 
pattern, in fact, comes close to th< more primitive 
type of recent man Pithecanthropus exhibits a 
typical hominid pattern similar to advanced Sinan 
thropus, but shows that the classification of Pitheian 
thropus os a gibbon by Dubois is untenable The 
pattern of the Piltdown skull conforms in all respects 
to that of the more advanced type of recent man, 
while Swanscombe is also typical of recent man It 
IS evident that the ramifications of the artery m 
recent man are mdependent of both size of bram anil 
laoial character, but are peculiar to mankmd at largo 

Boat Processions in Egypt 

Among the customs of Ancient Egypt which have 
survived m attenuated form mto modem times is 
that of the boat procession from Kamak to Luxor, 
in which the god Amim, accompanied by hia divine 
compamons Mut and Khons, journeyed up the Nile 
attended by the Pharaoh and his court In the 
opuuon of most Egyptologists, this great festival of 
Opiet, of which there is a representation on the walls 
of the temple of Ramses III at Kamak, survives m 
shadowy form m the boat processions of Luxor and 
Qena, held annually on the birthday festival of the 
Muhammedan patron samt of the towns The 
festival and the course of the procession have often 
been desenbed ; but Mr James Homell points out 
in Man of September 1938, that the boats which 
form part of the procession have not received special 
attention The procession at Luxor takes place on 
the fourteenth day of the month Sha’b&n, when the 
partioipants gather around the gady flagged boats in 
a square adjacent to the mosque of Sheykh el 
Miqashqash The two boats are mounted on four- 


wheeled Ion II s drawn by men mid boj a Each boat 
IS fii silly painted and fitted with a mast, on which 
18 hoisted a blue Htnpod lateen nail Flags insonbod 
with texts are lainod befoie and after the boats and 
float from tho masts In build these boats differ 
comploti Iv from the fliimsily loshioneii inift seen on 
the Nile Ihoir lines havi a certain dainty ologanci' 

1 hoy have clipper bows, long beak liko prows, and 
an opiii gallery frame built out Viojond tho tmnsom 
Btini Instinctively wo feel that in formir years, 
when tho festival had more importance than to day, 
the boats used wire riallj small repliias of riirkish 
gallejs of tho Middle Ages 1 lie nearest related 
design to those Luxor craft is that typical of tho 
galley shaped sanline fislung boats now bolongmg 
to Malaga a town held by the Moors until 1487 

Nutritive Value of Pasteurized Milk 

Two sots of \eiy siinilar, though not identical, 
experiments on the \nlue of pasteurized, as compared 
With raw, milk for the nutrition of calvis have been 
carried out at tho National Institute for Hosearch 
m Dairying (University of Reading) and tho Rowett 
Research Institute, Rucksbum Aberdeen rospoc 
tively, and the n suits are piibhshoil in a jouit report 
(Milk and Nutrition Ni w Experiments reported to 
tho Milk Nutrition Committee Part 3 The Effect 
of Commercial Pasteurization on the Nutritive Value 
of Milk as Determmod by Experiments on Cubes 
Pp 27 Shmhold, Reailmg National Institute for 
Research in Dairying 1938 Js ) In both experi 
inents udves wire divideii into two similar groups, 
one group being fed on commercial raw, and the othw 
group on commercially pasteurized milk from tho 
same bulk, with equal small supplements of other 
foods in tho later st^es of the exjx rimont In brief, 
it may be stated that there was very little difference 
at the end of the experiment m tho weight, growth 
and general nutrition of the two groups 

Under-water Movements of the Dipper 

Many observers have witnessed the fact that the 
dipper oi water ousel (Cinclua cinclus) can remain 
and move frooly under water , but there has been 
much speculation as to how a bird, having a specific 
gravity loss than that of water, can remam upon 
the bottom It has been suggeetod that it grips 
with Its toos, but it has l>een seen walking upon the 
sandy lied of a stream which afforded no possibility 
of holding Dr J M Dewar suggests that m moving 
water tho bird makes its way agamst the current, 
at the same time dopressmg its head and nock, so 
that part of the force of the current has the effect 
of pressing it downwards {British Birds, 32, 103 , 
1938) In stdl water, the movement of the bird itself 
creates a current which has a similar effect By a 
simple experiment with a block of wood. Dr. DeWeu- 
foimd that the speed of movement (by traction at a 
suitable angle) neoessarj to keep tho block at the 
bottom of still water 10 mohes deep was equivalent 
to a rate of only 0 6 mile per hour More observations 
are required of the positions actually assumed by the 
dipper in its submergeil movements imder different 
conditions 
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Cattle Bot flies m Norway 

In Norway, as m most European countries, the 
damage oaiisod to cattle and hides by the presence 
of bot flies, Hypoderma b(ma and H hneatum was 
excessive up to about 1920 L Koinhardt Natvig 
8ummari708 the position by stating that m 1922 the 
loss m England was £15 million, and for England 
(that IS Great Britain) and its colonies £30 million 
Sundar heavy losses aro given for other countries In 
many countries however, tlie last twenty years has 
seen the mstitution of a vigorous campaign against 
those insect parasites which aided by the discovery 
of the value of derris in ckstroying the hots, has had 
strikingly successful results Natvig illustrates the 
effect of the measures token in Norway by means < f 
two maps the first showing the distribution and 
mcidence of bota in cattle in South Norway in the 
years from about 1876 to 1920, and the second 
showing the same features in 1930 (Nnturen, 62 243 , 
1938) N 1 evidence could be more convincing of the 
value of suitable preventive measures firmly and 
generally applied 

Framework Grafung 

An mterosting paper upon the regeneration of fruit 
trees by W F Walker, of Tasmania has recently 
been published (J Roy Hort Soc , 63, Pt 9 , Sept 
1938) Many fruit trees in Tasmania ten years ago 
were not of the varieties most suited to modem needs 
The orchards could, of course, bo destroyed and re 
planted, but several unproductive years would have 
to bo spent The usual methods of re grafting and 
buddmg were also tned, but most success was 
obtamed with framework’ grafting The tree is 
he^ed back slightly, but only sufficient to retain the 
mam framework of the branches Scions aro then 
inserted at intervals of about 8 in all over the tree 
They can be disposed so that they occupy space to 
the best advantage, whilst future pruning and yield 
are also under control Closer spacmg results m 
more fmit spurs, whereas more extended distribution 
gives greater vegetative growth Several methods 
for the quick performance of the grafting opieration aro 
describai in detail, and the method offers the fasem 
ating possibility of changing the variety without the 
loss of more than one seasons crop Agricultural 
sucoees is surely based upon such scientific versatility 

Copper Deficiency in Cultivated Soils 

Reclamation disease has been known m parts of 
Northern Europe for some time It was first recog 
nized as a disease and named by Elema, the name 
being derived from its frequent occurrence on sandy 
heaths and moorland soil recently reclaimed These 
sods aro rich in humus and strongly aoid, but it is 
also found m peaty clay soils , m Denmark it has 
occurred in Calhtna heath soils when brought into 
cultivation In Holland the reclamation by drammg 
of large areas of waste sandy heath and moorland has 
met with difficulties from this cause , earlier mvesti 
gations showed that heavy dressmgs of urban refuse 
gave some measure of control , such refuse contains 
copper salts, and later work has shown that copper 
sulphate alone was most effective Liming such soils 
increased the trouble, presumably lowering the 
availability of the copper and apparently also 
removing the small amount of available manjgsneee 
Now the observations of C 8 Piper and of D 8 
Ricenum and C M Donald have shown that the 


‘coastal sickness’ attacking grazing sheep m oertam 
coastal areas of South Australia, and the poor croM 
of cereal obtained from the same soils, similarly 
yield to treatment with copper salts Dressings of 
28 lb of copper sulphate to the acre gave much 
improved yields of wheat, oats and barley, and a new 
feature is the fact that the original soil in those oases 
has a very high content of calcium carbonate and a 
pH between 8 6 and 9 0 1 he same dressing of copper 
did not effect much improvement on pistures on 
these soils, but there is evidence that higher dressings 
of copper or possibly treatments moluding other 
elenu nts such as iron, will greatly improve the 
pasturage The expermiental Work with the South 
Australian sods is described in Pamphlet No 78 of 
the Council for Scientific and Industrial Research, 
Melbourne 

World’s Natural Resources 

In a paper on th s subject by Mr F E Lathe 
read at the Juno mooting of the American Asso 
ciation for the Advancement of Science in a 
scries of communications on Science and Society , 
an attempt is made to reach a quantitative estimatt) 
of the world s resources in food power and minerals 
The conclusions are that with tho continued applica 
tions of science, food supplies will suffice for a popula 
tion of four times tho present numbers, and that in 
power and most of tho minerals of value to man there 
IS little cause for anxiety i his is true howet er, only 
when the world is considered as a suigle economic 
unit For the large number of units, most of which 
are striving for economic self euffieicney, the outlook 
IS very different In order to illustrate the extreme 
mutual do|iendenoe of nations, Mr Lathe has com 
piled a table showing the extent of national sufficiency 
of tho seven groat powers of the world in coal, iron, 
copper, lead, zmo, nickel, tm, asbestos and petroleum 
Ascending numorioal order shows decreasing suffi 
oiency for national needs in each commodity Tho 
table shows that only the British Empire, the United 
States and the USSR are each self sufficient in 
half or more than half these substances , but that no 
other power reaches that level in more than one 
commodity and several m no commodity I bus he 
illustrates his theme that mtemational trade is 
essential and self sufficiency an economic fallacy 

Antarctica and the Glacial Ages 

The Antarctic ice sheet m Pleistocene times, which 
hsM recently been \mder discussion m the oorre 
spondence columns of Natusb (see Sept 3, p 438), 
enters into the argument of a consideration by Prof 
F E 7ouner of tho chronology of Pleistocene sea- 
levels {Ann and Mag Nat Hut , Ser II, 1 , 1938), 
though the evidence taken into account concerns 
volume rather than extent Prof Zeimer compares 
actual conditions of sea levels observed m tho 
Mediterranean in the work of A C Blanc with those 
postulated on tho basis of the ‘glacial control theory 
and tho curves of solar radiation as calculated by 
M Milankovitoh m 1930, which have been found to 
reproduce correctly and in detail the fluctuations m 
the extension of the ice during the Pleistocene age 
As a result of his comparison. Prof Zeuner finds 
that the observable climatic phases and changes of 
sea level m the Mediterranean agree completely with 
the fluctuations postulated on the basis of ^ curve 
of radiation In the course of his computation, he 
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hns oooaBion to observe that the Pleistooeae sea levels 
appear to be related to the glacial phases of the 
northern hemisphere Only Ihis oonoKision w based 
on his view that at no time did the increase m the 
volume of ice m the Antarctic, os compared with 
present conditions, ever exceed one thin! of the 
present volume Taking W If Wright’s hgiirts of 
approximately twelve rmllion cubic kilometres as the 
present volume this would gi\e in the most iiittnso 
phase, that is, according to Milarikovitch s hguies 
of the solar radiation cuivo, the first phase of the 
last glaciation, Wurm I, an aiiproximato maximum 
volume of 16 million (ubio kilomotris, whereas K A 
Daly 8 calculation for the Scandmavian ice cap of the 
last glaciation is approximately hv e million eubii kilo 
metres, the variation m the antarctic sheet lieing 
put at four to six million lubio kilometres at most, 
as against a doglaciation of the north American, 
European and Siberian ice caps of 36 million cubic 
kilometres smee the maximum 

Nickel Carbonyl 

In 1931 Paulmg {J Amer Uhem Sot , 63, 1367 , 
1931 ) showed that, on the theory of diiectisl valency, 
nickel carbonyl (^1(00)4) should ha\o a tetrahtdral 
structure In 1934, the Raman spoctnmi appeared 
to indicate a square configuration In the following 
year, electron diffraction studs a [louited to the totra 
hedral structure, but the observed nickel larbon 
distances suggested that resonance occurred with 
some structiue (piobably the square configuration) 
having nickel carbon double bonds Recently Baile\ 
and Gordon {J Chfm Phyn 6, 225, 1938) and 
Crawford and Cross {%hui , 0, 626 , 1938) have 

measured its infra rod spectrum and then icsults are 
in satisfactory agreemi nt In the later pajx^r the 
data obtained for liquid Ni(CO)4 from Ipto 8p and for 
Ni(CO)| vapour from l|x to 23p, aie analysed m ton 
junction with Raman spectral data, and indicate 
that the molecule has a tetrahedral structure, 
although the square configuration is not completely 
excluded By the mi thods of gioup theory, noiinal 
00 ordinates, seleition rules, and spoctioscopic charac 
teristics of ^th models have been derived, and thi 
calculated values of fimdamontal frequencies first 
overtones, and binary combination tones are tom 
pared with the observed results Further, evaluation 
of the force constants show t hat that for c arbon oxygi n 
stretching has a value intermediate between thosi 
for C = O and C = O bonds Inti ratomic distances 
derived from fores constants, ngrot -with i-ecorded 
values 

Lightmg m Mines 

The Mines Department has been co operating with 
the manufacturers of safety lamps and lamp bulbs 
and with other associations with the object of 
assistmg the industry Iho Secretary for Mines has 
publish^ a circular (M D No 115) givuig an account 
of the directions in which progress is being made A 
most important devoloiimont is in connexion with 
lamp bulbs It is found that tlje argon now com 
monly used for lamp bulbs can lie replaced advan 
tageously by krypton Recent mvesti^tions show 
that a higher lighting efficiency is obtained without 
Miy reduction m the life of the bulb or any mcrease 
m its ourreut consumption The tests made at the 
Mines Department Testing Station on krypton filled 
bulbs show moreases of 20-30 per cent in lighting 
effioienoy as compared With argon-filled bulbs of the 


same rating and life Iho arrangements already in 
use for testing the performance of ‘approved’ bulbs 
will bo applied to liyjiton fllleii bulbs, and oollienos 
can therefore rely on the maintenance of the improved 
results obtained in the tests iho use of those bulbs, 
which are slightly smaller m diamoti r than ordmarv 
bulbs, docs not entail any alteration in the construe 
tion of the lumps 01 batteiies, but as krvi>ton is more 
oxpensne the bulbs are ijd dearer Iho Secretary 
of Mines coiisidiis that owing to the high odicienoy 
of till lamiw the cost will bo less for a given illumina- 
tion When the British Stan 1 nils Institution under 
took to hjjccify the nqumni iits foi minors lamp 
bulbs it was necessary to tix the life of the lamp 
This was fixed at 600 hours, but it was found m 
practice that the actual -working hie was longer than 
this Jlio BSI has now reduLid the laboiatory 
test of 600 hours to 500 hours as this gn atly improves 
the efticK iicy Attention is also directed to a now 
typo of mercury vapour bulb lor lamps fixed in 
position which works at the low pn ssure ol 100 volts 
and givis high (fiiciimv and a long lif 

Measurement of Powdered Materials 

Thf iiu thods at pri suit available lot inoosmmg 
the fineness of powdered matt rials used in engineering 
and industrial process! s are described m detail in a 
paptir submitted to the Institution of Mechanical 
Engineers by Dr Haiold Heywood, senior research 
officer of the British Coal Utilization Research 
Vssocitttion In it, definitions of particle size and 
shape nie discussed and oxamjilos are given by moans 
of typical si/e distribution curves for granular and 
powdered matt rials such as moulding loam, pulv en/ed 
coal Portland comtnt, and mine atmosphonc dusts 
Foi the size grodmg of comparatively coarse powders 
tilt mcthotl of sieving or scitoning is ustd, and the 
authoi explains and 1 hicidates the tluory of sieving 
and the relationship Ixitwien paititlo size and sieve 
aperture Diffeiencos in mati rials duo to density, 
particle shape, stickiness, hygroscopicitj , etc , have 
mode it impossible to devise a gen ral sieving spocifica 
tion and, os the jirocoss cannot in gi neral l>e carried 
to completion the usual praotuo m to spicify an 
end point cither by limiting the time of sieving or 
by continuing the operation until the weight passing 
the Hiev! in a given time is a stated pcrcc ntago of the 
original saiiijile or of ihe residue on the sieve The 
first IS an easy tost to applv and, in the case of a 
parts ular material iiothki Ij (o vary much in fineness, 
provides a useful tost The lost is more sound funda 
mentall} but is difficult I0 apply In the gradmg of 
particles of sub su v e size the processes useil involve 
motion in a fluid Dr Hejwood discusses the motion 
of such particles and gives a method by which their 
falling velocity can lie calculatotl when the fluid flow 
around them is turbulent Ho descnlios several 
processes which are employed m this form of analysis 
and explains their respeotiv o raei its and advante^ges, 
including in his survey olutriation by moons of air 
or watc r, sedimentation, hydrometiy and the obscur 
mg of a beam of light by dilute suspensions Reference 
IS also made to a device developed at the Fuel 
Research Station for comjmnng the fineness of 
VISCOUS suspensions such os coal oil mixtures for 
boiler firing, and consistmg of a test tube contaming 
the mixture and pivoted slightly above its centre of 
gra-vity This is made to oscillate, and the changing 
time of oscillation as the powder sink# provides the 
means of determining the rate of settling 
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Seventh International Management Congress 


T he Seventh intenintional Mtuiagiinoul Congress 
was held m Washington, D C , ui September 
last According to a leadet, issued to prospeotivo 
members a feature of the Congress was to lie “the 
presentation of both American and foreign points of 
view on the most important asjsHts of management 
in relation to social and economic problems 

More than twi nty ( ountncs sent delegates to the 
oonferenco the most notable exception ^ing Soviet 
Russia, the absence of ilelegatos from which may bo 
regretted smco a socialist State has many interesting 
management piolihnis of its own Hiismess men 
were in a maJ0^lt^ among tfu dolegatis, although 
there weio also many um aicli -workers and miiversity 
representatives, largil^ fiom the United States This 
IS m itself an inten sting indication of the rapid 
development of the soiial siitnces in the Umted 
States and their contact with the woild of production 
and distribution and management m general 
Moie than two liundnd iiajiers wire presented to 
the Congress for discussion coveimg tin fielils of 
administration production distribution jiersonnel, 
agriculture, and home managoiiieiit Hut a groat 
deal of this material was notliing more than propia 
ganda for or against various political regimes There 
was much that might have btin better said and even 
more that would have been better not said at all 
though one must coiiooilo that manj of the oontii 
butors may have boon misled bj the terms of reft ren< < 
which have boon quoted 

It would liavo bwii well if more of the delegates 
had written their pajiers and speeches from the pouit 
of view so ably expressed by Lord Level hulme in 
an addle Bs to the ( ongresa We are all conscious, 
he said of the striking disparity between the world s 
actual consumption of goods and services and the 
piotential powers of protluction with whith science 
has now endowed maiikiii 1 lew of us on the other 
hand accept this situation as the natural and perma 
nent n suit of the progressive application of scienee 
to all departments of oui life and culture Wo 
recognize our present troubles to have arisen to a 
large extent because our progress has been imbalanced 
and there has boon a time lag between technological 
progress and progress in other departments of human 
endeavour We recognize that the danger of our 
present situation lies not in the moreasmg impact 
of science on our lives but in the imovon incidence 
of this impact While productive efficiency has 
mcreased and continues to advance with bewildermg 
rapidity, we destroy much of the ixissiblo advantage 
to be derived from this progress by the methods we 
adopt m our distributive machinery and in our deal 
mgs with our fellow men As long as we continue to 
believe that the problem must be solved by the 
artificial creation of scarcity through restnotmg pro 
duotion, so long will the situation continue to grow 
worse ” 

The reason why the above approach to manage 
ment problems was largely absent from the Congress 
waf best expressed by Dr H C Link m on exoollent 
speMh on the psyohological foundations of manage 
ment “A few weeks ago he said, ‘ the steel 
oomptmies announoed their annual appropriations of 


about ten million dollais for lesearch into the develop 
ment and behaviom of ste< 1 This is more m oru 
year than has lioon spent in the entire history of 
psjihology smee it became a quantitative science, 
for research mto the developiiunt and behaviour of 
pemonalitv What are the results ? One of 

the most obvious is this while denying the possi 
bilitios of a science of man almost every manager 
reganis himself as an authority on human nature 
Managers who lonsider themselves ignorant of the 
dynaniios of machines nevertheless considei them 
solves with no more scientific study authorities on 
tho dynamics of the emotions of man The result 
lias bmn a (ontmiious conflict of personal opmions 
and the tiiiunph of might lathir than right, of 
expotlitncv latliLi than truth 

It can Ik vi i v i asily imdeistood from this, that a 
management confirtnce is handicapped by the fact 
that there is so little concioto data to talk about and 
discuss and wheiever such a state of affairs exists 
there are bound to bo numei ous papers about nothing 
at all A great deal of the general addresses were 
nothing more than orations on the merits of private 
enterprise re echoing tune and time again old, 
familiar, aiiel outworn phrases In view of the fact 
that the Congress includtel delegates from the 
e o operatives of moiiy count lies and also from labour 
organizations sueh speethes wore thoroughly mis 
place el anel altlieiugh tho delegates listened with good 
luitnour manv of them must have felt that they 
indicated the preseuice of a teirible number of guilty 
conscieiictjs But m spite of this it was encouraging 
to And quite a few of tho delegates oxqiressmg the 
view that nianageiial pioblems ought to bo studied 
strictly from tho professional aspe cts, and that their 
Study IS obscured by political contentions selfish 
motives and class conflicts A jile a fi cm Major Urwiok 
that management problems should be approached 
from tho scientific rather than from the nationalistie 
attitude was piassed by without much consideration 
On the whole, it may bo said that neither tho papers 
presented at the ge neral sessions nor tho subsequent 
ehsoussion were particularly noteworthy Some of 
the papers dealt with manageniiuit problems, but the 
majority wore concomoil only with technological 
procedures The agricultural section which stood m 
a class by itself m so far os quality was conoemed, 
discussed a total of thirty seven papers, of which 
seventeen dealt with purely techmoal matters such 
as tho control of plant diseases, soil erosion, etc 
Prof John D Hlack in some tonoludmg remarks to 
this section said that it is not difficult for one who 
has hod contact witli our agricultural colleges to 
understand how management m agriculture has oome 
to bo discussed m this segmentary way No 

satisfactory co ordmation of technology and social 
science has been achieved 
With regard to the other sections, very little can 
be said The distributors spent three days disoussmg 
problems such as sales promotions, touch appeal, 
bnmded goods and more often still arguing about 
the meaning of the terms they were usmg The 
oonsiuner was m the forefront of all such debates, 
though he was talked about more as a victim than 
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oa one who la to be served The Swedish co operators, 
who had much to contribute to the general theme of 
improving on our present methods of distribution, 
as also some of the other foreign visitors, wore given 
little opportunity or enoouragement to tako em activt 
part m the discussions 

Similar remarks oould bo made aboul the other 
sections 

During the meetmg The Amoncan Society for the 
AH\anooment of Management’ held a dinner for 


those attending the Congress, at which various Now 
Deal administiators wore invited to speak Ihis was 
the onlj otuiHion duiiiig tho week at which the New 
Deal was montionod othei than in derogatory terms 
iiom tho point of view of tin visitors from overseas 
this was the most iristi iictiv o mooting foi hero alout 
was it possible to learn about thmgs which they did 
not understand and to hoar things which had liecn 
h< aid many tiinos before 

ft M W fRAVEnis 


Research and Development in Glass Technology 

New Laboratories at St. Helens 


T he now lesiaich lahoratoiies of Mossi-s Pilk 
mgton Brothers, Ltd at St Helens, oiionod bj 
Sir William Biagg on October 5, roprest nt a yet 
further stage m tho soientilio development of glass 
technology in which such sti iking progress has been 
made during tho jiost War years At the lunoheon 
liefore tho opening cc remony Lord Co/c ns Hardy , 
chairman of tho company, reviewed its progress , tho 
firm has oarni d out glass manufacture at St Helens 
for more than a c< ntury, the fust works chemist 
having boon appointed m 1844 and the analytieal 
laboratory datuig fiom 1869 Ho refeirod to the 
high level of glass making which had been attained 
bj ehemioal and tochnioal skill in the early years of 
the oentiiiy Not only was it known what types of 
ingredients and proportions woro necessary to obtain 
high quality glass but also veiy considerable strides 
bron made in inanufaoturmg refract ones to stond 
up well to high tenipoiiiturc conditions without be iiig 
unduly attaclwd by tho molten glass Smoe tho Oieat 
War, however, tho manufacture of glass has largi 1> 
been mechanuod, nooessitiiting \cry close contiol of 
tho oompoHitions and tin tcinpoiatuie at which glass 
18 melt^ and worked Out of tho exjn i iinental 
investigation^ necessitated by this position there has 
grown a technical dovolopmont dopnrtmcnt 
Towards the end of 1930 tho directors of Mossis 
Pilkuigton Brothers docidod to Bupplementthiswoikby 
forming a research laboratory, closely associated witli 
which was to be a goneial analytical laboratory foi 
contiol of the Company s products The new research 
department is intended to function in tho more 
ao^emio field of science and will, it is expected, 
frequently be responsible for fundamental work on 
first prmoiples Tho problems with which tho now 
laboratories will lie confronted fall into seven 
categories, covering the molting of glass, tho study 
of refractories, the processing of glass, uses of gloss 
the properties of glMs, methods of testing gloss, and 
nnscelUmeous matters such as the production of 
mirrors to withstand rigorous weathering and tern 
perature conditions, etc Ijord Cozehs Hardy referred 
to further advances m glass maiiufacturo which ore 
Approaching completion, by yvhioh a ribbon of glass 
flowing out of a tank is passed successively through 
the annealing process and through a grmding and 
polishing xnaohine which treats both sides simul 
taneously, the whole maohme being more than 1,000 
feet long Its use, it is beheved, will once more 


completely rev olutioiuzo tho maiiufacturo of plate 
gloss 

lb fore cutting a glass silk ribbon acioss thi door 
way of tho new laboratory , Sir William Bragg referred 
to the way in whicli in recent years tho use of X ray 
methods has elucidated tho ultimate structure of glass 
with some approach to completion 1 tie rarnarkable 
not like structure thus luvealed lias laid tho founda 
tion for a wliollv new attempt to lelato the physical 
and othti properties of glass with its cliomical 
ooiiHtitution tills full I uiidorstaiiding of the ( on- 
stitiition of glass has led to tiiither control over 
maimfaoturuig methods 

1 he new laboratories have been built to tho design of 
Mr Horliert J Rowsi who also designed the United 
Kingdom Govemmont Pavilion at the (.lasgow Ex 
hibitiuii logothir with tin equipment, tho ( ost of 
the new laboratories is about £40 000, and they are 
d( signed to hoiisi the director of research, Dr H 
Moon and a staff of foity seven im luding fifteen to 
twenty univtisity graduates and at oi t twenty five 
qualified technical assistants llic laboratories ore 
dosignod ossontiallv to moot iiidiv idual roquiromonts 
and a novel feature is the use of glass bmks for tho 
iiiteinal corridor walls Most of the physical labora 
tones aie devoted to sfieoial uistrumeuts or special 
testing processes, and they ini lude an X lay labora- 
tory with a fully automatic \ ray apparatus for the 
ulentdication of c rystals an 1 the determination of the 
viscosity of glass Othei laboratories are specially 
oqiuppeil for thermal expansion measurements, tho 
detormuiation of refract iv index and hardness, the 
measurement of the bonding of loaded glass beams, 
tlatnoss testing and optical work Among the equip- 
ment of tho latter is a photometer head mtegratmg 
sphere for moasiirmg thf transmission of light 
through opaque glass and a Babinot strain viewer 
An annexe to the laboratory is devoted to high 
temperature work on refraotorii s gloss molting and 
toughening Among tho apparatus exhibited was a 
stirring tost designed by a mombei of the staff for 
comparing the merits of different materials for the 
construction of tank sui faces In this apparatus five 
fingers of theso various materials, fixed into a flat 
Oireular plate are rotated vertically in a bath of 
molten glass at 1,600° 

The mam block of the research laboratories includee 
a large analytical laboratory and laboratories for 
general chemical research ond organic reeoaroh In 
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addition tho building inciudoH a library, the furniture 
for y hi( h was made ui Messrs Pilkington Brothers 
own carpentry and < abiiu t making shops Thi 
library already contains a nin leus of about 2 (tOO 
books, including a number of tho earliest reiords of 
tho firm dating from 1860 A niimlM r of sinking 


examples of ooloure<l glasses and fluorescent glass 
were shown m tho laboratories Both the exhibits 
and tho equipment of the labomtorios fully justified 
Sir William Braggs remarks os to tho national 
impoitanco of the inauguration of this new resoaroh 
institution 


Fifth International Congress for Applied Mechanics 


T hi Fourth Inti I national ( ongress for Applied 
Mochanics was hold at Camliiidgf England in 
1934 and tlio hifth very appropriati ly met at Cam 
bridge, Massnchusotts on Soptombcr 12 16 The 
Congress was attended by more than four himdrcd 
memliers as the mists of Harvard University and 
the Massachusetts Institute of rcilinologj More 
delightful hosts could not have been dosirtd by tho 
members who sbaiid m the meetings and in the 
entertainments arranged by the local committee con 
sisting of H M Wostorgaard, T P D« n Hartog J f 
Hunsaker, L S Marks and H Fetors 

J he f ongn as was opened by Piof K f ( ompton, 
pmsidont of tho MIT acting as president of the 
Congress Iho work of the C ongress was ace oinplisheel 
by means of technical sessions at which commiinica 
tions from nii mbi rs yeie read, by general lectures 
and by a symposium on turbuli nee Tlie field of 
applied mechanics was div ided into the following 
general heads (I) Structures elasticity, plasticity, 
fatigue strength theory crystal structure (IT) Hydro 
and aerodynamics gas dynamics hydraulics meteoro 
logy, water wav es heat transfer (III) Uynaiiiics of 
solids, vibration and sound, friction and lubrication 
wear and seizure Simultani ous sessions of tho three 
soctions were hold Abstracts of the jiapcrs preecufed 
were printed m hnglish m the Septembor issue of 
the Journal of Applied Mechanics, a copy of which 
was given to each member Communications wore 
received from the following workers from the British 
Empire S Brodetsky L P Coombos, J N Ooodier 
A A Hall, C F Tnglis O I Klem, L M Milne 
Thomson, F F Belf I G Richardson D M Smith, 
A V Stephens J L Synge, and G I Taylor who 
gave a general lecture on turbulence The meetings 
were held at the MIT for the first four days and 
on tho last day at Harvard University 


On Monday Sejitemlier 12, members were able to 
bo present at tho dinliration at the MIT of the 
Wright Brothers Wind Tunnel, among the speakers 
at the opening ceremony being G Brower of thi 
Rojal Aeronautical Society The tunnel is a closed 
welded cylindrical stiil circuit with a 2 000 hp 
elect! ic motor and a variable pitch prop* Her in which 
the air can lie compressed to four atmospheres giving 
a Rcynolils number of 6 600 000 or exhausted to 
one quarter of an atmosiihere, when a velocity of 
400 miles per hour is oxptctod to bo attained The 
working section of this lemarkablo tiuinol is an 
ollipso, ten foot by seven and a lialf ft et 

Apart from attending lectures and hearing papers 
read, om of the great sidv ant ages of an international 
t ongress is the opjiortunity of soientiho workers from 
difforont countries mtH ting jh rsonally and exchanging 
ideas in a quite informal fashion This opportunity 
was amply afforded by tho receptions and convor 
saziones which woic organized for each evening 
and contributed m no small measure to the success 
of the meetmgs Ihe largest social undertaking 
apart fiom the final dinner was the excursion on 
I hursdav S ptc mber 1 '5 to Middlesex School thi 
route passing through I oxington and Concord, places 
famous in American histoiy \t tho School a punii 
supper was served an addn ss on Galileo’s Disoorsi 
was given by Dean b H Hollister, of Cornell Uni 
VI rsity and the proceedings wore thereafter enlivened 
bv a bonfin and a male chorus of Boston Negroes 
hollowing tho Congress mernbi rs were mvited to 
V isit the National Bureau of Standanis at Washington, 
H C , and the aeronautical laboratory at Langley 
hiold, Virginia Many members availed themselves 
of this opportunity of sooing important soientiho 
work m progress, and some very pleasant parts of 
the United States 


New Laboratories of the Metropolitan Water Board 


N ew Laboratories of the Metropolitan Water 
Board were opened by the Mmister of Health, 
the Right Hon Walter Elliot, M P , on October 17 
in the presence of a distinguished company They 
sure situated at New River Head, Rosebery Avenue, 
adjacent to the Board s head oflioos, smd roplsMie 
lateratones m Nottingham Place, which have been 
m use smoe 1906 

TTie Metropolis Water Act of 1871 provided for 
the appointment of a ‘water exammer by the Board 
of Trade and in early days the water supplied by 


the London water companies was subjected to daily 
examination by Sir WilliEun Crookes and Profs James 
Dewar and Percy Frankland Under the Metropolitan 
Water Act, 1002, by which the several existing water 
compames were consolidated mto one undertaking 
under the newly constituted Metropolitan Water 
Board, the Board was similarly placed under an 
obligation to conduct chemical and bacteriological 
exanunations of its water 

The Board m 1906 appointed the late Sir Alexander 
Houston to be Director of Water Exommaticms 
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ho died in 1933 and was suoeeoded by the late Lieut 
Colonel Harold In 1936, the Board approved a 
scheme for the erection of now laboratories, and 
Colonel Harold and the appointed architect, Mr 
Murray Easton, visited many laboratories in the 
United States in order to asooi-tam the latest develop 
ments in modem laboratory planning and practiei 
The present building is the outcome of their miiuiries 
but unfortunatoh Colonel Harold diil not live to see 
its completion A descriptive booklet has been issued 
m connexion with the opening wliidi lontains views 
of the now building and of some ot the laboratorv 
mteriors 

The new laboratory block has a noi-th south 
aspect and is built on a curved plan, the object of 
which was to allow more open space aroiuid, and to 
relate it to the existing lii^ office block so that in 
case of extension the quadrant would strike the end 
ol that building This construction not onl> proiiuoes 
a striking apjioarance architecturally, but also pro 
vides some thirtv foot men space for the rooms facmg 

I ho basf ineiit contains store rooms, cold, i ool 
biological, and spare lalioratorios, cold room and 
rofngeratmg plant, air conditionuig plant, motors, 
centrifuge and boiler room, and workshop The 
director s room is on the ground floor, with oftu os, 
library, photomicrographic room, biological, bio 
chemical and bacteriological research laboratories 
Jhe first floor houses wash rooms for appaiatus 
preparation and sterilizing rooms for culture media 
the bacteriological labonvtory and sub culture rooms 
and four constant temperature rooms for incubation 
All the top floor accommodation faces north and is 
allotted to the chemical section, with rooms for 
iliatillation, balances, stills and fume cupboards 

The buildmg is of brick with stone facings, and is 
steel framed Kubber flooring is used for most of 
the laboratories, and laboratory benches are in teak 
Vacuum and compressed air points are provided on 
the benches, also steam where required Aocess to 
the various floors is provided by a lift and a circular 
staircase housed at the east end m a circular tower 
like extension Full details respecting construotion, 
fittings and general lay out are given m the booklet 
referred to above 


University Events 

Bombay —Dr K Venkataraman, reader m dyomg 
and prmting, has been appouited Mody professor and 
head of the Department of Chemical lochnology in 
succession to Prof R B Forster 

Cambbidob — The following appouitments have 
fccently been made . Dr R H Thouless, of Corpus 
Christi College, University lecturer in education , 
Dr J T Irving, of Qonville and Cams College, 
University lecturer m physiology , F R Berridge 
of Tniuty College, assistant m research m radiologv 
(diagnostic) , Ih A Paterson, of the University of 
Edmburgh, assistant m research m psychiatry 

The Reemrch Committee of the Dyestuffs Group 
of Imperial Chemical Industries, Limited, has offered 
a research studentship to th3 University when the 
Company requires to encourage research of a par- 
ticular subject The stipend will be £360 for two 
years, with a possible extension, the appointment to 
be made by the University, after advertisement if 

desired. 


A H H Trim, ot Trinity College, has been elected 
to the B W Levy studentship in biochemistry 
Dr H O Sandtrs, University lecturer m agn 
culture, has Ixxin elected into a fellowship at St 
Johns College 

R IIowltH of bt John 8 College, has l>een ap 
pointed to the Trank Smart studintship m botany 
At Irinity College the following have been elected 
into fellowships Dr S A H Kiishton, Miohaol 
TosUr student, 1925, Stokes student, 1927, Gedge 
pn/i, 1928, rosiarch fellow of Diiiinanurl (ollogo 
1930 University l< ctun r in phv Hiologv D J Bautr, 
foi n search in jihvsiologv Mr Bauer gained a 
doubk first m thi Natural Sciences Tiipos and was 
Michiul Tostor student m 1937 38 E R Love, for 
research in mathematics , Mr Love was a senior 
optime in Part II of the Mathematical 1 npos and 
gained honours with distinction, in Part 111 , ht 
was Smiths pri/eman in 1937 W C Prior, foi 
lesearch in phys cal chunistiv 
The Managers give notice tliat an election 
to the Pinsont Darwin studi ntship in mental 
pathology will bo mode in January 1939 The 
studentship is of the annual value ot not loss than 
£225 and is tenable for thiee jears The student 
must engage in original n w an h uito any problem 
having a bearing on mental defects diseases or dis 
eiders, but may cany on educational or othi r woik 
concurrenth Tiirthor information can bi obtained 
from the Serrotary, Pinsont Danv in Studentship 
Psychological I nborutory riimhridgi 

London The upfxal foi an endowment fund of 
£100,000, which was launched a yi ar ago on 
behalf of the Department of Business Administration, 
at the liond n School of Economics in the Univorsitv 
of I, mdnn, has n >t yet achieved its full objects It 
had been hoped to raise a sum, tho moomo from 
whidi would not only make the tmanoes of the 
Doputment jionnanently secure, but would also 
enable It t ) carry out several much needed develop 
ments Turthor donations are urgently needed in 
order to achieve fully the piirpi ses of the appeal 
Tho amounts so far subscribed will nevertheless bo 
sufficient to ensure tho maintenance of tho Depart 
ment on its existmg scale for a further period of seven 
ears , and university students who contemplate a 
usiness career and wish to devote a post grailuate 
year to special traming, may plan their studies m full 
confidence that tho course will continue to offer at 
least tho sami facilities as hitherto 

Shkffiedd T hi following appointments hav e 
recently been mode Dr G t Hampson, assistant 
lecturer in chemistry , J t Coliiian, assistant 
lecturer in zoology , E Baildoii, assistant lecturer 
in meohaiiical engineering 

The Council has recoivotl a notification of a 
bequest free from legacy duty, under the wdl of 
the late Mrs Lucy 11 Haborshon m the followmg 
terms To tho University of Slit ffield any of my 
late husliand s books on mining or kindred subjeobi 
which they may care to have and the sum of Three 
thousand Pounds for the purpose of founding or 
establishing a fund to provide Scholarships m Mining 
to be called ‘The Matthew Henry Habershon Scholar 
ships’, and a further sum of One thousand Pounds 
for coal dust research work 

Mr M H Evans has resigned his post of lecturer 
in physios, and Dr E Seddon his post of lecturer m 
gloss technology and research phvsicist 
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Science News a Century Ago 

The Zoological Society 

At a inet‘ting of tho Zoological Society on OctoVier 
23, 1838, lottorH from three roircRponding ineinbora 
were rood M Julian JleHjardinB, seen'tarv of the 
Natural History Society of Mauritius, wrote saying 
that it MUH hiH intention to leave that island on 
January 1 of the followuig year tor England, with 
a largo collection of objects on natuial history, many 
of which ho intended for the Society, Colonel P 
f'anipbell wrote from Alexandria that he hail not 
yet succeedod in gaming any furthor information 
rospectmg tho possibility of procuiing some white 
elephants for tho menagerie in Regent’s Park, 
and Jueut -Colonel Doherty, governor of , Sierra 
Tjoone, wiote that he was using every exertion to 
procure for the Society a male and female chimpanr,oe 

Statue of Watt at Greenock 

“’J'Ht Statue of James Watt, by Sir Francis 
Chantrey, is now placed in tho building cri'cted for 
It m Union-street Tt is an 8 feet figure, of statuary' 
marble, and weighs upwards of 2 tons, and tho 
pedestal, which is of Sicilian marble, weighs about 
3 tons On tho front ot the pedestal is tho following 
inscription, from tho classic pen of Lord Ji'ffrey ‘llio 
inhabitants of (Ireeiiook have erected this statue to 
James Watt, not to ext<>nd a fame already identified 
with the numeles of steam, but to testify the pride 
and reverence with which he is remombci-ed m the 
place of his nativity, and thoir deep sense of the 
great benefits his genius has confeinil on mankind 
Bom XTX January MDCCXXXVT Died at Heath- 
Hold m Staffordshire, August XXV, MDCCCXIX’ 
On the right of the pedestal is a shiebl containing 
tho Anus of Greenock, and on tlie left strength and 
speed ” {Meetianics' Magazine, October 27, 1838 ) 

Airy’s Compass Experiments 

I'itrouohout 1838, the Astronomer Royal, Airy, 
was much oecupiial with tho improvement of com- 
passes for non sliips, and, at the instigation of the 
Adniiraltv, m tho svimmer made experiments in tho 
steamer Rainbow On October 6 he received an 
application from the owner of the iron sailing ship 
Ironsides to correct her compasses. Ho accordingly 
went to Divorpool whore ho, as he said, “made a 
very important improvemctit in the practical mode 
of performing the correction” On October 28 ho 
wrote to his wifo referring to tho Ironsides' “I 
worked up tho observations so much as to soo that 
the compass disturlsmco is not so groat as in the 
‘Rainbow’ (36° instead of 60°), but quite enough to 
make the v essel w oithless , and that it is quite 
differi'nt in direction from that in the ‘Rainbow’— 
so that if they had stolen one of the ‘Rainbow’ 
correctors and put it into this ship it would have 
been worse than before ” Again, on November 1, 
he wrote, ‘‘On Wednesday I again went to the ship 
and tried small alterations in the oorroctors I am 
confident now that tho thmg is very near, but we 
are most abominabh baffled by the sluggishness of 
the compass ’ Airy reported on his experiments to 
the Admiralty and on December 4 had an interview 
with Lord Minto, the First Lord of the Admiralty, 
and Mr. Wood (afterwards Lonf Halifax), tho seore- 
teury, but ‘‘they refused to sanction any reword to 
roe” His experiments, however, led to a groat 
extension in the building of iron vessels. 


Societies and Academies 

Pans 

Academy of Sciences (C R , 207, 437-466, August 29, 
1938) 

H Lkbesouk Eqiiivaleiico of regular polyhodra 
P. Lejay : Method of oalciilation of the coefficients 
oharactcriKing atmospheric obscurity. Variations of 
this obscurity in tho neighbourbood of Shanghai 
A R 08 E 1 TBI.ATT Senes of univalent powers in the 
circle of unity 

P LifevY : Addition of definite aleatory vaiiablos 
of modulus ono. 

L I Gama : Additivity ot the accumulatif 
H. Bizette, G F Sqdebe and B. TsaI • '1 he 
transition point X of tho magnetic susceptibility of 
manganous oxide Curves are given for the suscepti- 
bility at 7,000 gauss and 24,000 gauss from about 
40° K to ordinary temperature 
Mixe M -L AlIiAIS : New ineasuromonts of tho 
K spoctia of arsenic (33), si'lcnium (34) and bromine 
(36) 

A Dalviixiek . The intcnial structure of the 
glolK), and the genesis of the continents and oceans. 
An outline of a hypothesis, a feature of which is that 
the globe, while still incandescent, had five lunar seas 
which became tho basins of the oceans. The atmo- 
sphere conswtoti of hydrogen and helium, and as the 
temperatun- docroaseil, tho former reduced metallic 
oxides of tho sial and formed water which eventually 
condensed and eroded away tho lunar relief 
E Lederer and Mixe R Glaser Echmochromo 
and Bpinoohrome 'I'ho former, a rod pigment from 
tho blood coipustlcs of a sea-iiri bin, has bwn obtained 
ui irvstnllini) form ; while the latter, from the violet 
spines of a soa-urchm, is formed from it by the 
substitution of n hydroxyl group for a hydrogen 
atom 


(G 207, 457 46H, Sopt 6,1938) 

K Meni.kr New basis for the development of 
tho geometry of Holyai and laJiatchefski 

R Wavbe a method of Volteria and a theorem 
ot Dive relating to fluid ninsM>s 
S Nikitire l^xjjenmenfal study of the photo- 
dichroism of evanine 

J. Oautrfxkt and Mixe E L'ortegotan i Liber- 
ation of acetylcholine from tho ocety'lcholme complex 
of mammalian brain by cobra v-enom 

G. Ramon, A. Boivin and R Rjchou . Obtaining 
staphylococcal toxin and anatoxin in a medium of 
defmito chemical composition. 'I ho medium does not 
contain peptone. 


{C R.. 207, 469-480. Sept 12, 1938) 

R. Salem Convergence of Founer senes. 

F Leja ; Approximation of continuous functions 
by certain harmonic functions 
R Dalmon . Study of the constitution of nitric 
acid by its absorption spectra. 

H. Gault and E Steckl Research on tho con- 
densation of acyclic aldehydes with certam compounds 
oontainmg the carbonyl group. Condensation of 
formaldehyde and acetaldehyde with cyclohexanone 
Mllb. M. Fouboboy : In Pinus ptnea each con- 
vergent conserves its functional mdividuahty during 
reduction 
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(CR, 207, 608. Sept, lit, 1938) 

S. G Waksman and J. W. Fostkb . Effect of /me 
on the plant body of Rhizopua mgneana, and the 
production of acid by tliut organism In the nutrition 
of this organism, /me acts as n cataKst for the pro- 
duction of fumanc acid 

E. Batschelkt Hypothesis of M E Lasker 
relatmg to jioljTiomial ideals 
P Guj.is Equations of Haai relative to the 
calculus of variations 

G -A Botjtby and R /{ouckJ'.bmakn ITso of dr\ 
[copper-copper oxide] icctilior for the proiluction of 
continuous high tension [current] An apparatus 
giving 10 milliamjierea at 100,000 \olts and utili/.ing 
this principle has been const ructisl A similar 
machine giving the same curnsit at .6(81,000 volts is 
under construction 

K Tremblot The quadruple star 69 Seiqient 
TIus star is usually regarded as a visual binary . 
spectrograms recently obtained siiggi st that it is a 
quadruple star 

K DE Maixemann and F SuiiSMt Magneta 
lotatoi-j power of hydrofluoiic afid 
M Rossionol and A RiBort-i-hAi' Vitioii of 
lesorcinol on the birlilorhjiliatch of the quinine 
alkaloids 

A Boutii.i, ifc.it Iirtigiilai dilatoiiietrii auoinalies 
111 the copper nkunmniin alloys in the region of 12 to 
KXl aluminium 

J ViBET . Ago of the ligmtic (la\s ofNassiet, 
near Ainou (Landes) 

G Dubois and M-Llf (' Dubois Some peal IxsJs 
of Haute Tarentaiso 

D Lebotix . Influcnco of time and variations of 
tenipemture on the content of iigricultiu-al soils of 
w'att'r-soluble fertilizing principles 

G BBONSTfc.iN . Mechanmin of the foiniatiou of 
the polvqi of Mfuibraniparii m(nihiiinor<ii L 

Brussels 

Royal Academy (Rull Claniie Sci , 24. Nos (1 7, 1038) 

C DE LA Vallee Poussin . Irregular points 
Determination of masses from potentials 
li Godeaux • Unit pomts of the second kind of 
tyclic involutions belonging to an algebraic variety 
O DoNY-HifiNAUT.T 1 Discovery of the thermal 
metallurgy of /me m Belgium at the begiiiiiing of 
the runeteonth century Forgotten documents 
V Willem • Resjnratory movements of thn fiog 
A refutation of the conclusions of G P Gnonamuthu 
E DE WiLDEMAN Movements liuiing their di>- 
lelopment of certain organs of lugher plants 
M Brklot Subharmomc functions and balayage 
P Deebise Curves possessing a h> per-elliptic, 
cyolio involution without multiple points 
A Pestbaets • Stroobant’s stai stream 
R CoiTTBEZ : DjTiamics of spiral nebula* 

B. Depay • IVo aspects of the second law ol 

• hennodjTiamics in systems having a iion-uniform 

• emperaturo (1) and (2) 

Q. Petiau . Eigen functions ol the fiindsmeiital 
operators of Dirac’s theory of the' wlectroii 
<T. Braohkt . Localization of proteins lontaming 
the Bulphhydryl group during growth of amphibians 

K. Vandendbies . Homothflilism in Oci^uga 

L. DxBWlDuji Fundamental elements of the bi- 
rational transformations in four-ilimensional space. 

Z. M, Baoq : Distribution of aoetvlcholino in the 
potato plant. 


Cape Town 
Royal Society of South Afnca, August 17 
P VV' Laidli- b 'J he morjiholngy and classifica- 
tion of groiuiil and polished stone artefacts of South 
Afiieaii origin 

■I C Minni.E’i’ON Shaw Giouth changes and 
vaiiations m wart-hog (hud inoliirs, and thoir 
palicontological inqxiitaiice 

IT Zwabenstfin SeasoriiiU anal ions 111 sonsitivity 
to progosterono-iiidui e<l omiIhIioii 

K A SiiM'iBO The biological standardization ot 
ctitaiii steroids (1) Seasonal changes m response 
of Xeriopiis Iwms to methyl testosterone Methyl 
toslosteiuiie can induce ovulation m Xenopus loevxa 
The o\ Illation response of the animals to different 
doses of this steroid was investigated in July 1937 
and in January, Apiil and August 1938 At least 
forty aiiiiiials wero injectiMl for i acli dose-level The 
dose III Y was plotti-d against (he n'Hpoiiso per 


Seplembei 21 

W G iShaki’LES a coup-ilp-po7ng lactoiy site in 
the Nieuvvveld 

Raymond A. Dabt Population fluctuation over 
7,000 v'cars in Kgvfit 


Moscow 

Academy of Sciences (OR, 19, No. 8, 19.18) 

I D Pauamn Conquest of flu* Pole 

P P .Shir-shov Oei imological obsorvalioiiB 
E K Fumaov ( teoplivsiea' and astroiiuinicul 

W N SHOur,fc,jKiN The cliilt of lec-lielcls 
.S 1* Kvuhubin Fio/en gioumls loeedi* 

N E Kotchin Movi'iiient of a licsu v lujiiid in 
.1 eliamii I vcMlIi a steji on its bottom 

II (! FussLNKOir Astroplu'sics at the North 
Pole 

A A GBi<ioiifc,v -Main iiliysico-goographical 
foaturoH of land in the an tie bolt 

A D Abkhanoelsky Principal features of tho 
tectonics of the iiorthom jiiut of the Atlaiitu Ocean 
and the Arctic 

S L Kushev and .1 A Livfc'iiov sky Piincipal 
points in tho evolution of the physico-gcsigrapliical 
conditions pnivniiin^, m the central depression of 
Ivamchatka during tho Quatemarv 
A E Ffc.BSMAN Geoebomistrv and mineralogy of 
jiolar n'gioiis 

V r \ ernvdsky .Some t,urroiit ^blems in the 
study of ICO of the arctic regions 

M. V Ktfnova roloiiriiig of the Polar Sea 
sediments 

N I TcHkurin Gonoeiil lilt ion of cakuim car 
bonate in the waters of the polar basin 

S. W Bbujkvicz Oxidation-reduction and the 
7>H of sediments of (hi* Barontz and Kara Seas 
B. G Booorov Biological seasons of the aivtio 
seas. 

P I UsACHKV . Biological analysis of ice-floea 
A A. Euorova : TliRmiopliile bacteria in the 
Arctic. 

V S. BuTKEwrrcH • Bacteria in the seas of the 
high-latitiidu arctic regions 

P J ScRMiDT ! Thres* now deep-sea fishes from 
the Okliotsk Sea 
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Forthcoming Events 

[Meftxngt marked with an nnttriak are open to the public ] 

Monday, October 24 

CJNrvBMlTY OF Lekos, at 6 16 Prof H Dingle The 
Social Relations of Spien«i * 

Tuesday, October 25 

Rovae HoHTictiLTtJBAE hoc iETY at 3 30 — F J Chit 
tenden The Behaviour of Plants (Master a Memorial 
Locturps Sucreetling lecture on November 8) 

Wednesday, October 26 

Iron and Steel Institi Tt (at the Institution of Civil 
Engineore) at 10 a m \utumn Meeting 

Thursday, October 27 

Birkbeck College, at 0 30 — Prof R Blanchard 
‘Habitat in tho Northern hi inch Alps (suceeedmg 
lecture on October 26) * 

Chadwick Public Llcti he (at the Royal Sanitary 
Institute), at 6 80 — Norman Macfadyen ‘ Tho i,vils 
of tho Congestion of P ipulaf ion and thi Way Out • 

Friday, October 28 

(jEOIKYsual Discussion (at the Royal Astronomical 
Society), at 4 30 — Ihe Nea Tnangulation”, to b*. 
opened by Major M Hotuie 

Bedsoh Cr UB Kino s Colt koe, Newcasilb upon Tyne, 
at 6 46 — Prof Max Bom Statistics m Chemistry 
and Physics (Bedaon Lecture) 


Appointments Vacant 


ArrucATioNs a 


tilt follgwlng sppointiiii 

litforr the dates lueutloiicd 
LgCTCSIB IS MATHSHATirS AI 
las CoUige (rose — The l3lr ct< r oi a 
Offices (Ity Hoad ( hester (October 1 
SOISNTIIIT ros WORK IS COSNRXIOS WITU HTDROOBN PRODOOTIOS 
St the BsUoon Uevel ipment E«Ul llshmi nt Csrdinsmn — The trader 
ScoreUry for State Air Ministry (S 2 [I ) Adaatral House Klagsws) 
W C 2 (ref B ISI October 2#> 

SnPSXIRTBNDSHT OF THX bSaiBXRKmO DBPABTIIRST Of the 
NstlonsI Physical lalioratnry The Director Natlooal riiysical 
Tjiborstory Teddlogton Middlesex (November 7) 

1 ICTCRBE IB BRaiNKERINO AND LbCTUBER IK BUttPIKO TrABKS 
in Bast london Teohnli al Colli ge South ADIta —High Commissioner 
for Sonth Africa rrafalgar Square London W C 2 (November 11) 
DarOTT IIIBICTOR nf the Imperial Bureau of Animal Nutrition 
Aboideen— The SeenUry Imperial Agricultural Bureaux 2 Uueen 
Anne s Oato Buildings London 8 W 1 (November 19) 

Dbfiity Dibkotos of the Imperial Bureau of Animal Breeding and 

Oenetlca Kdlnburgh— Prof K A B Irew Institute of Animal 

Oenetica West Mains Koad Kdinburgh (December 1) 

Asbistakt Lbotcrxr IK psychology In the tnlveialty of 

■ ustraUa— The Secretary to the Agent Oi ne— ' ‘ — * 

... ..„ strund B C 2 


Savoy House 116 i: 


^ Reports and other Publications 

(noi meludtd in the monthlg Bookt Supplement) 

Great Bntam and Ireland 

Department of Sclentlttc and Industrial Research Summary of 
Progress of the Oeolotfoal Survey of Orest Britain and the Muaenm 
of PnoUeal Geology for the Year 1937 with Report of the Oeoloolcal 
Survey Board sbm Report of the Director Pp Iv -1-109 (London 
H M Stationery Office ) 2i net (610 

Ttamactlona of the Royal Society of Edinburgh Vol 69 Fart 2, 
No 14 An Analysis and CompaiiKD of the Structural Pestures of 

DoefvfaKAsea Jdimosa Artla sp and Smnenbtreta ophiatUrmaUea 

(Mppertsp ^NormanW Radforth Pp ^-396 +2 plates 2s 3d 
Vol 69 Part 2, No 16 On Hhamphodiimi a Ptyotodont iVom the 

Middle Old Bed Sandstone of Scotland By Prof DM8 Wstaon 

Pp 397-410 + 1 piste 2e 8d (Edinburgh Robert Oranl and Son 
Ltd . London WlUlsms and Norgste, Ltd ) (610 
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Social Science Problems and Programme 


W HEN the Council of the British Association 
meets next month it will have before it 
the approval by the General Committee at the 
Cambridge meeting of the recommendation to 
create a new Division to deal with the social and 
mtemational relations of science So far during 
the century or more of its existence the work of 
the Association under the administration of the 
Council and subject to the approval of policy by 
the General Committee has been earned on 
through the Sections each dealing with a par 
ticular iHtuioh of science and meetmg only once a 
year As is impked by the deliberate choice of the 
term Division the new organisation is mtended to 
operate on somewhat different Imes being intim 
ately affiliated with the Association but semi 
autonomous Much preliminary work will be 
required before the precise form and activities of 
the Division can bo determined but the mam 
object of the Division to further the objective 
study of the social relations of science offers ample 
scope for undertakmg research mcludmg factual 
studies on the orgamzation of science and its 
social and economic relations for discussion of the 
social aspect of science the consideration of the 
pubho relations of science and for consultative 
work or as a 00 ordmating centre and information 
bureau 

The science of society is still embryomo and 
though the British Association may well prove to 
have taken a decisive step m acceleratmg its 
development even the mam hnes of organization 
or activity of the new Division >«rill probably reqmre 
some time to detemune Apart from anything 
rise the relative mmnts of various Imes of work 
Budh as the actual uutiation of research on par 
tioolar subjects and the various possibilities m 


regard to consultative or co ordmatmg work as 
well as to the importance of implementmg means 
for bringing the fndmgs of science more effectively 
before the general p ibho must be determmed 
before the new Division can well allocate its 
resources and activities Nor can it be mdifferent 
to such recent developments as the founding of 
Nuffield CoUege Oxford and the recently ostab 
hshed National Institute for Economic and Social 
Research Loidon 

The extent and character of the mvestigations 
provided by such 1 hI es will obviously be a 
matter of prime concern to the new Division m 
considering the imtiation of any research project 
of its own In considering the initial activities of 
the Division however especially in regard to 
factual research the plan adopted by the Com 
mittee on Science and its Social Relations (C S S R ) 
of the International Council of Scientific Umons 
should be of some assistance This Committee is 
endeavourmg to collect material for the prepara 
tion of a report and of bibhographies on the social 
relations of soi noe to bo presented at the next 
meetmg of the International Council ot Scientific 
Umons m 1940 The r port is designed to cover 
outstanding developments m the vanous branches 
of science new applications of soienoe m human 
society the organization of scientific mvestigation 
and its apphcation with summaries of mterpre 
tative work on the world picture as given by 
science and its social relations 

In pursuance of this plan the Committee has 
approached national academies and a number of 
mtemational scientific organizations for assistance 
by the supply of relevant mformation A number 
of correspondents have m this way been appomted 
to whom have been forwarded a questionnsure 
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oorenng points m soienoe in general and in special 
branches of science upon which information is 
required These questionnaires should be of value 
m framing the initial pohoy of the new Division 
of the Bntish Association Obviously, as is 
unphed in what has already been written, the 
Division should first have regard to the existing 
position of social research in Great Britain It 
must have before it accurate information as to the 
extent and resources of the research effort m this 
field Something of the nature of what may be 
termed a map of social research is called for at 
an early stage To meet this requirement the 
Division might well decide to attempt to develop 
CO ordmatmg functions and activities and to 
establish a oo ordmatmg committee or mformation 
bureau, and also to establish relations with institu 
tions dealmg with social relations of science at 
home and abroad 

The requuod picture ol research however 
cannot be limited to social research alone Its 
significance can only be assessed when it is seen 
in its proper perspective in the general map of 
research effort, both scientific and industrial For 
this reason, the Division might well consider imple 
mentmg an inijuiry mto the nature extent and 
resouroes available for scientific and techmcal 
research m Great Bntam generally on larger and 
more authoritative Imes than the mquiry mitiated 
some years ago by the Association of Scientific 
Workers 

Acquisition of precise data m this manner is 
undoubtedly an essential prehmmary if the new 
Division is to utihze to the best advantage such 
resources os may be at its disposal for factual 
research m social sciences Moreover, it can scarcely 
be doubted that apart from the researches actually 
initiated by the Division, its mfluenoe could most 
valuably be exerted to assist in such a reorientation 
or diversion of research effort from the physical to 
the biological sciences os has been urged by Prof 
W McDougall Dr Juhan Huxley and others 
Such representations would gam unmensely m 
authority if supported by data drawn from such 
a survey as we have indicated 

The activities we have just suggested are of 
themselves likely to require the institution of 
effort or the establishment of organization to deal 
with many other matters contemplated m the 
memoranda submitted to the General Ckumnittee 
of the Association at Cambridge such as the 
establishment of consultative machinery, the 
supply of material for the information of the 
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pubhe, and so on Moreover, the appomtment of 
research committees similar to those constituted 
by the various sections of the Association must 
be one of the functions of the Division 
The imtiation of research by the new Division 
requuw, however, not only a survey of existmg 
activities and resources but also the elaboration of 
an adequate plan of research It is not essential 
to assume that the Division should alone be 
responsible for the actual initiation of research 
One of its valuable functions, if it develops mto 
the oo ordmatmg institution that is desired, may 
well be that of providing an authoritative plan ot 
rraearoh desirable mthe social field, the execution 
of which m detail is earned out by consultation 
with the various research institutions as well as 
by research committees of the Division 
What may be termed the research programme 
of the new Division might thus consist of a 
broad and long range plan conceived in relation 
to the needs and opportunities as revealed bv 
the information available, which would form the 
basis of detailed programmes some of which 
might be executed by the Division itself and 
others by other institutions or some of the pro 
fessional associations whose contribution at present 
IS msignifioant Possession of a broad and long- 
raoQge plan would moreover, enable the Division 
to take the detached view essential if its recom 
mendations from time to tune regardmg the 
diversion and re onentation of research effort are 
to carry due weight and authority 

An admirable exposition of posslhilities foi 
basic research m this field has been given by Prof 
H Levy m a chapter on the scientific study of 
social development m his recent book A 
Philosophy for a Modem Man” Indeed, many 
of the features of social hfe which he enumerates 
as requinng quantitative measures constitute a pro 
gramme which might with advantage be considered 
by the Division These vanables fall mto three 
mam groups There are first the quahties which 
detemune the technological level of the oommurnty 
within which group are moluded all types of 
busmess and mdustnal enterprise Then there are 
the quahties defining the physiological level of the 
population In this group are included all those 
factors that determine the conditions imder which 
people hve The third group comprises the quah- 
ties which define the cultural level of the popula- 
tion and includes all those mental and sesthetio 
quahties that thrive or are frustrated by the con- 
ditions imposed m the other two fields. 
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Prof Levy’s approaoh is, indeed, very similar 
to that adopted by Lord Stamp m the programme 
of research outlined m his “Science and Social 
Adjustment’’ which also claims the attention of 
the new Division Prof Levy, mdeed, reiteiatos 
in somewhat different form a number of Lord 
Stamp’s proposals He suggests, for example, the 
construction of an index of the degree of research 
activity m the commumty, and sub indexes show 
mg how this IB composed of research m helds 
rangmg from highly mdustnal and engmeering to 
highly abstract, mathematical or logical He 
suggests further a special index to measure the 
degree to which research is directed towards 
destructive ends rather than constructive progress 
Agam, mdexes are required to measure the 
general techmcal level of commodity production 
or the social waste m the distributive and pro 
ductive processes, particularly m relation to the 
effect of intensive advertisement Similarly, it 
should be possible to establish some standard of 
maximum social efficiency m shelter and housmg 
provided for the commumty at any given time 
This would imply a relative mdex of efficiency of 
housmg and accommodation iur various social 
classes Like Lord Stamp Prof Levy directs 
attention to the need for a fundamental study 
of invention clearing m relation to patents and 
some mdex which would take account of factors 
hmdenng the assimilation or development of 
inventions Technological unemployment is an 
other topic presenting problems demanding 
quantitative study, while on the physiological 


Bide Prof Levy urges the elaboration of an 
mdex of physical fitness apphcable not only 
to mdividuals but also to social classes, as well 
as an environmental mdex, a food value level 
based on the biological value of the food consumed 
by the individual, to be taken m association with 
the cost of hvmg mdex figure, as well as a 
resistance index to measure the extent to which 
the mdmdual can withstand the onset of various 
illnesses, diseases or epidemics 

Here alone indeed there is outlined a programme 
which the new Division might at first well find 
overwhelming If, however, its organization and 
activities are conceived on broad, fundamental and 
long range lines, there need bo no fear of its bemg 
so immeised m the detail of a few investigations 
that it fails to exercise the co ordmatmg and 
stimulatmg effect over the whole field that is 
desired So far as specific researches may be 
concerned, its contnbution, apart from the formu- 
lation of a broad plan may well be m just those 
borderlme problems, at the growmg pomts of 
research m different departments of science which 
involve organized and many-sided efforts for their 
solution While, therefore the new Division may 
appoint research committees to report upon these 
and other matters, it will be desirable at an 
early stage to examine the data which must 
form the basis alike for a comprehensive plan 
of social lesearch or for any representation de 
signed either to re orientate research effort or 
to stimulate fresh effoit m professional or other 
quarters 


A History of Bacteriology and Bacteriologists 


The History of Bacteriology 
By Prof William Bulloch (University of London, 
Heath Clark Lectures, 1936, dehvered at the 
London School of Hygiene and Tropical Medicine ) 
Pp XU +422-1-16 plates (London, New York and 
Toronto Oxford University Press 1938 ) 10« 6d 
net 

OINCE the appearance of Lllffler’s fragmentary 
and otherwise faulty “Lectures” m 1887, 
students of the history of bacteriology have had 
no guide-book to this mtrigumg and oomphoated 
subject They will all, therefore, welcome the 
present volume— wntten by the foremost hving 


authority, who has hvixl through the heroic age 
and was personally acquainted with many of the 
heroes It is true he had given us a foretaste of 
his knowledge in the ‘ System of Bactenology” 
(vol 1, 1930) published by the Medical Research 
Council but this larva is now metamorphosed 
mto an imago which will surely serve the most 
exactmg needs of histoncal students for at least 
another generation Though ongmafly dehvered — 
like Loffler’s essay in the form of lectures, this 
final product is actually a well documented con- 
tribution to science 

The book is divided mto eleven chapters deahng 
respectively with ancient doctrmes of contagion , 
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oontagium ammatum , fermentation , spontaneous 
generation and heterogenesis , putrefaction and 
putnd intoxication , pyeemia, septiceemia, and 
surgical sepsis specific element in disease , 
classification of bactena , cultivation of bacteria , 
Pasteur’s work on attenuation of virus , history 
of doctrines of immunity These chapters are 
amplified by copious and detailed individual 
bibhographies (64 pages) and a concise interna 
tional biographical dictionary (68 pages) of “some 
of the early workers in bacteriology’’ — ^which is 
as remarkable for its inclusions as for its omissions 
Sixteen inserted plates of portraits and other 
illustrative matter with two full indexes of persons 
and subjects round off the work 
No man, hvmg or dead, has ever before 
attempted to cover all this ground with the same 
thoroughness As the author says, in his short 
preface if the task had been easy it would not 
have been left so long undone Consequently this 
book IS incomparable m every sense , and for this 
reason there is probably no man now alive who 
18 competent to review or cnticlze it in its entirety 
The foUowmg remarks therefore merely record the 
impressions which it has made upon another and 
less expenenoed labourer m neighbounng histone 
fields who can make no claim to first hand know 
ledge of all the sources and matenals which are 
here so ably expounded and summarized 
My first impression — for what it may be worth 
after a single perusal — is one of unqualified 
admiration for the author’s sohd learmng I was 
already aware, of course that he had studied the 
subject all his life, and I have ever admired and 
respected his dogged devotion to facts yet I 
now appreciate once more, as though they were 
sometlung new, the sterUng quahties displayed m 
this book The data are presented concisely and 
fairly , and the author’s own comments and con 
elusions appear, to me, almost mvanably just and 
judicious A young man could not have composed 
such a book, and few older men could have com 
pressed then- ripe knowledge and expenence mto 
so small a compass Yet there is here no parade of 
erudition most of the real work was obviously 
done— as it should bo— before the book was 
wntten In other words, the recorded facts have 
been ascertained verified, and properly digested, 
before presentation Many a simple sentenoe m 
this treatise must have taken years to evolve 
With so much to choose from, it is difficult to 
notice any one section particularly , but for my 
own part I find the chapter on spontaneous genera 
tion especially pleasmg as it reviews most satis 
faotonly and adequately almost the whole of this 
complex and previously misreported subject The 
account of Pasteur’s work — ^not only here but also 
elsewhere — is masterly. 
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In a work of this scope and size it is obviously 
impossible that no faults should be discoverable 
The half dozen typographical errors which I have 
noted should probably be laid to the charge of the 
pnnters (for example ‘lave’ for have’ (p vui), 
‘penoilhum’ for ‘PentcMvum' (p 92), ‘Willnan’ for 
‘WiUnau’ (p 417) etc ) But a few other shps 
also requue amendment Those old famihar friends 
“the two Janssens’’ crop up agam, regrettably, on 
p 19 (Zachanas is properly styled Janssen bewuse 
his father was named Johannes — altos Hans or 
Jan but Johannes was not a ‘Janssen’, but 
Zachanassen as Zachanas was his father In this 
ease Janssen was not a surname but a patronymic ) 
The statement, on the same page, that "the solar 
microscope invented by Leeuwenhoek was per 
footed by J N Lieberkiihn m 1739’’ is moorreot 
for Leeuwenhoek never mvented a solar micro 
scope, and the prevalent behef that he used a 
concave mirror magnifier of the Lieberkuhn type 
appears to be based merely upon a misunderstand 
mg of his own words and pictures It is also 
moorrect to say that 0 F Mliller — the “great 
Danish naturalist’’, as he is nghtly called — was 
born of (3erman parents’ (p 384) His father’s 
family, it is true were German immigrants mto 
Denmark , but his mother was a Dane {nie 
Margrethe Hennette Udsen) The title of Le Leu’s 
‘ Life’’ of that smgular character Dr David Gruby 
18 not "Le Davtd Gruby" (p 370) but "Le Dr 
Oruby I have noted a few other mistakes of the 
same order of tnviality, but can detect none of 
majpr magmtude m matters with which I am 
specially faimhar 

Although it covers so vast a field, this ‘history 
of bacteriology is primarily a history of the 
medical aspects of the subject and of those engaged 
in it Even on the medical side, moreover 
there is a sinking omission those mteresting 
and important organisms the spiroohntes are 
barely mentioned The history of iron-bactena, 
sulphur bactena, nitnfymg and other soil bactena 
of great physiological and economic importance is 
also almost excluded Wmogradsky (who was 
awarded the Leeuwenhoek Medal for 1^ researches 
m 1936) IS given three hnes m the biographical 
section, but his work is practically ignor^ m the 
text I regret to note also that the earhest English 
observers and illustrators of bactena have likewise 
been strangely overlooked Edmund King (1093), 
John Hams (1696), and the celebrated “Anonjrmous 
of 1703’’ were surely worthy of note ^bert 
Hooke IS moluded, however among the “early 
workers’’ m the biographical notices , but his 
observations on bactena are nowhere recorded 
And it IB a pity, I think, that quotations are not 
always given with the exact speUing, punctuation, 
and other tjrpographical pecuhanties of their 
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prototypes (see for example the citations from 
Leeuwenhoek and Benjamm Marten) To my 
nund quotations— especially in a histonoal work — 
should idways be given m their original form 
exactly But these are clearly tndes m comparison 
with the immense mass of accurate facts and 
ontically sifted data here impartially recorded and 
analysed 

This IS manifestly an important book but one 
which as I have already mdloated I am not com 
potent to judge— mdeed I should be the last man 
to judge or cntioize it as a whole All who are 
person^y acquamted with its author and who 
are truly mterested in its theme must simply 
rejoioe to see these mature judgements and records 
preserved m prmt for all time Some of us had 
previously been privileged to hear them— at least 
m part — more racily recounted by his own lips 
m his native Done yet even those who have 
not had this advantage must now recognize that 
this work IS the outcome of a lifetime devoted to 
the pursuit of naked truth Apparently nothmg 
m it IS given at second hand all its mformation 


IS fearlessly and faithfully chromoled from ongmal 
sources It is scientific history m the best histonoal 
tradition — accurate objective and honest — and 
can therefore be copied with complete confidence 
Ckmsequently I foresee a great popularity for this 
monograph among lesser wnters of histonoal 
sections and introductions to all manner of 
future articles Seldom can one buy such an 
almost miraculous haul of histonoal fish for half 
a gumea 

Nevertheless this admirable book is not merely 
a paradise for poachers it will also be used and 
trusted and acknowledged by every serious student 
who henceforth attempts to explore any of the 
same temtory and will undoubtedly remam an 
everlastmg mspiration to all future workers 
Incidentally and appropnately it illustrates anew 
the trith in a saying of Leeuwenhoek (the first 
gonume bacteriologist as be is here j ustly acclaimed) 
that de vrugten die tn den herfst njp werden 
lan^at konnen duuren — those fruits which ripen 
m autumn can last the longest 

CuFFOED Dobell 


British Mosquitoes 


The British Mosquitoes 
By J F Marshall Pp xi + 341 + 20 plates 
(London Bntish Museum (Natural History) 
1938) 20s 

N 1920 the Bntish Museum published a Hand 
book of Bntish Mosquitoes by Dr W D 
Lang it set up a new standard m its figures 
attention to early stages and m other ways That 
book has now been replaced by Mr Marshalls 
which though it owes much to its forerunner is 
definitely a neurbook and m many ways an advance 
on extant works on mosquitoes It is a matter of 
some mterest to notice that both these books have 
been wntten by men who might claun the distmc 
tion of bemg amateurs The author of the first a 
paleeontologist was asked under the stress of war 
to produce a monograph on these msects The 
author of the second an engmeer who found that 
salt marsh mosquitoes wore uncomfortable neigh 
hours turned his mind first to control and through 
that to scientific study 

In 1920 the British list of mosquitoes molded 
twenty species the present work includes twenty 
nme About half these additions are due to more 
oarefril oolleotmg the remamder to the recognition 
of spemes previously undetected or not regarded as 
separate 

The general structure of the book is on accepted 
hoes Mr Marshall tells the reader how to recognize 


a mosquito and mtroduces him to classification 
and nomenclature One may feel perhaps that 
though this is well done it is scarcely necessary 
for it has boon done so often before and a reader 
quite ignorant of mosquitoes is not hkely to use 
this serious work as a primer The general account 
of the biology of British mosquitoes at all stages 
mcludes an ingomous calendar showing what stage 
of each species may be found month by month 
For some of the species this has been elaborated 
to show the seasonal occurrence of each of the 
four larval stages separately One may here 
remark on the ingenuity with which the authoi 
sets out information as tables and diagrams The 
account of the early stages of adults of Bntish 
mosquitoes deals particularly with those anatomical 
points which are used in classification and the 
information is so full that one may separate the 
four larval stages of almost all the species There 
18 no other part of the world for which this detailed 
mformation is at present available 
Leaving general topics Mr Marshall then gives a 
review of the Bntish Anophelmes and Guhomes 
In each of the deeonptions attention is first 
directed to the chief distinguishing features of the 
adult the hypopygium and the larva In some 
oases a desonption of the pupa or of the egg has 
been moluded in addition This mcwphologioal 
information is followed by a short account of the 
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life history ecology etc of the species concerned 
and also (m most oases) by a list of its British 
records llie description of each species concludes 
with a bnef summary of its foreign distribution 
This part of the work is fully and beautifully illus 
trate 1 the majonty of the text figures being by 
Terzi An account of methods of control and some 
general notes on biologv bnng the book to an end 
It need scarcely be said that different authors 
would emphasize rather different parts of the sub 
ject The present reviewer thinks that the acooimt 
of those races of Anopheles macuhpenma which do 
not occur m Britain might well have been omitted 
particularly as the subject has received such full 
attention elsewhere It seems also that some 
reference should have been made to the British 
record of the yellow fever mosq ito {AedSs 


argtnUua) No one supposes that the insect occurs 
wild m Bntam but there is a printed record of 
it being found m Epping forest which should 
perhaps have been mentioned if only to pomt out 
that it might have been based on an error 
The book as a whole is remarkably up to date 
even on matters about which many entomologists 
are not well informed such as the relation of 
species of Anopheles to malaria and the physiology 
of mosquitoes The great majonty of the figures 
are line drawmgs by Mr Terzi many of them having 
already appeared in the previous book There are 
also some remarkably successful photographs of 
adult mosquitoes taken by the author and his 
assistant Mr Staley The few coloured plates are 
perhaps unnecessary andnotpartioularlysuccessful 
P A Buxton 


Relative Abilities in Primitive Groups 


Primitive Intelligence and Environment 
By Dr S D Porteus Pp ix+325 (New York 
The Macmillan Co 1937 ) 15s net 

S D PORTEUS has an 1 onourable 
record of studies m the comparative 
psychological endowment and capacities common 
m different social groups It is therefore the more 
to be regretted that this particular book is rather 
hastily thrown together and falls far short of what 
should reasonably be required m any scientific 
treatise Two thirds of it consists m theoretical 
diBoussion and m interesting but superficial de 
sonptions of the social and material environment 
of the various groups the members of wbch Dr 
Porteus has directly studied 
In the theoretical discussion the author shows 
himself to be alive to the difiSoulties of the type 
of oompansons which he is attemptmg to make 
and he states those difficulties fairly and well But 
that small portion of the book which is devoted 
to facts 18 poor The evidence brought forward 
18 not impressive m amount the methods employed 
— all oonsistmg in the apphcation of mental and 
ph 3 r 8 ioal tests — are not ^equately desonbed and 
the statistical form m which the results of the 
tests are presented is thoroughly unsatisfactory 
Very nearly half this factual section is devot^ 
to a study of results seoured from some form or 
femns of the author s well known maze test here 
treated without anything like suffloieDt justifica 
tion as an mdex ^ oapabihty to adapt to the 
demands of an enoroaohmg white oiTihzation If 
the test can be treated m this way it Is oortwnly 
a most extraordinary thing to find that vanous 


groups of Australian abongmals score more highly 
at it than do groups of Bantu natives But as 
only average scores are presented with no 
measure whatsoever of dispersion and no mdioa 
tion of the distnbution of scores it is actually 
impossible to draw any sure conclusion 

Other oompansons are made on the basis of 
psychophysical factors bram capacity ngbt and 
left band gnp and right or left hand dommanoe 
of gnp Ap{^ from the fact that here also only 
average measures are presented nobody knows yet 
what conclusions if any of a psychological nature 
can be drawn from these particular charaotenstios 

Finally there is a short chapter on Tests of 
Leanung Capacity These are m this book 
rather a mixed g^ They are made up of form 
board and assembling tests a footpnnts test — m 
which dupheate photographs of footpnnts on a 
dusty road have to be matched with the originals 
— ^tests of auditory and visual rote memory and 
a small battery of mteUigenoe tests of the routme 
kind From the apphcation of these httle is 
concluded 

Dr Porteus says that he will present the whole 
of the statistical detail later and fully Until be 
does so a final judgment of the value of his work 
as recorded m this volume must be suspended 
When be does so it is greatly to be hoped that he 
will consider fully what precise ontena both of 
a statistical and of a general psychological kind 
must be satisfied if the results of the apphcation 
of psychological tests are to be used senously for 
the purpose of comparing the relative abilities 
common in differently organized groups 

FOB 
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The Reverse Noution 
Introducing Negative Digits with Twelve as Base 
By J Haloro Johnston Pp x + 74 (Glasgow and 
London Blackie and Son, Ltd , 1938 ) 3« 6d net 

N this interesting book the author explains a new 
notation which he has devised to remove the 
mam defects of the Arabic notation Tlie two mam 
characteristics of the system, called the reverse 
notation, are the introduction of negative digits and 
the adoption of 12 as the radix or base The eon 
seoutive sequence of digits is written 6 5 4, 3, 2, 1, 
0, 1,2, 3, 4, 6, 6 so that any number like 8 is denoted 
by 14, whilst 154 represents seven dozen and four 
The notation is applied to the ordmary rules of 
anthmotio and the author claims that the numbers 
of the reverse notation are balanced about their 
centra o/ gravity , which is not the case with the 
Arabic system 

The whole scheme is undoubtedly very ingenious, 
but when judged impartially, there appear to be far 
more difficulties m the notation than there are die 
advantages in the existmg Arabic system The mitial 
trouble that teachers have m mtroducmg emd working 
with negative characteristics m logarithms is well 
known Indeed, to arouse a true concept of a negative 
number is by no means an easy problem either m 
psychology or pedagogy Yet m the system before 
us, negative digits abound , for example, log 
3 » 0 6440, log 6 3~36 1 3204", x 3 2464 and 

on page 47, the number of days in the year is ropro 
sented as 266 3ll63 ! 

The author fully realizes that the mtroduotion of 
such a notation is far from bemg a practical proposi 
tion, but hopes that it will be judged by the prmoiple 
of the survival of the fittest It is, nevertheless, veiy 
difficult to see how the system can first be mtroducod 
Are accountants, scientific and technical computers, 
busmesB men, etc , expected to meur the expense of 
changmg the basic notation upon which they have 
made their calculations for so long T If they 
were sufficiently convmoed of the advantages of the 
system to try the experiment, would this ultimately 
load to the introduction of the notation mto schools, 
where it should logically begm to evolve T One 
wonders, however, m this eventuality, what the 
teachers of arithmetic, especially m primary schools, 
would say to such a suggestion F O W B 

The Macaulay Institute for Soil Research 
Collected Papers, Vol 1 Edited by Dr W G Ogg 
Pp 16+64 papers (Aberdeen Macaulay Institute 
for Soil Re^rch, 1938 ) 21« 

T he Macaulay Institute for Soil Research was 
founded for the purpose of studying poesi 
bihties of land reclamation on the Island of Lewis, 
and of raismg the standard of agriculture and livmg 
of Its inhabitants Sir Robert Greig states m the 
preface that, sinoe the foundation of tho Institute, 
which is m Aberdeen, and of its experimental farm 
near Stornoway, Lewis has become more than self 
supporting m nulk and eggs, and fine pastures have 
appeared and are extending over the formerly 


worthless peat bogs Ihe Institute has justified its 
oxistonce, and has tended inevitably to extend its 
research activities beyond its origmal field of peat 
land reclamation 

These fifty four roprmts of papers by members of 
tho staff mdicato the steady growth in tlio scope of the 
Institute 8 work The Macaulay Institute is the only 
British station devoted entirely to soil research 
1* rom peat studies it has branched out mto the ohem 
istry and physics of mmtral soils and latterly mto 
soil classification and survey One can trace m those 
jiaptra the gradual evolution of a still mcomplotolj 
formevl Macaulay school of thought in soil science 
in whivh modem Russian and ancient Scottish beliefs 
are stnigglmg for mastery The papers themselves 
naturally vary m quality , some have obviously been 
includfd m order to moke the collection complete 
rather than for their intrinsic value, but, omitting 
these, a high standard is iiiamtainod It is note 
worthy that most of tho recently published papers 
deal with sjil chemistry classificivt ion and survey, 
rather than jxsat land reclamation This indicates a 
Welcome development Should Britain ever decide 
to take stock of its land tho Macaulay Institute 
would have an important patt to play in tho stock 
takmg This collection of papers shows that it is 
already equipped for tho part and can play it without 
detriment to tho oiiginal purpose for which tho 
Institute was founded 

Pyrenean Festivals 

Calendar ( ustoms Music and Magic Drama and 
Dance By Violet Alford Pp x +286 + 16 plates 
(London Chatto and Windus, 1937 ) 16« net 

M ISS ALFORD is well known as a student of 
the folk dance and song of European jieasant ry , 
but the Pyrenees is a region which m this subject 
she has made peculiarly her own province In this 
volume, aesthetically delightful, as well as soiontiflcally 
valuable, she has reviewed tho results of some years 
of observotion on both sides of tho political frontier 
among tho inhabitants of the Pyrenean regions from 
Catalonia on the east to the Basque country m the 
west Nor has she confined her studies to dance and 
song, for she deals here with some remarkable forms 
of custom and magical belief which serve to throw 
light on the main theme 

The ethnological character of the jieoples, as well 
as the geographical conditions of their habitat, have 
made for an mtonse conservatism m the past, which 
undoubtedly has led to the preservation in tho donees 
of religious and cultural concepts, which m their 
origin are probably older than anything found else 
where at present in Europe Such, for example, is 
the remarkable cult of the bear , while an apparent 
transformation mto ammal form represented m the 
dance recalls the fact that it is m this country that 
there occurs the palAohthio pamting of the animal- 
magician m the cave of Trois Fibres of Ari6ge 
Miss Alford s work is a veritable gold mme for 
evidence of survivals of primitivre modes of thought, 
and as such needs no Ihrther commendation to 
studoits of folk lore and primitive religion 
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Diffusion und chemtschc Reaktion in fcsten Stoffen 
Von Prof Dr Wilhelm Joat (Die ohemisohe Reaktion, 
heraiugegeben von K F Bonhoeffer imd H Mark, 
Band 2) Pp viii 4-231 (Dreeden und Leipzig 
Theodor Stei^opff, 1937 ) 20 gold marks 

T he present book deals with a number of 
phenomena which are of importance m modem 
physical chemistry The chapters deal with diffusion 
prooeesos m the solid state, irregulanties m lattices 
(FtMordnung) the elementary processes in solid 
reactions, tarnish and general reactions m the sohd 
state Although the literature is fairly well covered, 
there is more emphasis on modem work, moluding 
English and American The field covered is limited, 
so that many topics such as recrystallization are 
excluded but those parts soleotod for treatment are 
chosen judiciously and are dealt with m a very 
critical and systematic way A good feature is the 
close relation which is established between the 
theoretical principles (which are very olearly stated) 
and the experimental results The book is a well 
presented and accurate survey of an mtorestmg 
subject 

Reagent Chemicab and Standards 
with Methods of Assaying and Testing them , also 
the Preparation and Standardization of Volumetrio 
Solutions and Extensive Tables of Equivalents By 
Joseph Roam Pp x 4- 630 (Ixmdon Chapman 
and Hall, Ltd . 1937 ) 30s not 

T here are comparatively few books which deal 
with the standards and specifications for 
chemical reagents and, if only for this reason, the 
treatise under review would be acceptable , it is, 
however, doubly welcome m that it provides the most 
complete treatment of the subject hitherto produced 
Nearly five hundred substances ore listed, these 
mcluduig many of the newer organic chemicals and 
mdicators A^ys are provided m most oases for 
the major constituent as well as for the likely im 
punties, while tables arc given of the maximum 
tolerance permitted for the latter There is also a 
usefhl section on the preparation and standardization 
of volumetnc solutions, together with extensive tables 
of equivalents and gravimetnc factors 

A Note-Book of Tropical Agriculture 
Compiled by Prof R Cecil Wood Second edition 
Pp IV 4- 147 (Tnnidad Imperial College of Tropical 
A^culture, 1937 ) 6s 

T his is a small book that can be wholeheartedly 
reoonunended It is a development of a small 
compilation which the author made while he was m 
India, and now he has added the results of bis 
experience m Afnoa and m the West Indies Of 
course, many of the data given have no special 
referenoe to the tropics but the really valuable part 
of the book is that dealing with tropioed matenals 
and eqieoially with tropical crops, about which it is 
somewhat diffioult to get informaticm The book 
cannot fail to be of value to all who are prooeedmg 
to poabons oonneoted with agnoulture in any part 
of the tioples H H H 


Florae Siamensia Enumeratra* 
a List of the Plants known from Siam, with Records 
of their Ooourrenoe By the late Prof W G Craib 
Edited by A F Q Kerr Vol 2, Part 4 Vaoomiaoen 
toStyraoete Pp 311-393 (Bangkok The Bangkok 
Times Press, Ltd , London Luzao and Co , 1938 ) 
7 tes , 12s lOd 

S tudents of Asiatic botany will welcome the 
appearance of Vol 2, Part 4, of this work 
The Enumeratio was commenced m 1926 by the 
late Prof G W Craib, and since his death Dr 
A I Q Kerr has earned on the work 

The present volume, which is arranged on the 
Benthom and Hooker system, contains the families 
Vaoomiaceao to btyraceas A glance at the names of 
the oolloctors and of the authors of now species 
shows how greatly we are mdebted to Prof Craib, 
Dr Kerr and their co workers for our knowledge of 
the flora of Siam The issue of further parts will be 
awaited with mtorost 

Nationalism and the Communal Mind 

By Dr E HanburyHankm Pp xv4-199 (London 

Watts and Co Ltd , 1937 ) 7« id net 

D r HANKIN 8 approach to the problem of 
nationalism and his examination of the causes 
which underlie the sporadic and periodic outbursts 
of this expression of the communal mmd, are of eon 
siderable mterest to the anthropologist and the 
alienist Like other mquirers, he traces it to the 
blood bond, but m a different sense He associates 
it with the group of customs of primitive peoples at 
the head of which sue cannibalism head hunting and 
the like, and behmd which ore the magical or mystical 
conceptions of assimilation of power, whether from 
enemy or friend In support of the contention that 
primitive ideas of this type may survive deep down 
m the subconscious of the oommunal mind, the 
sporadic resurgence of canmbalism and other forms 
of the blood lust would appear to lend a measure of 
support 

Die Leuchtnussen und ihre Verwendung 
eme Einfuhrung m Fluoreszenz und Phosphoreszenz 
der festen K6rpor Von Dr Henrietta Rupp Pp 
VI + 163 4- 2 plates (Berlm Gebruder Bomtraeger, 
1937 ) 8 gold marics 

P HOSPHORESCENCE has so many modem ap 
plioations and is of such fundamental signifioanoe 
m connexion with the theory of the solid state, that 
the appearanoe of this wellwntten and oompre 
hensive account of it is very welcome Dr Rupp 
describes the methods used to excite and analyse 
phoqihureeoent light, and gives an outlme of the 
prmoipal uses of phosphorescent bodies and the 
tbeones of pbospboresoenoe Her bo< k » particularly 
valuable from the orderly way m which phenomena 
are classified, permitting of quick referenoe to any 
particular aspect of the subject, and for the detailed 
accounts provided of the preparation of some 
materials of teohmoal nnportanoe It moludes a 
short history of phosphoresoenoe, and a bibhogn^pby 
of recent publications 
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Oceanography and the Fluctuations in the Abundance 
of Marine Animals* 

By Dr Stanley Kemp, F R S 


A MOST important feature of animal life m 
the sea is the constant oocurrence of large 
vanations in abundance and these though they 
may not be greater appear to be more general in 
their incidence than m land animals One year 
may be exceptionally favourable with production 
far above normal to bo followed perhaps by 
several years of scarcity and it is not uncommon 
to find that fish belonging to one year class are 
fifty times as numerous as those of another It 
18 on these great variations in abundance that 
fishery prediction is based 
Some very valuable information on fiuctuations 
m year classes of fish has recently been collected 
by the International Council for the Exploration of 
the Sea The object of the Council was to sum 
manze data on good and bad survival years in 
some of the pnncipal food fishes and the reports 
firam the specialists who were appointed to under 
take the work are of particular interest For some 
fish the available information was found m 
sufiScient but for cod haddock hernng and 
plaice the data are adequate at least for some 
areas The results show that m different parts 
of the north east Atlantic there are with rare 
exceptions no comcidencos in good or bad spawnmg 
seasons even if one species only is considered and 
the evidence thus is that the fiuctuations which 
are observed are regional m their mcidence 
Of recent years however it has become m 
oreasingly apparent that m addition to the annual 
fluctuations there are other over ndmg influences 
at work which not only affect the abundance of 
Dianne animals but also may bring about great 
changes in their distribution For the past thirteen 
years Mr F S Bussell has been studying the 
young fish taken m the plankton at Plymouth and 
has made regular collections by standard methods 
m the neighbourhood of the Eddystone He finds 
that from 1931 onwards there has been an alarmmg 
decrease in the abundance of larval fish At first 
this decrease occurred m the comparatively small 
number of summer spawnmg fli^ but it has now 
extended to the spring spawnmg fish also If we 
compare the average numbers for the four year 

•from tbe pnrridmtU addrai to Section D (Zoology) of the 
Bittah SjMoUtiaa, daihruad «t Cunbridga on Sugiut IS. Tbe 
MSnMata iddnM oontals* wveml tnblM of dnta span whloh the 
usnaMnt a bwed. 


period 1934 37 with those for the same period 
ten years ago 1924-27 we find that the larvae of 
summer spawnmg fish have now been reduced to 
httle more than one fifth of their former abundance 
while the numbers of the yo mg of spring spawmng 
fish have dropped to one third It is particularly 
to be noted that all species of fish are similarly 
affected and bearing in mmd the evidence I have 
already mentioned on good and bad survival years 
this fact alone is suflScient to show that the decrease 
18 not due to a chance comcidence m annual 
fluctuations 

This change which has come about m recent 
years is unfortunately apparent also m the Ply 
mouth hemng fishery which has dechned to such 
an extent that it is now virt lally non existent 
As with herrmg fisheries elsewhere the catch has 
shown marked fluctuations — the seasons 1924-25 
1927 28 and 1929 30 were much above the 
average These however are normal amual 
fluctuations and they are d le as Mr Ford has 
shown to the great abundance of five year old 
fish there were specially successful spawning 
seasons m 1920 1923 an 1 192o 

The signifacant feature is however the marked 
change in the composition of the catch which 
began in 1931 32 — that is to say in the winter 
of the year m which the s immer spawnmg fish 
larvss showed their first signs of declme Pnor 
to 1931-32 the younger herrmg not more than 
BIX years old always formed at least two thirds 
of the catch In that season the younger fish were 
only 52 per cent of the total and from then on 
there has been a rapid detenoration until to day 
there are less than ^ jier cent of the younger and 
more than 80 per cent of the older 

The change found by Mr lord m the constitu 
tion of the herrmg shcals was not immediately 
reflected in the size of the catches which for some 
years were mamtamed at a good level by the 
considerable stocks of older fish But as these 
passed out they were not replaced by any adequate 
numbers of the younger year classes and m recent 
years the fishery has been profoundly affected 
Formerly the number of Lowestoft drifters which 
visited Plymouth for the herring season rarely fell 
below 75 and was sometimes well over 100 during 
tbe past season only one came 
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It 18 interesting and perhaps sigmdoant to note 
that, aa Mr G P Farran has shown the stock of 
hemng on the north coast of Donegal has shown 
a pronounced decline m recent years The decline 
began in 1930, some eighteen months before the 
change m the constitution of the Pl 3 maouth shoals 
was first seen and the mdustry based on this 
fishery has suffered greatly Mr Farran tells me 
however, that the shortage of herrmg in recent 
years has been accompanied, just as at Plymouth, 
by a great reduction in the numbers of the earber 
year classes and it is thus possible that the same 
long period fluctuation is affecting both areas 

Factors in Long-Period Fluctuations 

Smce 1931 , when the depression m the Plymouth 
area began there has b^n a marked change m 
the amount of phosphate m the offshore waters 
Records made by Dr W R G Atkms and Dr 
L H N Cooper show that the phosphate is at 
its maximum in the wmter in December and 
January, and smce the phytoplankton crop is 
limited by the amount of phosphate m the water 
the wmter records give a good indication of the 
quantity of food which will be available for fish 
larvae The records show a heavy decrease m 
phosphate beginnmg in 1931 If the average values 
for the two four year penods 1924-27 and 1934-37 
are compared, we find that the decrease has been 
about 35 per cent The fact that the larvae of 
summer spawnmg fish were the first to feel the 
adverse conditions and that those of the sprmg 
spawnmg fish were not seriously aififected until 
1936, can m theory at least be explamed in terms 
of nutrient salts a reduced crop of phytoplankton 
will mean a smaller supply of zooplankton and this 
will mostly be oonsum^ by the sprmg larvae 
leavmg little or none for those that come later 
m the year 

Renewal of the phosphate m the Channel 
appears to be largely dependent on an inflow of 
mixed Atlantic water which is rich m phosphate 
because it oontams water that has upwelled at the 
edge of the continental shelf and it seems prob 
able that the normal water movements off the 
mouth of the Channel have undergone marked 
alteration m recent years Direct proof of this is 
lackmg, for we have no observations m the waters 
to the west of the Channel but evidence of it 
18 afforded by the very mteresting discovery 
which Mr Russell has made that oertam planktonic 
species may be used as indicators of water masses 
A relation of this kmd has been found m a number 
of plankton species, but it is here only necessary 
to refer to those belongmg to the genus SagUta, 
and these owmg to their abundance are the most 
useful 


Of the species of SagtUa, 8 aerraiodetitata is 
typical of the open Atlantic, 8 elegans of the 
mixed Atlantic water and 8 aeloaa of the Channel 
water The first of these is only to be found on 
rare occasions off Pljrmouth when the inflow of 
Atlantic water is exceptional Mr Russell’s data 
only began m 1930, tmd the records are therefore 
not as complete as could be desired It is how 
ever, known that for some years prior to this date 
the offshore plankton m the neighbourhood of 
Plymouth was of the kind characteristic of the 
mixed Atlantic water it was a very nch plankton 
with such forms as Meganycltphanea and Aglantha 
It was this type of plankton which was found in 
1930 and m the regular senes of tow not hauls 
made m that year, Mr Russell found that there 
was 94 per cent of 8 elegans and only 6 per cent 
of 8 aetosa In the foUowmg year when the 
deficiency of phosphate and of summer spawnmg 
fish larvae first became manifest, there was a con 
spicuous change m the SagtUa population of 
8 elegans there was only 17 per cent, while there 
was 83 per cent of 8 aetosa feince then 8 aetosa 
has always greatly preponderated in the catches 
with a percentage of 93 or more with the smgle 
exception of 1936, when there was 60 per cent of 
8 aeioaa and 40 per cent of 8 elegans There is 
no doubt there was a small incursion of imxed 
Atlantic water m the Channel m this year, but it 
WM apparently msufficient to alter the trend of 
events 

We thus have evidence from four separate sources 
of the changed conditions which have prevailed 
m the Channel smce 1930-31 These sources are 
(i) the winter phosphate maximum , (u) the 

numbers of fish larvae , (iii) the constitution of 
the spawning hemng shoals , and (iv) the 
predominance of one or other species of 
Sag%Ua The picture, to my mmd at least, is 
convmcing one gams the impression that if only 
we hod fuller knowledge corroborative data from 
many biological sources would be forthcommg 

We may suppose that this long period fluctuation 
at the mouth of the Channel will end m due course 
but we have no means of knowmg when this will 
happen When the change comes it will be heralded, 
we beheve, by the return of SagtUa elegans in large 
numbers, and by a marked mcrease m the wmter 
phosphate maximum The fisherman will pre 
sumably not find any immediate improvement in 
the bottom fish As yet he has perhaps scarcely 
realized the full extent of the depression which 
started some years ago, and when there is a return 
to better conditions, he must wait until the m 
creased numbers of larvse grow to fish of market 
able size It is possible, however, that bottom 
hving fish have been migratmg mto the area and 
that he may thus m some measure escape the worst 
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effeota of the depieesion If the younger hemng 
have forsaken their spawning grounds and gone 
elsewhere we may hope that they will at once 
return m force when conditions improve and that 
the Plymouth fishery will rapidly be re established 
If however they have throughout held to their 


former migration routes and the present dearth 
18 due to lack of suitable conditions for the larv®, 
they are in the same position as the bottom fish 
and a number of years must elapse before the 
fishery can be resumed 

(To be continue I ) 


Luminescence 


A n important senes of discussions arranged by 
the Faraday Society took place m the 
Biochemical Theatre of the University of Oxford 
on September 16-17 on the subject of Lumin 
escenoe A more appropriate time for the 
discussion of work m this field could scarcely have 
been chosen and m spite of recent events a 
surprisingly large number of visitors from overseas 
was present The discussions were formally 
divided mto three parts luminescence of vapours 
liquids and solutions luminescence of solids 
ohemiluminescenoe The subject of lummoscence 
18 of particular interest at the present time for 
two reasons First it forms an excellent testing 
ground for some of the more recent theories 
particularly with respect to the physical properties 
of sohds and the nature of chemical reactions 
Secondly a good deal of stimulation has been given 
by the technical interest in the subject The use 
of fiuoresoent sohds m discharge tubes as a means 
of modifymg the colour of the hght or increasmg 
the efficiency of such devices is undoubtedly leading 
up to new work of mterest and contributions to 
the meetmg were made by more than half a 
dozen mdustnal laboratones 

The first two parts of the discussion dealt 
essentially with the absorption of radiation by 
matter and its emission m the form of hght the 
final section was concerned however with the 
radiations emitted as a result of chemical re 
actions The now classical experiments of Polanyi 
and his collaborators on the charactenstios of the 
reaction between streams of halogen and sodium 
vapour at low pressure are a specially interesting 
example of ohemilummescence m that they are 
providmg the basis for theoretical work m this 
field 

A valuable feature of the earher parts of the 
meeting was the way m whioli ideas concerning 
the precise meaning of the terms fluorescence and 
phosphorescence were brought out If a lumin 
escent compound is first lUummated at 0 (see 
aooompan]nng graph) with radiation of constant 
mtensity, an appreciable time may elapse before 
the Inmmesoenoe reaches a constant value as along 


AB If the exciting radiation (for example ultra 
violet) 18 removed at a time corresponding to B 
a rapidly falling curve of mtensity BC follows 
Many an i m fact most of those engaged m expen 
mental work m this field have usually referr^ to 
the part AB as fluorescence and the part BC 
as phosphorescence Tlus usage is undoubtedly 
convenient from the experimenter s point of view 
smee the time constant of the lummoscence has 
usually been measured diinng the period BC It 
has of course been realized that the electrons 
returmng to the ground state during the equilibrium 
period B do BO only after a finite an I possibly 
considerable time after the absorption procew It 
was suggested m the course of the discussion that 
definitions b ised on the type of electron transition 
w uld be more fundamental than those already 
described On this basis the term fluorescence 



shoul I be reserved for all processes in which 
electrons are returnmg from excited energy states 
of parent atoms and the term phosphorescence 
used only in those oases whore the luminescence is 
dependent on temperature and is a result of 
electrons bemg involved m metastable states or 
completely removed from the parent atoms It is 
likely that the older defimtions will contmue to be 
used on account of their convemence and because 
of msufficiont data oonoemmg processes Further 
progress along these fines can only be made by a 
study of the time dependent effects of lumm 
escenoe and the oorrespondmg photo conductivity 
properties 

Very many substances both hquid and solid 
are capable of absorbmg some part of the ultra 
violet spectrum but comparatively few are 
lummesoent It is to be assumed that the 
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non luminescent substeinoes convert this absorbed 
energy into heat m the form of elastic vibrations of 
much smaller quanta than visible hght, and the 
important theory of Peierls developed some years 
ago on the problem of radiationless transitions m 
sohds IS now reoeivmg much attention This problem 
of radiationless transitions is of obvious importance 
to all branches of the subject In liquids and solu 
tions, forexample thefluorescenoemay be'quenohed’ 
by increasing concentration of the lummescent 
centres, or by the addition of oxygen The problems 
associated with the quenching of lummesoenoe by 
a close coupling between the excited molecules and 
the surrounding solvent on one hand, and the 
question of mtemal quenching on the other, were 
made clearer by pictorial representation m inter 
secting curves of potential energy as a function of 
atomic or molecular separation The work on 
hquids 18 concerned chiefly with orgamo solutions 
and the complexity of the problem mvolvod 
IS shown by the fact that some orgamo sohds 
show a largo drop m the quantum efficiency of 
fluorescence when put mto solution, while others 
show an equally sharp nse 

Almost a whole day was given up to the dis 
cussion of luminescence m sohds and on the 
whole this was the most successful feature of the 
meeting It is now clearly recognized that there 
are two chief classes of luminescent sohds The 
more restricted class contains pure sohds and it is 
sometimes possible to recognize these by the 
fluorescence of their solutions , notable examples 
of this kmd are the uranyl salts the platmo 
cyamdes, and certam rare earth compounds The 
fluorescence m the first two examples appears to 
be associated with co ordmation groups , m the 
rare earths the sharp hne spectra are connected 
with transitions within the 4/ shell, but it has not 
been explamed why only certam of the rare earths 
are fluorescent 

Most lummescent sohds, however, owe their 
properties to the dehberate addition of some 
impurity But between the two well defined groups 
of pure and dehberately impure sohds are a number 
of others, the cause of lurmnesoence m which is 
still m some doubt Zmo oxide, for example 
fluoresces m the near ultra violet with an easily 
recognizable spectrum and while it is assumed 
that the lummesoenoe is linked up with the ‘self 
impurity of excess zme, no durect proof of thu 
has yet been obtamed The presence of foretgn 
metid atoms m a sohd may be made a matter of 
direct spectroscopic or chemical test, but other 
means will have to be adopted m oases such as 
that of zmo oxide Calcium tungstate is also 
fluorescent when free from other metalhc impunties, 
and it has been suggested that the WO 4 co-ordma- 
tion group is of fundamental importance to the 
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lummesoenoe , it may well be, however, that the 
excess or defect of one of the lattice constituents has 
a bearing on this problem also ‘Pure’ zmo sulphide 
presents a problem of even greater difficulty Zmo 
sulphide has been prepared by several workersdunng 
the last few years m a state apparently free from 
foreign metallic impurity, and the fluorescence is a 
bright blue The precipitation of zinc sulphide 
free from oxide is, however, a matter of great 
difficulty if not impossible, and experiments have 
yet to bo earned out to prove whether the 
lummesoenoe is a property of the pure ZnS lattice 
or of a lattice contaimng (a) excess zmo or {b) some 
oxygen replacmg sulphur atoms These pomts 
have been mentioned merely to mdicate that the 
problems of mterpretmg the lummescence of sohds 
are by no means confined to the theoretical side 
The discussions at Oxford showed also the 
importance of low temperatures m the mvestiga 
tion of lummesoenoe m sohds The spectra are 
apart from a few exceptions generally of a con 
tmuous nature at room temperature The use of 
temperatures m the neighbourhood of 90‘’-20‘’ K 
has shown that many new features may be brought 
out, either in resolution, or m the comparuon of 
vanouB substances with a eommon activator In 
quite a number of solids luminescence is apparent 
only at these low temperatures The difficulties 
of measunng the absorption spectra of sohds m 
powder form are well known, but the discussion 
brought to hght a new technique that will doubt 
less be of value m this field Smgle crystals will, 
when obtamable, be of value, but the distmotion 
between surface and volume lummescence was 
emphasized as a pomt of importance 

The theoretical aspects of this part of the dis- 
cussion were of value m making clear the advance 
in ideas from the rather restneted zone theory as 
apphed to semi conductors a few years ago On 
this theory the sharp energy levels of an isolated 
atom were converted m the solid to a senes of 
possible energy bands, separated by ‘forbidden 
regions In a pure insulating sohd, it might be 
possible to raise an electron from the highest fuU 
band to the next possible empty band When 
this happened, the electron would be free to move 
through the crystal under an apphed field , such 
a case would correspond to the ionization of the 
parent atom, amd the recombmation of the electron 
with its positive ‘hole’ would give rise to the 
emission of radiation The advance m theory is 
conoemed with a possible senes of excitation levels 
lymg between the highest full band and the lowest 
conduction bamd The ‘forbidden’ zone on these 
ideas no longer exists m simple form, and it is 
possible, as might be expected, to exmte electrons 
m sohds without making them fr«e for photo 
conduction An important feature of the newer 
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theoretical ideas is that it should be possible to 
distinguish between excited and ionized atoms in 
the sohd by tests on photo conduction and on 
phosphorescence In the simplest oases the phos 
phors with a hyperboho decay law should be 
photo conductmg, while those with exponential 
decay laws should not The well known high 
efficiency of alpha particle excitation of lumin 
esoence m zmo sulphide phosphors, it was pointed 
out, 18 not due to the absorption of energy by the 
whole lattice and its subsequent transfer to the 
aotivatmg impurity atoms, but to the production 
of numbers of fairly high energy electrons (5 rays) 
oolhdmg directly with the impurities 
The last part of the moetmg was occupied with 
chemilummescence, which is usually concerned with 
the production of hght dunng chemical reactions , 
more recently, it has been shown that some re 
actions produce feeble radiations m the far 
ultra violet Biolummescence is now generally 
regarded as a chemilummescenoe m which the 
luciferm is oxidized in the presence of molecular 
oxygen and the enz 3 nne luciferase The work 
of Polanyi and Evans on sodium and chlorme 
vapour reactions is typical of one type of chemi 
lununesoence and indicates that the production of 
light is a consequence of the following steps 
Na + Z, = NaX + X 
X + Na, == NaZ* + Na 
NnZ* + Na = NaZ + Na + Av 


where Z is Ci Br or I, rather than one mvolvmg 
a neutral hahde molecule and an exmted sodium 
atom Bawn has recently extended this type of 
work to reactions mvolvmg organic hahdes such 
as CH,C1. CH.CCl.CH,, etc 

The other type of chemilummescenoe to be dis 
cussed was the oxidation process appearing m the 
luciferm reaction already mentioned, the oxidation 
of the Gngnard reagents the dimethyldiacndylium 
salts and many others Two methods of approach 
were apparent at the discussions Weiss adopted 
the more physical method and discussed the cases 
where the chemilummescence can be regarded 
as the reverse of photochemical dissociation 
(^ + B *£ AB + Av) and the quantum conditions 
associated with this type of reaction Drew, on 
the other hand has attacked the problem of ohemi- 
lummesoenco m the phthalio hydrazides from the 
purely chemical point of view of mvestigatmg the 
reactions that load to their formation, the effects 
of the nature and position of substituents, and the 
mteraction of the hydrazides with hydrogen 
peroxide 

The discussions as a whole were of value m 
making clear the precise nature of some of the 
important problems to bo solved and both the 
official meotmgs, and the more mformal exchanges 
of views that inevitably take place on occasions 
of this kind played their part 

J T Randall 


The State and Medical Research in Great Britain* 


' I 'HE annual Harveian Oration was dohvered 
by Sm Edward Mellanby, secretary of 
the Medical Research Council, on October 18 at 
the Royal College of Physicians, London, the 
subject of his discourse bemg “The State and 
Medical Research” 

Sir Edward first paid a tnbute to Harvey, who 
“stands out as one of the greatest mvestigators, 
and his work— a wonderful combmation of obser 
vation and experiment — is an example of the 
finest achievement of the human mmd” Harvey’s 
election m 1630 as physician m ordmary to 
Charles I brought him mto close association with 
the head of the State, and one result of this asso 
oiation was permission to make use of deer and 
other animals m the royal deipesnes for study — 
probably the first instance, with oertam legendary 
exceptions, of State support for medical research 
Harvey’s example has mduced more and more 
mdividuals to take up research, and the revohi 



tionary changes in medicine dunng the past sixty 
years only increase the appreciation of his fore 
sight and skill These revolutionary changes 
mclude the mtroduction of new methods for the 
diagnosis, treatment and prevention of disease , 
the enormous increase in hospital accommodation 
the formation and development of the chmcal 
laboratory and radiological department and the 
expansion and multiphiation of the public health 
services 

Increase of knowledge has been raamly respon 
sible for those developments and it heis come to 
be realized that health and disease are not condi- 
tions conferred upon man for his humble accept 
ance, but that by a certam methcnl (Harvey’s 
method) disease may be controlled and death 
itself warded off, and more and more men and 
women proceed to investigate and to accumulate 
knowledge 

The acceptance m Great Bntam of the new urge 
for researoh has been comparatively recent The 
late Earl Balfour said m 1896 “1 have all my life 
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been an ardent behever in a cause which is often 
laughed at — the cause of the endowment of 
research I think there is no branch of knowledge 
m which it may find a more useful field of apphoa 
tion than m that of advancing medical knowledge ” 
Agam, m 1900, Earl Balfour pomted out how 
meagre was the equipment for medical research m 
Great Britain compared with Germany, France, 
Switzerland and Italy Medical research m these 
countnes was undertaken for its own sake, and 
not necessarily for the elimmation of disease 
though the leaders of mdustry there and in the 
Unit^ States soon realized that it was to them 
advantage to devote some expenditure to the 
furtherance of research 

It has been said that Great Britain needed the 
stimulus of the Great War to realize the importance 
of research, resultmg m the settmg up of the 
Department of Scientific and Industrial Research 
in 1916 Actually, the Medical Research Com- 
mittee came into being somewhat earUer, in 1913, 
under the National Health Insurance Jomt Com 
mission, to administer funds provided by the 
National Insurance Act of 191 1 This arrangement 
termmated m 1919, and m 1920 the Medical 
Research Council took the place of the Committee, 
funds for the work of which were provided 
directly from the Treasury in the form of a 
Parliamentary grant m aid 

Sir Edward Mellanby then discussed the possible 
sources that might be anticipated for the endow 
ment of research, medical or industrial Had 
funds, private or otherwise not been available, 
such men as Darwm, Newton, Humphry Davy 
and Faraday could scarcely have pursued their 
work and made their discovcnes On the other 
hand, it is true that some of the best work has been 
done by those labounng under conditions of 
extreme simphcity, notable instances bemg those 
of Claude Bernard and Louis Pasteur Endow 
ment of research, medical or mdustnal, by pnvate 
mdividuals has been the exception m Great Bntam, 
but the American record m this respect durmg the 
past twenty years has been a fine one, and the 
extensive support given to British medical research 
by the Rockefeller Foundation may prove a 
stimulus to pnvate munificence here, of which 
the Nuffield scheme at Oxford is possibly an 
mdication 

The abihty to discover. Sir Edward remarked, 
18 present m all grades of society , but the real 
discoverer is rare m all classes, and it should be 
the object of civilized commiuuties to find him and 
to foster hia activities Failmg adequate pnvate 
endowment, all will agree that there is justification 
m Great Bntam for State support for research 
State support must, however, be associated with 
State control, a condition disagreeable to many 


owing to the fear of loss of freedom for the mvesti- 
gator History, however, has clearly demon- 
strated that State endowment is compatible with 
the beet type of medical research, and mdeed Sir 
Edward stated that one of the mam objects of his 
discourse was to show how State control of medical 
research can be associated with freedom to the 
investigator 

It 18 true that State control may have oertam 
dangers, such as pohtioal influences, imphcit m 
any State activity , not only has pohtical mfiuence 
been absent, but even pohtical interest has been 
uncommon m the affairs of the Medical Research 
Council While Parliament possesses ultimate 
control, the Council has been given great latitude 
m its pohoy and finance, and the disposal of the 
funds supplied is at its complete disposal Of the 
present eleven members of the Council, eight are 
chosen for their scientific and medical attamments, 
each one approved by both the Lord President 
of the Privy Council and the president of the Royal 
Society pohtical influence has had no detn 
mental effect upon the medical researches controlled 
by the Council A safeguard agamst bias and die 
tatorship on the part of the Council is the fact that 
there is constant change of personnel, each 
individual term of office being limited to four 
years 

The appraisal of a new discovery is clearly 
difficult and mistakes are inevitable from time 
to time, it IS seldom m the facts of a dis 
covery, but rather m their mterpretation, that 
mistakes are made, and in the Council’s work more 
mistakes are due to benevolence than to harsh 
ness 

After this statement of the case for State sup 
port of medical research, and vindication of its 
impartiahty in Great Bntam, Sir Edward pro 
oe^ed to desenbe the general prmoiples gmdmg 
the actions, and the work, of the Medical Research 
Counod For general guidance of detailed work, 
the Council rehes on the advice of special oom- 
mittees, of which there are twenty-seven at 
present, some bemg appomted conjomtly with 
other bodies, for example with the Royal Society 
of Medicme (ansssthetios), the Lister Institute 
(vitamms), the Bntish Empire Cancer Campaign 
(radiology) and others The Industrial Health 
Research Board, a subsidiary of the Medical 
Research CouncJ, also receives advice from com- 
mittees deahng with its problems The services 
of all members of these committees are given 
voluntanly Sir Edward also paid a tnbute to 
the wilhng oo-operation of the Royal Colleges of 
Phjwoians and of Suigeons 

With regard to finance, the present umual 
moome of the Council amounts to about £220,000, 
of which the State oontnbutes £196,000, a sum 
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that has recently been cntioized as being meagre 
in view of the possibilities through research of the 
reduction of expenditure on the country’s toll of 
Sickness, which costs the Government between 
200 and 300 milhon poimds annually In addi 
tion, pnvate funds held by the Council contribute 
£13,000 per annum, and a sum amounting to 
£12,000 IS derived from grants made by certain 
bodies for special purposes, mcludmg the Rocke 
feller Foundation, the Leverhulme Trustees, the 
British Empire Cancer Campaign and others 

The prmcipal factor limitmg research activity is 
personnel, and one of the endeavouis of the 
Council is to morease the number of research 
workers, but more funds will be necessary when 
more trained mvestigators become available 
Some system is also required for financing sudden 
important calls for organized research when these 
arise 

The Council has also established and inaintams 
the National Institute for Medical Research at 
Hampstead and Mill Hill, supports a growing 
numW of research units both climcal and labora 
tory, and provides grants for mdmdual workers 
At the National Institute for Medical Research, 
under the direction of Sir Henry Dale, work is done 
in two mam divisions, one mcludmg researches 
commg under physiology, pharmacology, and bio 
chemistry, the other those under experimental 
pathology and bactenology Here in addition to 
research, the standardization of biological pro- 
ducts, such as antitoxins, certam drugs, vitamins, 
and hormones, is undertaken, whereby the exact 
strengths of these products may be described m 
terms of units, and the doctor is thus able to pre- 
scribe known amounts of their active prmciples 

The Medical Research Council also mamtains at 
the Lister Institute a National Collection of Type 
Cultures, so that any medical man m the world 
can obtam at nommal cost a culture of almost any 
known micro organism At the Pathological Lab 
oratory of the Umversity of Oxford a Standards 
Department is mamtamed, from which prepara- 


tions of bactenal suspensions and sera are suppbed 
for use m the diagnosis of diseases, such as enteric 
and undulant fevers, and dysentery 

The placing of units of research m different 
institutions has developed with much success in 
recent years The Coimcil provides the salaries 
and the actual cost of the research the institution 
furiushmg the accommodation There have thus 
been established the neurological research unit at 
the Hospital for Diseases of the Nervous System, 
Queen Square Ixmdon, the research department 
on puerjieral infections at Queen Charlotte’s 
Hospital, London, the clinical research depart- 
ment at University College Hospital, London, and 
others Research grants to individuals are also 
made, such personal grants being usually limited to 
three years, and the worker is given full freedom 
to develop his problem A third activity of the 
Council IS <he award of travelling fellowships m 
research, and a number of the younger m^ical 
men of Great Bntam have been past holders of 
those fellowships Assistance is also givtn to Govern- 
ment departments on problems of health and disease 
After some remarks reganling initiative m 
research, and a reply to cnticisms respeotmg the 
type of medical research supported by the Council, 
Sir Edward Mellanby had something to say about 
the future, observing that the difficulty he foresaw 
was not that of obtaining knowledge, but of its 
apphcation to human needs He concluded his 
oration by pointing out that it is the function of 
the Medical Research Council to promote dis- 
covery, not to implement its apphcation He 
made an appeal to the Royal College of Physicians 
of London suggesting that the College as a body 
and through its fellows and members might use 
its prestige and influence in guidmg the profession 
and the public to appropriate action if such be 
needed, when scientific discovery has supphed 
new knowledge of importance to public health 
Finally, he submitted that the entry of the State 
mto the field of medical discovery has been both 
stimulating and fruitful 


Obituary Notice 


Sir Basil Mott, Bart , C.B , F R S 

B y the death of Sir Basil Mott on September 7, 
a pioneer m engmeenng practice, the Royal 
Society loses one of the few engineers who have been 
admitted to its fellowship He formed a link — one 
of the very few remaming — ^with those great figures 
whose names beoame almost household words m the 
latter part of the mneteenth century as the creators 
of outstanding engmeenng works — Benjamm Baker, 
Wolfe Bany, Charles Hawksley, Douglas Fox and 


others When a young man he gained experience, 
as a mining engineer, in work underground, which 
was invaluable in the pioneermg work mvolved m 
deep tunnelling with the Oreathead shield, the use 
of which has revolutionized the solution of transpiort 
problems m crowded cities The first use of this 
method on a large scale was in the construction of 
the City and Southwark Subway’, which formed the 
first part of the ‘City and South London Railway' 
and was taken m hand m October 1886 Basil 
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Mott beoatno asaistcint to Greathead on this work 
and, so much \«aa his skill and energy rehed on, that 
he became Greathead s partner He had the further 
valuable exiienence of operatmg the railway for the 
first eighteen months after it was opened m December 
1890 

The dilBcultios attendant on mamtauung electric 
traction imderground — the first time that this had 
been attempted — ^were such as to call forth to the 
utmost Mott 8 natural ingenuity and resource, and 
this experience proved mvaluable when, some years 
later, he joined Sir Benjamin Baker for the con 
Btruction of the Central London Railway, the first 
Twopenny Tube from Shepherd s Bush to the Bank 
which was opened m 1000 Those works euid others 
which followed were the means of establishing the 
practice of deep tube tunnelling as an engineermg 
method, and the process was thereafter apphed m 
many other cities throughout the world, where it is 
probable that the public who make daily use of the 
transport facilities provided, have little recollection 
of what they owe to British engineering practice m 
general, and to Greathead, Baker and Mott in 
particular 

Mott was, however, a civil engmeer m the widest 
sense, and there are few branches of the profession 
m which at one time or another ho did not exercise 
his skill For example, he gained an outstanding 
reputation as a great bridge builder He was re 
sponsible, at first in partnership with Benjamin 
Baker and later m sole charge, for the widening of 
the Blackfriars Bridge, completed in 1909 In 
later years, with his partners m the firm of 
Mott, Hay and Anderson, he was responsible for 
many important bridges, the Queensferry Bridge 
at Chester, the 'Wearmouth Bridge at Simdorland, 
Boothferry Bridge near Goole, the Newport Bridge, 
the lees Bridge at Middlesbrough, and the Tyne 
Bridge at Newcastle, completed m 1928 Possibly 
the greatest of the works with which he was 


Oct 29, 1938, vot M2 

associated and one which very fully absorbed his 
tune and energies m his later life, was the Mersey 
Tunnel, connecting Liverpool and Birkenhead, the 
largest under water tunnel in the world, completed 
m 1934 

Durmg the Great War, Sir Basil rendered notable 
service to the Government m many directions, visiting 
both France and India For his services he was 
made a C B Later, his experience was of great 
assistance to the Ministry of Transport m oonnexion 
with the Charing Cross Bridge scheme He also 
gave advice on the Channel Tunnel project and the 
Severn Barrage In 1926 he was chairman of a 
committee of engmeers and architoots which took 
the necessary steps for the preservation and safety 
of St Paul 8 Cathedral 

Su- Basil was bom on September 16, 1869, and 
was educated at Leicester, m Switzerland and at the 
Royal School of Mmes, where he won the Murchison 
Medal He became a member of the Institution of 
Civil Engineers m 1895 and was president of the 
Institution m 1924 He was elected to the Royal 
Society m 1927, and was also an associate of the 
Royal School of Mince, a feUow of the Imperial 
College of Science and loohnology and a member of 
the Sooi4t6 des Ingonieurs Civils de Franco He is 
succeeded m the baronetcy, conferred on him in 
1930, by his eldest son, Adrian SjDoar Mott 

Clfment D M Hutoley 

We regret to announce the followmg deaths 

Prof L 8 Dudgeon, C M G , C B E , profoeoor of 
pathology m the University of London and dean of 
St Thomas s Hospital Medical School, on October 22, 
aged sixty two years 

Sir Robert Mond, F R b , known for his researches 
m pure, apphed and electro chemistry, and for his 
arolueological mvestigations m Egypt, Palestme and 
elsewhere, on October 22, aged seventy one years 


News and Views 


Mr, Sidney Smith 

Me Sidney Smith, whoso appomtment to the 
recently instituted chair of Near Eastern Archseology 
m the University of London (Institute of Archseology) 
IS announced (p 806), has been keeper of the Depart 
meat of Egyptian and Assyrian antiquities in the 
British Museum (Bloomsbury) smee 1980, when he 
succeeded the late Dr H R Hall Mr Smith was 
educated at the City of London School tmd Que^is’ 
College, Cambridge, of which he was a scholar and 
18 now on honorary fellow He took the Classical 
Tripos m 1911, and proceeded to Berbn for further 
study m 1012 In 1914 he was appointed an assistant 
m the British Museum , but durmg the Great War 
he was commissioned m the Middlesex Regiment, and 


while on active service was mentioned m dispatches 
On his return to the British Museum he oontmued his 
studies of cuneiform texts, and between 1921 and 
1027 published a number of volumes of texts from 
Cappadocia, as well as from the Babylonian historical 
records In 1921 he also published an account of 
the first campaign of Scumachenb Mr Smith was a 
member of the Bntish Museum’s expedition exoav 
Btmg at Ur m 1922-28 , and m 1929-^ he served as 
director of antiquities m Iraq Among much other 
worii, Mr Smith has contributed to the Cambridge 
Ancient History, and initiated and edited Iraq, 
the pubboation of the Bntish School of Arohssology 
mli^ Sinoe 1928 he has been lecturer mAssynology 
at BIii^’b College, Ltmdon 
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Prof. D. H. Robertson 

Db D H RoBKBTaoN has been appointed to tho 
Sir Ernest Cassel chair of economics, with sjieoial 
reference to banking and currency, tenable at the 
London School of Economics He will take up his 
duties on January 1, 1939 The Sir Ernest Cassel 
chair of economics, instituted m 1920, was previously 
occupied by Prof T E Gregory, who resigned m 
December 1937 to take up tho office of economic 
adviser to tho Government of India Dr D H 
Robertson is at present reader m economics in the 
University of Cambridge, and has been a fellow of 
Trinity College smce 1914 His work on industnal 
fluctuation and on tho theory of money has given 
him an mtemational reputation, recognized by the 
conferment on him of honorary degrees by tho 
Universities of Amsterdam and Harvard Ho has 
been a member of the Economic Advisory Council 
since 1936 He co operated with Prof A L Rowley 
in the Economic Survey of India, 1934 Among his 
published works ore A Study of Lidustnal 1* luctua 
tions (1916), Money (1922), and Banking Policy 
and the Price Level (1926) 

New Wmg of Queen Mary College, London 

On October 12, the Chancellor of the Umvorsity 
of Iiondon formally opicned the new west wing of 
(hieon Mary College which has been erected upon 
the site of the Wmter Garden of the old People s 
Palace The spacious Zoology Department, fully 
equipped for modem requirements, occupies tho top 
of the new wing and apart from the usual laboratories 
museum etc possesses a special aquarium room with 
marine and freshwater aquaria, and two animal 
rooms The removal of the Arts Departments to the 
lower floors of this now wing has provided room 
for considerable extensions of the Dejiartmonts of 
Botany, Geology and Physics, which occupy the oast 
wing, although the completion of the Physios Depart 
ment awaits the third and final phase of tho building 
programme Tlie College is now provided nearly 
throughout with up to dote modem laboratonos, 
several of which are equipped for special lines of 
research In doolarmg the now bmldings open, tho 
Chancellor expressed tho hope that funds would soon 
become available for completing tho budding pro 
gramme of the College 

Rothanuted Centenary Inaugural Meeting 

While the expenmental fields at Rothamsted are 
probably the best known and the most mteresting 
m the world, the laboratories farm buildings and 
equipment are admittedly not up to the standard of 
many of the Continental or Amenoan stations and do 
not allow of anything hke so much sciontiflc assistance 
to the farmer as should m these diflicult tunes be 
available. The Committee of Management is taking 
advantage of the approaching centenary to remedy 
these various deficiencies and is hoping to raise a fund 
of £126,000, of which £80,000 would bo used for 
buildings and equipment and £46,000 for addition to 
omiowmwit so as to provide for upkeep of fabric and 


salary augmentations The work will proceed m 
three stages The first is the building of the new 
chemical and bactenologioal laboratories, pot culture 
houses and farm buildmgs , this wdl cost about 
£46 000 of which however, only £30,600 is drawn 
from tho centenary fund the remainder being 
provided by tho Ministry of Agriciilturo Tho second 
stage will be tho building of the library at a cost of 
£20 000 , and the third tho erection of a now block 
to house the Imperial Soil Bureau, the Statistical 
Department tht administration and extension staff, 
a conference hall and staff < ommon rooms this will 
cost about £30,000 It is hoped to complete all three 
parts befoio the centenary occurs m 1943 hence the 
work 18 being put m hand as early as possible This 
IS being done portly also for tho convenience of those 
who wish to spread their donations over a period of 
years I ho scheme is being inaugurated at a meeting 
to bo hold on November 1 nt the Royal Society s 
rooms, when Hie Royal Highness the Duke of Kent 
will preside, and when it will be announced that His 
Majesty the King through the Duchy of Cornwall, 
will open the subscription list 

Tide Mills of England and Wales 
In a \ cry well illustrated lecture to the Newcomen 
Society on October 12 entitled The lido Mills of 
England and Wales Mr Rex Wailes gave a survey 
of all tho mills of which lie liod boon able to find any 
traces III the course ot two years he had visited the 
sites of twenty three mills and of those ten wore 
still worked by the tides Startmg with the county 
of huffolk he described tho mill at Woodbndge on 
the Deben Estuary, first mentioned about 1 170 This 
mill IS servt d by a 3 1 00,000 sq ft pond with a six 
foot head The water wheel is 20 ft m diameter and 
6 ft 10 in in width and it la mounted on a 22 m 
square oak shaft It drives four punrs of mill stones 
controlled by a single pair of governors tho only 
instance of its kind Iboro are early references to 
several tide mills m I ondon but the only ones at 
work are at the Tliree Mills Distilleiy Bromley by 
Bow Here in the House Mill are four water wheels, 
and m tho Clock Mill, thre< water wheels, all about 
20 ft in diameter, driving in all eighteen pairs of 
stones for grinding inai/e liailoy and other cereals for 
the production of spirits The mills are semi tidal 
being worked as the water flows outward from tho 
River Lea Other mdls still working are at Stam 
bridge, in Issex Beaulieu and Eluig in Hampshire 
Ckrow and Pembroke m Wales, ami Emsworth in 
Sussex Tlie paper is printed and illustrated in 
Engineering for October 14 

Associated Learned Societies of Liverpool 

The triennial public exhibition and soir6e organ- 
ized by the Associated I^eamed Societies of Liverpool 
and District to illustrate the progress in science and 
education since their last exhibition m 1936 was 
hold in the City Teohmeal College on October 22 
During the course of tho exhibition. Prof E W 
Marohant gave a lecture on ‘ Television , H Ken 
dnok on Changing India", W H Watts on The 
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Moon , D Caradog Jones on The Changing Popu 
lation of Merseyside Prof J f Craig on Veter 
inary Pathology , and a number of shorter talks wore 
given in the individual rooms The Institute of 
Chemistry and the Society of Chemical Industry 
exhibited process demonstrations of axtifioial silk 
spinning, products obtamable from cotton seed, 
demonstrations of the action of dirt particles imder 
the influence of electrical forces dyemg and armour 
plate glass , the British Association of Chemists 
exhibited a combined temperature and humidity 
recorder smoko density determmation apparatus 
and samples from the plastics mdustry Jhe Liver 
pool Biological Society a room mcluded a demon 
stration exhibit by Prof J H Orton on his Deo 
fisheries work Dr H J Daniel on pearl formation 
and Mrs Bisbee on the ductless glands Mr Eric 
Hardy hod arranged a special Country Side Room 
with Nature films pi olographs habitat groups of 
British birds and mammals bird migration ( ringing ) 
and flight (bird wing) displays illuminated natural 
colour lantern slides bird sanctuary devices and 
maps of local bird distribution The exhibition also 
included natural colour films an ingenious micro 
projector by Mr A V Wilkinson Dr Glynn Moms s 
geological collection and in the Lngineermg Society s 
room a trafiicator for cyclists invented by Mr A 
Robins 

Indian Adult Education 

iKOM the National Adult School Union we have 
received a copy of an appeal by its International 
Committee for funds to assist in the development of 
adult education work in India The apjical is counter 
signed by Mr Banning Richardson, os president of 
the Indian Adult Education Society and honorary 
general secretary All India Adult Education Confer 
ence Committee This committee has undertaken to 
investigate all the adult education activities which 
are being carried on m India and to call a 
conference for the early part of 1939 Annexed to 
the appeal is a leaflet which mentions os mdicative 
of the character of the work now earned on by the 
Indian Adult Education Society the teaching of 
improved methods of handicrafts to undergraduates 
of the University of Delhi with the intention that 
dunng the vacations this instruction should be passed 
on to their rural relations and friends , literacy 
work a regular service of rural broadcasting the 
teacbmg of scholastic subjects to matnoulates, who 
have not been able to continue their studies at a 
imiversity and the giving of instruction to members 
m their own religion by the most capable believer 
in that faith available Of tins lost it is claimed that 
an improved relationship between the followers of 
the different religions has resulted Nothmg is said 
^ about the utihzation of the movement os an instru 
inent of political propaganda, but reference is made 
to the fact that in the Central Provmces recently 
described m The Hindu as a thoroughly congress 
minded provmoe , the Minister of Education and 
Vice CbanoeUor of the University have associated 
themselves with it 
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Royal Soaety of Science, Bombay 

SiNOE its opening m 1920, the Royal Institute of 
Science, Bombay, has been recogni/ed as the fore 
most college in the Presidency for the training of 
science students The late Dr A N Meldrum the 
first prmoipal and professor of organic chemistry, 
realiz^ the importance of its being not merely an 
institution for the training of undergraduate students, 
but that It should also be an active centre of research 
He was fortunate m having the support of an enthu 
siastic staff and during the period of his prmoipalship 
a large number of students wore tramed in the methods 
of research both m the physical and natural sciences 
Wo have now before us the triennial report of the 
Institute covering the years 1934-37, and we note 
with pleasure the contmuod advancement of the 
Institute under the energetic and enlightened leader 
ship of its present prmoipal Prof f S Wlieeler 
The total number (SI'S) of full time students is not 
large and of these no fewer than 94 are engaged m 
post graduate work which indicates the importance 
attached to ongmal work 

During the tnonnium dealt with m the report 169 
original papers have been published of which the 
majority (102) comi from the two departments of 
chemistry Whilst as is natural their oontents are 
of varying value Prof 1 8 Wheeler s contributions 
to the theory of liquids and Prof K H Dasturs 
work on plant metal olism have attracted widespread 
attention In its ret i nt visit to Bombay, the British 
scienoo delegation had the opportunity all too 
short of visitmg the Institute and of seeing some 
thing of the work which is being so actively pursued 
Contrary to the experience elsewhere in India no 
difficulty has been encountered ui finding employ 
ment for students, of whom only 0 6 per cent were 
unemployed, whilst 21 8 per cent had obtamed 
mdustnal posts It is very much to be hoped that 
no considerations of economy will be allowed to 
weedion the activities of the Institute smeo to the 
students now imdor trainmg there the mdustnee of 
the Bombay Presidency must largely look for their 
future advancement 

Acquisiuons at the British Museum (Natural History) 

Through the kindness of the Rev 1 H Wilson 
of Inkongo in the Sankuru district of the Congo the 
Museum has received a female specimen of the 
recently discovered peacock like bird, AJropavo con 
gtnn* This bird was first discovered by Dr James P 
Chapm, of the American Museum of Natural Histoiy, 
Now York, in 1936, who found two mounted examples 
m the Ethnological Department of the lervueren 
Museum Brussels, where they hod been overlooked 
Later the authonties of that Museum received Airther 
speoimons from the Congo Dr Chapm visited the 
area and his native hunters brought in two more, 
while he himself had a fleetmg view of one bird m the 
forest The interesting feature of this bird is that 
m some of its oharaoters it resembles the peacock 
a bird which » confined to Asia Specimens of 
diamondiferous gravels and concentrates have been 
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received from the Geological Survey of the Gold 
Coast Colony, and Prof Takeo Watanab^ has 
presented a specimen of the new mmeral kotoite — a 
magnesium borate occurring as a rook forming 
mmeral m limestone m Korea A magnificent group 
of yellow and green soned crystals of fiuor from a 
mine m Weardale has been purchased and the oppor 
tunity has been taken to re arrange the exhibit of 
fiuor m the pavilion of the Mineral Gallery Mr P M 
Game, a member of the staff of the Department of 
Mmerals, who recently returned from an expedition 
to West Greenland imder the leadership of Dr H I 
Drover, has brought back a collection of about three 
hundred speoimens of rocks and minerals from 
Ubekendt Island, Umetnak Fjord, a region m which 
no previous geological work had been done 


The Department of Botany has received two 
collections of plants from expeditions made by 
students of Imperial College The first is from Jan 
Mayen, and contains 427 numbers mostly collected 
by Mr B S Bussell The collection is a v ery valuable 
one as each number usually contains ample material 
Ihe Department now has practically a complete 
representation of the species recorded from the island, 
which is of special interest m view of its position m 
nud ocean between the Old and the New Worlds 
The second is from Fmmark, and consists of 350 
numbers of dried plants and some fungi in spirit, 
collected for the most part by Mr H D Jordan 
The specimens are mainly from the base camp area 
at the head of Lakse Fjord and m the still mcom 
pletely mapped hmterland, which was crossed up to a 
little beyond Biver Tana The Oxford University 
Expedition to the Cayman Islands obtamed 678 
numbers of flowering plants and 614 numbers of 
cryptogams for the Department, collected by Mr W 
Kings The speoimens are well preserved, and, as 
the islands are little known botanically, the collection 
should prove an mteresting one Mr C A Lister 
accompanied the Public Schools Explormg Society s 
Expedition to Newfoundland and collected 173 
phanerogams and 34 cryptogams These have been 
presented to the Deportmwt and supplement the 
previous collections made m these expeditions The 
speoimens are very well preserved The British 
herbarium of the late Mr F J Hanbury, which was 
bequeathed to the Museum, contains more than 
20,000 sheets As Mr Hanbury always aimed at a 
large senes of speoimens and os be was responsible 
for a considerable number of records to the Supple 
ments to Topographical Botany”, the material is 
especially useful The chief value of the herbarium 
w probably m the fine collection of Hvtraowm, for 
Mr Hanbury began the publication of a monograph 
of the genus and compiled the fmcount m tlie ninth 
edition of Bebmgton’s * Manual^* , it contains the 
Bxtrema of James Backhouse, the first monographer 
of the genus in Bntam The Department has also 
acquired Lieut -Colonel A H Wolly Dod’s collections 
of Rom Colonel Wolly-Dod is the recognixed British 
authority on the genus, and many of the specimens 
have been ezaauned by other speoialisU 


Philosophy and History 

In the mmual philosophical lecture on ‘ Some 
Problems of the Philosophy of History ’ delivered 
under the Hennotto Hertz Trust before the British 
Academy on March 16 (London Oxford University 
Press Is Od net) Prof G C hiolcl urged that all 
serious philosophical thinking must bo based on an ox 
amiruition of the assumjitions actually made in the 
other oatahlishod forms of thiiikinK If tho philosopher 
wislios to proceed eventually to a gonoral theory of 
knowledge or reality he must take this as his founda- 
tion an 1 ividonco I’lof Fit Id suggi strsl that among 
the establishod forms of thinking history holds an 
important place and deserves serious consideration 
m view of tho tendency to suggest that the assump- 
tions of physical science must bo tho assumptions of 
all valid thinking History forma a coherent body of 
thought in which mutual undorstandmg and oo 
operation between largo numbers of people are 
possible and has independent claims to consideration 
as an essential part of tho ovidonco on which our 
hnal theories must b hastd Prof Fu Id distinguishes 
three mam elements m the general structure of 
historical thinkmg imaginative reconstruction of 
past events or situations , the belief that this 
imagmative reconstruction is correct, correspondmg 
to, or bemg like m some degree what really happened , 
and the evidence on which our conclusions are based 
Discussmg the dependence of our historical beliefs on 
narrative, he referred to tho question of selection m 
imaginative reconstruction and its bearmg on the 
imderstandmg rather than the mere recording of 
what happened 

University of Manchester and its Alumni 

The second number of the Journal which the 
University of Manchester has established as a means 
of keepmg its members in touch with its activities 
and plans mamtams the high standard of its pre- 
decessor A message and appeal to its graduates by 
the Vice Chancellor is followed by a number of 
orticlos of more than local or passing interest The 
bohool of History, the Physics Department, the 
University Settlement and Halls of Bcsidenoe are 
discussed by Profs E F Jacob and W L Bragg, 
Mr Pilkington lumer and tho wardens of two of 
tho Halls Mr John t oatman North Regional 
director of tho B B C , writing on The Significance 
of a T^ncashiro Univfreity m the Community 
argues ingeniously that tho circumstances of to day 
call for a vision of international economic and 
political relations as clear and fruitful as that which 
gave Lancashu^ its greatness a century ago and 
that, to meet this need, its universities, the county s 
great mtellectual power houses ’, should devote 
themselves moroasingly to the philosophical study 
of the prmciples of human association, exommation 
of the economic and political forces at work inside 
«md between natioiu., and clear sighted, mtelligible 
analysis of the forces which mould public opmion 
detemme national polices, and thus m tho end 
control mtemational relations Furthermore, he 
urges that m the systems of education which come 
witbm their influence they should give an moreasmg 
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bios to suoh studies and espeoiatly the study of the 
British Commonwealth of Nations, as an example of 
a now kind of political association between free and 
independent peoples, based on principles which are 
universally and permanently valid 

Beneficial Employment and Vocational Guidance 
Local, education authonties will, next year, be 
called upon to consider apphoations for exemption 
from compulsory school attendance of children be 
tween fourteen and fifteen years of age and to deter 
mine m each ease whether the employment proposed 
will be beneficial to the child The Board of Educa 
tion has suggested to local authorities, among other 
measures for qualifymg themselves for determinmg 
these diffloult questions, the requirement of a school 
report indicating the child s good, average and weak 
subjects and information regarding manual or 
domestic training received, and a medical report 
expressing the doctors opmion as to the types of 
occupation unsuitable for the child — -hence a wide 
spread stimulation of mterest in the prmciples and 
practice of vocational guidance, a subject m which 
there has been a large amount of research m America 
The United States Oflioo of Education, with the 
assistance of the National Occupational Conference, 
has prepared bibliographies of current literature in 
this field and recently published a “Guidance Biblio 
graphy” (Bulletm No 37 Washington D C Supt 
of Documents 10 cents) an annotated list of 442 
books, pamphlets and periodical references classified 
under the headings elementary schools, secondary 
schools, colleges, adult and out of school youth and 
techniques and procedures Information os to 
careers is published monthly by the National 
Occupational Conference in sm Occupational 
Index 

The English Sprat Fishery 
Ths Ministry of Agriculture and Fisheiios paper by 
Mr J Armitage Bobertson on The Sprat and the 
Sprat Fishery of England (Fisheries Investigations 
Series 2, 16, No 2) deals with the economic importance 
of the sprat, the location of the fishery, behaviour 
and geographical distribution life history, age, sex 
ratio and food Even the health of the sprat is 
treated m a section devoted to ‘parasites and disease , 
from which the sprat seems tolerably immune The 
fishery is a localized inshore wmter one, confined to 
the south coast and East Anglian seaboard, and is 
prosecuted m a variety of ways by drift nets, stow 
nets, trawls and seme nets The possibility that the 
shoals are driven’ shoreweud by the inoursion during 
the winter months mto the Southern Bight of the 
North Sea of water of a hi^r salinity (greater than 
36 per miUe) than that to whioh they are aooustomed 
is discussed, but Mr Bobertson is msufficiently con- 
vinced by the available data on this pomt and 
considers ' that these hydrographical conditions and 
the ciroumstanoes of the fishery do not bear the 
relation of cause and effect, but are merely due to 
some general and common cause suoh as ‘Wmter 
Conditions' ’’ In spite of a Norwegian authority’s 


statement that English sprats are tough, ooarse and 
impalatable , Mr Robertson finds nothing to support 
thu, and recommends as beneficial both to the fishery 
and to the country the development of the already 
existing small sprat cannmg mdustry m Great 
Bntam English prioee vary between 3« and 16« 
per owt , whereas the average cost of imported canned 
brisling, mostly from Norway, is £6 13« per owt , so 
that tho mdustry should have an ample workmg 
maigin 

Radio Interference by Electro-Medical Apparatus 
In a recent article in Natubk (May 21, p 941), 
attention was directed to tho widespread interference 
caused to riulio reception by various classes of 
electrical apparatus One of the sources of suoh inter 
ferenoo and also one of the most diffloult to mitigate is 
a certain typo of electro medical apparatus used for 
diathermy treatment With the view of securing an 
amelioration of conditions m this field, tho Postmaster 
General has asked tho Mmister of Health to direct the 
attention uf local authorities to this matter Accord 
mgly a circular letter has been issued by the Ministry 
of Health to all local oouni ils moludmg welfare and 
local education authorities (Circular 1696) With this 
circular was enclosed a memorandum prepared by 
the Radio Branch of the Post Office on the prevention 
of interference with radio reception from certain 
types of electro medical apparatus This memorandum 
has been reprmted from Tht HotpyUd, the official 
organ of tho Britisli Hospitals Association It is to 
be noted that modem valve rectified X ray apparatus 
IS not likely to cause interference , and the memo 
randum is primarily concerned with oertam diathermy 
installations working on modium waves, short waves, 
and ultra short waves which can only bo prevented 
from causing interference by the addition of an 
electrical screen or Faraday cage capable of enclosing 
not only tho apparatus but also tho patient and the 
operator Smoe no other effootive method of pre 
vention has yet been discovered, it seems desirable 
that for now hospital buildings or extensions of 
existing hospitals or other new buildings m which 
these forms of apparatus are likely to be used, the 
molusion of screened rooms should be considered 
Attention is directed to the fact that the Radio 
Branch of the Post Office is prepared to advise on 
any problem arising and also on the prevention of 
mterference from existing plant 

The Cheshunt Research Stauon 
Ths annual report for 1937 of the Experimental 
and Reeearoh Station at Turner’s Hill, Cheshunt, 
Herts, announces a now auxiliary venture It was 
recognized that the oontrol of virus diseases of 
ouonmbers and tomatoes could only be accomplished 
by the use of seed from disease free plants A Seed 
Growers’ Association is therefore to be formed to 
carry on this oorameroial side of the Station s 
activity A capital of £3,000 has been subscribed, 
and will enable the venture to start Many expert 
mental trials whioh have been proseouted m previous 
years are otHitinued to give oonolusive results Such 
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are the effect of restricted rooting upon early fruiting 
of the tomato, the use of electno light to hasten 
growth of cucumber seedlings, the use of soil heating 
for several crops, and the use of a surface rooting 
medium for tomatoes Entomological investigations 
have included studies of rose thnps and onion thrijis 
and the use of a species of 'icolothnpa as a predatory 
control of red spider mite Extensive mycological 
researches molude the record for the first time m 
Great Britain, of a leaf spot of marguerite caused by 
the fungus Ramulana beUunemia Physiological osti 
mations of tomato aoodlmgs have also been arcom 
plished, and more general problems of soil nutrition 
have been studied 

Lighting and Speed of Seeing 

A RKCENT article (Bnt Eng Export J , September) 
deeonbes practical advances that have recently taken 
place m lighting An mtoresting experiment is 
described which shows a relation between illummation 
and the speed of vision The apparatus used was a 
heavy pendulum on which a test object was exposed 
to view when swinging between two screens The 
speed of movement of the object was directly pro 
portional to its distance from the pivot At high 
illuminations the test object could be seen when it 
was placed at the lowest point of the pendulum 
At intensities not exceeding two foot candles, it was 
only visible when it was placed at a distance not 
exoeedmg a quarter of the way down, when its speed 
IS only a quarter of what it is at the lowest pomt 
After an mcrease to five foot candles the speed of 
seemg was increased by about 60 per cent 

Model Chinese Junks 

A oorxKmON of large scale models of Chmeso 
junks, which is said to bo unique has been presented 
to the nation by Sir Frederick Maze, mspoctor general 
of Chinese customs, for exhibition in the Science 
Museum, South Kensmgton The models, ten m 
number, were built m Hong Kong or Shanghai by 
Chinese craftsmen, and are accurate replicas of these 
sailing craft m every detail, down to the shrmos and 
household gods They molude examples with tho 
magical eye on tho prow Those boats, which are 
now givmg place to steam m Chmeso waters, and 
liave also suffered many casualties durmg the present 
warfare, are of two main types, a northern and a 
southern Except for details of rigging, they have 
not altered m prmciple over a prolonged period -at 
least a thousand years and some authorities would 
hold for jierhaps twice as long before that Of those 
types, one has bluff bows and a flat bottom adapted 
for sailing m shallow waters The other type has a 
sharp bow, with sheer Imea and a deeper draught 
Details of construction and ng m use among Chmese 
sailors at an early date are shewn m these models, 
which did not appear m Western ships until a very 
much later penod Such, for example, are tho water 
tig^t compartment, tho battened sail used in yacht 
racing, lee boards oS the keel and rudder types, and 
multiple sheets for independent handTing of the upper 
and lower parts of the sails 


Sternberg Astronomical Institute 
Acoobdino to Russia Today ’ Press Service, 
buildmgs for tho Stomberg Astronomical Institute 
of Moscow will bo (ommenced early next year m 
the viomity of Buto\o Station, one of the highest 
points on the outskirts of Moscow Iho observatory, 
laboratory mechanical workshops and blocks of 
flats to house the staff of the Institute will occupy a 
Bite of 1 4 J acres The maui part of the Institute’s build 
mg will contain accommodation for research workers, 
lecture rooms a library for 100 000 volumes and a 
storehouse for the 00 000 photographic negatu es 
taken by the Obsenatory and by the Southern 
Astronomital Station in Tajikistan Underground m 
tho same block will be sitiiatwl the time service with 
Its astronomical clocks and a gravimetric laboratory 
A tower to be erected over the mam body of the 
building IS to be used for solar work The removal 
of the Institute from Moscow is necessitated by the 
mcreasmg vibration causid by traftio and the ro 
fleotion of the city s olettric lights in the sky, which 
interfere with astronomical observations 

Centenary of the Greek Archzological Society 
Ceuebration of tho centenary of tho Greek 
Archzological Society began at Athens on October 23 
The proceedings were opened in the Parthenon bv 
the King of Gieeot president of the Society, who 
delivered an address of welcome to the delegates and 
representatives of Greik and foreign universities and 
learned societies Great Bntam was represented by 
Mr William Miller, of the British Academy, Mr R I) 
Barnett of tho Society for Hellenic Studies and Mr 
Gerald Mackworth Young who was present on behali 
of the Society of Antiquaries of London and the 
British School of Archaeology at Athens The pro 
gramrao of tho celebration, it is reported in The 
Ttmes of October 24, mcludea excursions to Delphi 
Eleusis and Epidaui us, tho c onfemng of aoademio 
honours on distinguished arcluc ologists, the laving of 
wreaths on the Cenotaph and tho statue of the late 
King fonstantmo, a former president of the Society, 
tho performanoo of tho Electro of Sophocles and 
Kvng Lear an official banquet given by tho Govern 
mont, anil a number of locoptions 

The Night Sky in November 
iHE moon 18 full on November 7 at 22 4'' and 
new on November 22 at 0 U 1 On November 7, 
there will occur a total eclipse of the moon under 
favourable conditions— given fine weather— for ob 
servation in Great Bntam Contact of the umbra 
with tho moon s limb at position angle 94° from the 
north pomt, measured towards tho east, occurs at 
20'* 41“' , total oclipso begins at 21*' 45'“ and ends at 
23*' 8"', the moon leaves tho umbra at 0*’ 12“ 
November 8 the position angle of the last contact 
bemg 243° Lunar conjunctions with the planets 
occur on November 1<* 19*' (Jupiter) S'* IS** {‘Saturn) 
18 <* 18*> (Mars) 28'* 2l'‘ (Mercury) and 29'* 8*' 
(Jupiter) There is a oonjunction of Mercury and 
Venus on November 8, but both planets set very 
shortly after the sun As the sky darkens, Jupiter is 
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seen as a very bright object rather low near the 
mendian Saturn souths shortly after 21** in mid 
November Mars is a mommg star rising at 3|** , on 
November 28, the planet passes 3° north of Spica 
Uranus, ui the constellation Aries, is m opposition on 
November 8, its distance from the earth being nearly 
1,736 millions of nulos Ihe Jjeonid meteors should 
be looked for on November 11>-16 the x Taurids on 
November 14-10 and the Andromedids from 
November 17 to 23 1 he light change of the variable 

star, Algol, should bo soon about one and a half hours 
before and after the following times of primary 
mmima November 9^ 6 O' 12'* 2 S'* 14** 23 6' 

17'‘20 4' 20'* 17 2'' and 29 > 07 7' 

Announcements 

At the annual statutory meetmg of the Royal 
Society of Edinburgh hold on October 24, the follow 
mg Council was elected President Sir D Arcy 
Thompson V'tce Presidents Prof h A E Crow 
Lieut Col A O M Kendrick , I’nneipal J C Small 
Prof J Walton , Dr James Watt , Prof F T 
Whittaker General Secretary Prof James P Ken 
dall , Seoretartes to Ordinary Meetings Dr A C 
Aitken and Dr C 11 O Donoghue , i reasurer Dr 
E M Wedderburn , Curator of Library and Museum 
Dr Leonard Dobbm, Councillors Dr J E Mac 
kenzie , Prof Sydney Smith Prof R Stockman , 
Prof Lancelot Hogben , Prof James Ritohie , Dr 
G W Tyrrell Prof C 1 R Wilson, Prof R C 
Garry , Prof R J D Giaham , Prof D Murray 
Lyon , Dr J E Richoy and the Hon T ord Robertson 

JuNiOB research followahipa m tropical medicine 
have recently been awarded by the Medical Research 
Council to the following Dr S G Cowper, A J 
Hoddow, and W H R Lumsdon The fellowships 
are tenable for three years, during the first two of 
which the holders will undergo framing m Great 
Bntam m tropical mediomo and m the use of research 
methods 

As inscribed stone has been fixed at No 32, 
Soho Square, W 1, recordmg the fact that Sir Joseph 
Banks, president of the Royal Society, and Robert 
Brown and David Don, botanists, lived at the house 
which formerly stood on the site, and that the 
Lmnean Society met there from 1821 until 1867 (see 
also Natobe, 139, 280 , 1937) 

An earthquake of moderately large proportions was 
recorded on seismographs m England on October 19d 
4h 22m 64s O C T Mr J J Shaw’s record was 
uncertam owmg to mterference by the wmd The 
Kerw record indicates an epicontral distance of 
approximately 53 3°, but the azimuth is uncertam 
No damage has been reported 

Ok October 22, Lieut Colonel Mano Fezzi re 
gamed for Italy the height record for aeroplcmes by 
fiymg to a height of 17,074 metres The previous 
record, held by England, was that of 16,440 metres, 
attained by the late Squadron Leader M J Adam 


The Italian flight was made m a Oaproni maohme 
fitted with a spiecially oonstruoted Pioggio engme, 
details of which are not disclosed 

pBOir F F Nobd, of the University of Berlin, 
known for his contributions to the chemistry of 
enzymes, heterogeneous catalysis and cryolysis of 
colloids, has accepted the chair of organic chemistry 
in Fordham University, Now York, N Y Prof Nord 
will continue to be editor of Ergebnisse der 
Fnzymforschung 

The following have reowitly been elected members 
of the Imperial Leopold Carolme German Academy 
at Hallo Dr Philipp Stohr, professor of anatomy 
at Bonn Dr Richard Sicheok, professor of internal 
medicine at Berlin , Dr Paul Wcls professor of 
pharmacology at Greifswald , Dr Georg Stetter, 
professor of physics at Vienna Dr Abraham 
Fsau, professor of technical physics at Jena , Dr 
hntz Kohlrausoh, professor of [ihysics at Graz , 
and Prof Walter Schoeller of Berlin 

An mdustnal fellowship lias V>een established by 
the Elgin National Watch Company, Elgm, Illmois, 
at the Mellon Institute, Pittsburgh, Pa The research 
programme will cover broadly the ohomioal aspects 
of technical problems in the watch industry One 
of the first subjects of mvestigation will be watch 
lubrication Dr George E Barker, of the Massa 
ohusetts Institute of Technology, has been appomted 
to the fellowship Before joining tho Institute s 
research staff. Dr Barker spent several years in the 
synthetic organic ohemioal industry 

The foundation stone of on institute of hygiene, 
social mediome and mdustnal pathology has recently 
been laid at Brussels 

Aooobdino to the National Safety Council of the 
United States, m the first four months of 1938 there 
were 2,060 fewer traffic deaths than m the correspond 
mg months of 1937, or a reduction of 19 per cent 

Owing to the recent crisis, the second International 
Congress of Radio ^Esthesia which was to have been 
held m Fans on October 17-19 has been postponed 
to November 7-9 Further information can bo 
obtamed from the Secretariat, 9 rue Etex 
Pans 18 

The third Italian Congress of Medicine and Sport 
will be held at Genoa on November 12-14, when 
discussions will be held on the reduction of pro 
fessional capacity from mtemal lesions following 
sport and reduction of working capacity from mjury 
to the locomotor system 

Thk Congress of Rheumatism organized by the 
French League agamst Rheumatism, which was to 
have been held on October 8, has been postptmed 
until December 3 Further infonnation oan be 
obtained from the Secretariat de la Ligne firanfaise 
Centre le Rhumatunne, 23 rue Cherohe Mid4 Ftiris, 6* 
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Letters to the Editor 

Tht Editor does not hold himself responsible for opinions expressed by hva lorrespondents 
He cannot undertake to return or to correspond with the writers of rejected manuscripts 
intended for this or any other part of Natubf No notice is taken of anonymous communications 
Notes on points in some or this wffk s letteks aipkak on i 709 

CORRESPONDFNTS ARH INVITED TO ATTACH 8IMII AR SUMMARIES TO THEIR I OMMUNICATION8 


Debye Heat Waves m Highly Viscous Liquids 
ioR the apectroHcopio study of the light scatiend 
m Bohds and fluids usuig intorferoinetere of high 
resolving po-wer, it is very innportant to bo able to 
'work writli a light source giving sharp and intense 
spectral lines ■without accompanying hyporfino struc 
ture components or contuiuous spectrum A /inc- 
mertury amalgam lamp in Pyrox glass has Iieon 



1 Pli.no! 2 Direct llsht S Oboerlic 


developed in this laboratory by one of us (C S V ) 
which gives the eino triplet of Imes 4680, 4722 and 
4811 A, satisfying these requirements It may bo 
run continuously for days together without trouble, 
and 18 found to be a great advance on the ordmary 
mercury arcs for such mvestigations 

A very surprieing and mtoreetmg result obtained 
using the sme- amalgam lamp is the discovery that 
the light scattered baokwards oven by such a highly 
VISCOUS liquid as glycerine at 20° C , when emalysed 
with a Fabry Perot 4talon, exhibits well-defined 
Bnllouin components on either side of the incident 
Imes, along with a oontmuous background A 
similar result is also shown by liquid phenol at room 
temperature These facts arfc illustrated in the 
aooompanying reproductions (1 and 3), 2 being 
the oorresponding pattern for the zuio triplet m the 
incident li ght . It wdl be noticed that the undis 
placed Imes m the scattered light are -very mtense 
relatively to the aooompanying Bnlloum com- 
ponents Tl^e failure to observe these latter 


components with glycerine and phenol at room tein 
jx raturea in earlier invoatigations* with the mercury 
arc m ria lily undoi-atood , ■with the mercury radia 
tiona the hjqierfine structure of the undiaplaced 
central line would completely ovt nvhelra the much 
fooblor diaplaced components in the scattered light 
T he vim osity of glycerine at 20° C is 8 3 poises 
and if this viscos ty wire effective in the propagation 
of comprcssional waves having a wave length oom 
parable with tliat of thi me dent light those waves 
would bo so highly dampo I that I hi y could have no 
physical ox stenn and the coirospoading Bnllouin 
components voulil thirefore bo unobservable Iho 
fact that the latter are actually to bo soon and indeed 
are qu to sharply dohnixl s urns to indicate that the 
usual hydrodynamic viscos ty has little influence on 
the propagation of I hernial sound waves of very high 
frequoncicH 

C V Baman 

t S ^ ENKAIESWARAN 

Department of Physics 
Indian Institute of floience. 

Bangalore 
Sept 20 

lUintt C \ »n I Rso B V R NaTORB U9 5S6 (1937) 141 

242 (19 IS) 


Mathematics of Air Raid Protecuon 

In view of the discussion which is occurring on 
this subject, it seems desirable to have some quantita 
tive measure of the degree of protection afforded by 
a given shelter In order to limit tho problem we 
may consider only risks of death, and further confine 
ourselves to high explosive bombs Incendiaries have 
proved a negligible danger to life in Spam and gas 
IS also negligible except for babies and those whose 
respirators do not fit 

Considei a gii n type of bomb, say a 250 kilo 
bomb, which is commoidy used on central areas of 
Spianish cities and a man ui a given situation, whether 
in the street or in a shelter Let n be the expected 
number of bombs fallmg in his neighbourhood (say, 
1 square kilometro) during a war the distribution 
of bombs over this area being supposed even smoe 
aim 18 poor when cities are bomb^ Let p be the 
probabdity that a single bomb falling at the pomt 
(*,y) in this area will kill him Then the probability 
that he will be killed m the course of the war is 

P =. ''^J'pdxdy mtegration bemg token over the 
whole neighbourhood of area A 

Tho values of n and p will, of course, be different 
for each type of bomb, and the different exprossiont 
80 obtain^ must be summed Further, the man ■will 
be m different places duruig the war, and thus another 
summation is necessary Finally, P must be summed 
for the whole nation 
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Tho policy of ovaoiiation la intended to reduce the 
value of n, even though it may moreaae that of p, 
ae when a child is evacuated from a fairly solid 
house mto a flunsy hut The piolioy of dispersal 
within a dangerous area does not, of course, reduce 
either n or p It merely ensures that no single bomb 
will kill a large number of people, while moreasing 
the probability that any given bomb will kill at 
least one It is likely to save a few lives by equalizmg 
the numbers of woimded to be treated in different 
hospitals , and the psyohologioal effect of havmg 
20 killed m each of 10 areas may perhaps be less 
than that of 200 killed m one area But as it may 
actually mcrease the mean value of p by encourag^g 
people to stay m a number of flimsy buildmgs rather 
than one strong one, it is at least as likely to in- 
crease the total casualties ns to dimmish them The 
argument that a number of people must not bo con- 
centrated m one place m oMer that a smgle bomb 
should not kill hundreds is clearly fallacious when 
applied to a war in which the total casualties will be 
large It is, however, true that a small group of 
key men each of whom can replace another should 
not be grouped together 

The effect of shelters is to dimmish the mean value 
of p, which approaches zero m a deep tunnel, and 
IS maximal in an open space with a hard surface 
which bombs will not really penetrate The com 
ponent of p duo to splmters is large m tho open, 
but negligible m any shelter worthy of consideration, 
though not so m the average brick house In gem ral 
the construction of shelters should have two aims, 
namely, to diminish p m the immediate neighbour 
hood where a bomb falls, and to dimmish the area 
over which p has a value large enough to bo taken 
into consideration 

With a good many types of shelter, p approaches 
unity withm a certam area, and zero outside it 
Thus m a trench with protection from falling splinters 
p IS nearly unity if a bomb falls m the trench, and 
nearly zero if it does not In those cases it is clear 
that P depends mainly on the area of a straight 
section of trench, and is about seven times as great 
in a trench 70 feet long by 6 foet wide as in one 16 foot 
long by 4 foet wide This fact has largely boon 
ne^ootod in the construction of trenches m our parks 
Agam, a shelter with a roof of concrete one foot 
thick will give p «= 0 for very light bombs , a fractional 
average value of p for medium bombs which will 
not penetrate the roof before explosion, but will 
knock down a portion of it on explosion , and p •» 1, 
or nearly so, for heavy bombs with delayed aotion, 
which will penetrate the roof and burst in the shelter 
It follows that the area of suoh shelters should be 
mmimized, or they should be divided up by very 
stout walls, for example, remforced concrete walls 
at least a foot thick This is not in order to dimmish 
the number who may bo killed by a smgle bomb, 
but to dimmish the area withm which a bomb must 
fall so as to kill a given individual 

It would seem that, m the design of many shelters, 
too much stress has been placed on vortical protection, 
that IS to say, protection from bombs falling imme- 
diately on the mdividual’s protection, and not enough 
on horizontal protection , that is to say, protection 
from bombs falling at some distance firom them 
I suggest that, for each type of shelter, it should 
be powmle to arrive at a rough value of P/n per 
square kilcmietre, and that such values would be of 
great utility m the design of shelters, though I 
regard any shelters for which this value is not very 


olose to zero as inadequate Thus, to take deflnite 
examples, the value of P/n for a straight covered trench 
6 metres by 1 metre would begm at about 9 x 10-* 
for 20 kgm bombs, supposmg that suoh a bomb 
would kill everyone m the trench if it fell withm 
30 cm of it It would rise to about 4 X 10-* for 
a bomb makmg a crater of 10 metres m diameter 
The same value, for a square shelter of 100 square 
metres with a concrete roof 30 cm thick but thin 
walls, would rise from nearly zero for a 20 kgm bomb 
to about 8 X 10-* for a heavy bomb making a 10 m 
crater These figures could, of course, be improved , 
and are only presented as approximations But they 
suggest that m an area where heavy bombs ore 
likely to bo used the trench is to be preferred On 
the other hand, were the concrete shelter divided 
mto a number of cells by stout walls, it would be 
safer than the trench 

Only by suoh quantitative treatment can we expect 
to avoid mistakes m policy and design of shelters 
such as have occurred and are still occurring It is, 
however, to be hoped that these calculations may 
be rendered needless by the provision of completely 
bomb-proof shelters suoh as exist in some Spanish 
towns 

J B S Haudanp 

Department of Biometry, 

University College, 

London 
Oct 14 


The Arms Race of 1909-13 
The interaction of fear with cost and with 
grievances was represented m a letter in Natcbe 
(Deo 26, 1936) by the equations 
dxjdt’-ky-ax-Vg , (iy/dt = £r-Py-|-A, (1), (2) 

m which t IS time and a, 1(, I are positive constants, 
and g and h are positive or negative oonstant 
grievances In that publication, x was described as 
the variable preptaredneqs for war of the fust group 
of nations, y that of the second But on further 
consideration, it appears that the description of x 
given m 1936 needs to be modified by takmg into 
account the 00 operation between the groups of 
nations which goes on ae trade, travel and oorre- 
epondenoo concurrently with their mutual threaten 
mgs The unproved description of x is m general terms 
X °> threats mmiis 00 operation 
In the hope of reaching quantitative measures, let 
us try 

x^U - Ut , St =■ F - 7„ (8), (4) 

m which U IS the annual defence budget for the 
first gro^ of nations, V that for the second mup, 
and U,, F, are measures of oo-operation U, V, t/#. F, 
are all here expressed m million pounds sterling As 
a tentative assumption, let U„ F, be regarded ae 
constants durmg the arms-raoe (6) 

In 1909 Franoe was allied with Russia, Germany 
with Austria-Hungary These two pairs of nations 
were very roughly equal, so that we may simplify 
(1) and (2) by putting fc -= 1, a «. p Then, by addi 
tion, it follows that 


{lt—(x){x+y) +g+h, 


and by substitution of (S), (4), (6) 
dtV + V) 

- Sfc - “ (*-*)(C/ + F) + {g+h - (ib-«)(l7,-l-F,)). 
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This implies that -when (i(C/+ F)/d( u plotted against 
17 + F, we should expect a straight line of slope k—a 
The statistics for Austria Hungary have been taken 
from the “Statesman’s Year Book those for the 
other oountnee from a pamphlet by Per Jacobsson' 
The accompanying diagram shows that the four pomts 
he close to a straight Ime of slope k—x = 0 73 year-* 
Furthermore, by a short extrapolation, the line outs 
the axis of zero d(U+V)ldt at (7 + F 194 Ihis 
194 million sterling is the amount of defence ex 
penditure, by the four nations concerned, that would 
just have bron mutually forgiven in view of the 
amount of goodwill then existmg 



200 250 

U+V IN MILLION £ 

It 18, to say the least, a remarkable comcidence 
that the trade between these opposing pairs of nations 
was on the average 206 milhons sterling, close to 194 
A much fuller discussion is due to appear imder 
the title “Generalised Foreign Pobtios In particular, 
the assumption that £/„ F, were constant cannot 
be expected to remain valid for long periods of tune 
Also the budgets are variously stated 

Lewis F Eiohardson 

38 Mam Road 
Castlehead, 

Paisley 
Sept 18 

‘ JMobnon ‘ Annamente Expenditure of the W orM TJU JScoiwmwf 
London 


Resonance Absorption of Slow Neutrons 
Wb have made measurements of the position of 
the resontmoe levels of some heavy elements for slow 
neutrons The method is a development of that of 
Preiswerk and v Halban', and depends osseiitially 
on finding how much paraffin must bo trax orsed by 
neutrons m order to have their energy reduced from 
that of the resonance level of the element under 
mvestigation to that oorresponding to known jieriods 
of sUver or rhodium In this way definite evidence 
has been obtamed for resonance levels m cobalt, 
bismuth, lead, thorium, uranium, besides the known 
ones of silver and gold The mo^ interesting result 
w that two levels can be detected m bismuth, the 
first at about 1 volt, the second at about H volts 
As bismuth is a pure element, both levels represent 
high excited states of radium E Prelmunary expen 
>nents With thonum and uranium give similar results, 
•Lowing for t^num two levels, m the neighbourhood 
of S and IS volts respectively, and for uramum levels 
about 5 and 30 volts With cobalt we find a level 


at about 1 volt and nothmg else of any mtensity up 
to 40 volts While it will require a careful study of 
the experimental conditions before these resonanoe 
energies can be fixed with certamty, wo think these 
results give a tnistworthy picture of the separation 
of energy levels in heavy elements Such values are 
quite compatible with current theorotical ideas os is 
also the suggestion of greater separation for the 
lighter element cobalt and an inoreaso in the separa 
tion as the first lovtl goes to higher energies 

It seems likely that the mtorostmg anomalous 
absorption of slow neutrons in boron recently re 
ported by Michiols* can bo explained by the existence 
of two rosonanco lev i Is in iodine Ho finds, using 
iodine as a detector that the absorption coefficient 
m boron is greatly altered if lodino is used as an 
mitial hltor instead of boron If wo assume to a 
first approximation that energy losses are iinim 
portant then the use of a sharjily resonating deteotor 
effectively reduces the experiment to tho mvestiga 
tion of tho absorption of a heterogeneous beam con 
sistmg of as miuiy homogeneous components as the 
detector has resonance levels Suppose 7, and 7, 
are the initial intensitus of tho low and high energy 
components, Tj t, anel jii g, their absorption co 
ofllcionts m loeiino anel be ron respectively, and d, 
and d, the thioknosse s of tho lodme and boron filters, 
then the smaller boron ab8:)rption coefficient with 
lodmo filtermg means that (fi— T,)d, is greater than 
((Zi— g,)d. The approximate constancy of the boron 
absorption ooofficiont with increasing boron filtermg 
end on tho other hand its decrease with increasing 
iodine filtering means that is much loss than 

e (St but comparable with e (n nlif Such rela 
tione are quite plausible but a closer analysis is 
not justified unless great tare is taken to allow for 
the scattering Tho pronounced effect of different 
arrangements is shown by the divergence between 
Michiels’ results for iodine filtermg and those of 
Ruben and Libby’ On the evidence avadable, it 
appears as if lodme has two levels, one m the neigh 
bourhood of 40 volts and the other of several hundr^ 
of volts 

The signihconco of the change in activity when two 
filters of boron and lodme were used simultaneously 
first in one onlor and then rovi rsod, can only lie appre 
ciatcd when all scattering effi cts and losses of energy 
in any hydrogenous material present aro carefully 
taken into account but it must be remembered that 
similar ofleots were fo ind m tho earlj dajs m the 
experiments on tho absorption of heterogeneous 
Y ray beams 

A r Downing 

Halloy btewart Laboi story C D Fllis 
King 8 College London, N W J 
^pt 1 4 

• Pititowerk And v U»lb*n C E »1 "22 (I93j) 

•HiohlPli NatcuIIU 431 (19JB) 

• Ruben and I Ibby fhyi Brv H 774 (193-1 


Viscosity of Light Hydrogen Gas and Deuterium 
between 393° K and 14° K. 

In connexion wit' previous systematic mvestiga* 
tions' on the viscosity of gases at low temperatures, 
wo have studied hydrogen and deuterium gas As 
IS well known, such mvestigation is mtereetmg m 
oonnexion with the theoretical calculations made 
respectively by Uehling* and Massey and Mohr* 
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Ab in our previous investigations, we used the 
osoillatmg di^ method, with very small plate 
distances Considering the results obtained for light 
hydrogen (T = 293'’ K , t) x 10' = 882 7 , 89 4». 
387 1 , 77 3°, 346 8 , 20 3“, 108 8 . 18 5”, 102 4 . 
16 r, 90 3 , 16 1° 80 8 . 14 1°, 74 6), it will be 
observed that our results are m good agreement with 
the results obtained by Kamorlingh Onnes, Dorsman 
and Weber* and by Sutherland and Maass* The 
values published recently by Keesom and Maowood* 
for the viscosity of light hydrogen at liquid hydrogen 
temperatures are about 20 per cent higher On the 
other hand, the values obtained by Vogel’ and 
Gunther* are about 10 per cent smaller than our 
values and those of Kamerlmgh Onnes Dorsman and 
Weber 

From our measurements on the two kmds of 
hydrogen we determmed the ratio rjoi/rist «a a 
function of temperature So we obtamed at 
T - 293“ K TiD./’lHt - 1 39 , 90“ 1 34 , 80“, 1 36 
76“, 1 36 , 20“ 1 24 , 17°, 1 24 , 16“, 1 24 , 14“, 
1 26 

Thus at room temperature the ratio >8 m 

good agreement with the ratio of the square root 
of the molecular masses of the two molecules At 
lower temperatures there is a regular decrease m this 
ratio Tlus decrease cannot be attributed to the 
prosenoe of a small per cent of Ht in the D| gas 
More details on these measurements will be pub 
lished 8hortl> 

A VAN Itterbbkk 
P hysical Laboratory A Claes 

University, Louvain 
Aug 19 


fl'deSj) Comm 
iA, \an IttcrbMk A , aod CUcs A PJkrnca » 

-B Itterbeek A sod k .. m W H PItytum 4 

267 (1SS8) Comm Laden So 262a 

• Uehllng B A Phyt Ret (2) 44 417 (1684) 

* HasMy H 8 W and Mohr C B 0 Iroe Roy Soe A 141 434 

(1988) 144 188 (1984) 

‘ Kamerllnsh Onnes H Donman ( and W her 8 Comm laden 
No 134a Proe Ron Alad Wet AmtUrdam U 1388(1913) 

' Sutherland B F and Hasw O Canad J Ret t 428 (1932) 
'Kccaoni W H and Maowood 0 B Phynca 4 749(1938) Comm 
Letden No 264r 

' Vogel U Ann Pkyt (5) 48 123o (1914) 

•OOnther P Z piyi Chem 40 926 (1924) 


Absorption of Gases by Tantalum 
Hydrogen A number of workers have measured 
the absorption of hydrogen by tantalum , thus Pirani* 
found a large absorption at yellow heat, Moors' 
measured the quantity taken up at higher tempera 
tures, while Fetkenheuer* foimd a maximum m the 
absorption at about 600“ C On the other hand, 
Sieverts showed a curve* m which the quantity tedeen 
up was greater at 20“ C than at higher temperatures 
TTie clean up at low pressures does not appear to 
have been disoussed m detail, although Balke stated* 
that below 1 mioron the clean up was very small 
We have studied the clean up of hydrogen at 
pressures from 1 micron to 30 microns on a tantalum 
stnp of area 2 cm * and mass 60 mgm If the stop 
waa degassed at temperatures below 1,600’ C, sur 
face ox^eremamod present In this state the clean up 
was as found by Fetkenheuer* It Was negligible 
below 400“ C , reached a maximum at 600“ C , and 
decreased agam, becoming very small at 1,000’ C 
The absorption at 600’ with a pressure of 1 mioron 
was only about ^ ou mm measured at stf If, 


however, the stnp was run m a very high vacuum 
for a long period at 1,900“ C or for a short penod 
at 2,200“ C , further gas was evolved, the stnp 
became cleaner m appearance, and the clean up of 
hydrogen was profoundly modified The maximum 
absorption now ooourr^ at 20“ C as foimd by 
Sieverts*, while there was a continuous decrease m 
absorption from 100“ C to 1,000“ C as in Sieverts 
curve The clean up was very rapid, the total 
quantity cleaned up at 1 micron pressure and 20“ C 
^mg about 20 ou mm measured at s t p The clean 
up was proportional to \/P from 1 mioron to 30 
microns , if proportionality continued to atmospheric 
pressure, the absorption at that pressure would be 

17 6 c 0 If this 18 expressed moo of hydrogen 
per gm of tantalum, the figure is 360 o o /gm , which 

18 a^ut seven times Sieverts figure It is probable, 
however, that saturation occurs below atmosphono 
pressure All the gas cleaned up at 20“ C waa liberated 
agam at 960-1,000“ C , and was partially liberated 
at lower temperatures 

Above 1,2()0“ C absorption appeared to increase 
agam although moamiromont was difficult on account 
of the rapid formation of atomic hydrogen at the 
higher temperatures There appioar^ to be an m 
crease to about 1,700“ C and a decrease above 
absorption becommg negligible above 1,900“ C The 
maximum absorption was however, much less than 
that at 20“ C 

Exposure of the strip at room temperature to 
small pressures of oxygen restored the first type of 
behaviour Exposure at 600“ to oxygen led to this 
typo of behaviour m a more marked degree, with a 
very small clean up of hydrogen at 600“ Prolonged 
running at 2,200“ 0 was then necessary to restore 
the second type of behaviour 
Nttrogm Variable results have also been obtained 
on absorption of nitrogen by tantalum*’ We have 
found that after runnmg at 2,100’ C m high vacuum, 
clean up of nitrogen at 1 micron appears at 7(X)“ C , 
and IS very rapid at 1 ,000“ C , it remains oonstant 
from 1000“ to 1,600“ C, and decreases at higher 
temperatures All the gas cleaned up at 1,0(X)“ is 
liberated at 2,100“ C and is partially liberated above 
1,900“ C The absorption at 1,000“ C was not deter 
mined exactly, but was certainly greater than 
26 c mm measured at 8 T p when the pressure was 
8 microns 

A strip in the oxidized condition after degassing at 
1 600“ only showed no absorption of nitrogen below 
860“ C , while absorption only became rapid above 
1,200’ This result is that obtamed by Moissan’ 
Thus m the case of both hydrogen and nitrogen, the 
earlier vanable resulta have been due to contamma 
tion of the tantalum surface by oxide Similar de- 
gassing treatments were found necessary m work on 
the thermionic and photo eleotno properties* * 

D A Wbiqht 

Besearoh Laboratories, 

General Eleotno (kimpany. Ltd , 

Wembley 
Aug 29 

> Pirani Z KUktroehen 11 666 (1911) 

> Moen Uttatbeirt U 940 (1934) 

• retkanheuor Siement Z U 198 (1932) 

• SlavciU Z MeMlkwnde n 37 (1929) 

• Balke Ind and Eng Chem n 1002 (1920) 

• Bolton W V Z EUttroekm 11 47 (1906) 

' Holaaan C it 114 1911 (1902) Butt Soe Cktm (3) M 434 (1900) 

• Dnahman Pkyt Ret U m (1923) 

• Cardwell PkH Bee U 2041 (1031) 
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Vanation in the Longitudinal Incremental Permea- 
bility due to a Superimposed Cucular Field 
DxmiNO the oourae of an investigation of the 
vanation of the longitudinal moremental permeability 
by a superimposed circular magnetic field somu 
rather interesting results vere obtained with certain 
iron nickel alloys The ferromagnetic materials under 
mvestigation were of wire form and served as the 
core of a long slender solenoid Direct current was 
passed through the core to produce the circular 
field, and the longitudinal permeability was calculated 
from inductance measurements on the solenoid 
Usmg well annealed alloys, it was found that 
rather large increases m the longitudinal mcremental 
permeability could be obtained as a function of a 
relatively small superimposed circular field while 
upon twisting the conductmg core a gradual change 
from an increase to a decre€«o in the moremental 
longitudmal permeability as a function of a super 
imposed circular field was obtained 

These effects are shown m Fig 1 whore cur\t (o) 
gives the variation of the inductance of the solenoid 
ns a function of the direct current through the con 
ducting core of an imstramed sample Curve (b) is 
that obtained after the core has been twisted through 
120° Here the inductance of the solenoid without 
any core is 1 3 millihenries In all measurements th< 
effect of the earth s field was reduced to a mmimum 
and the samples were oomplotolv demagnetized 
before each run 

Fig 2 shows the variation m longitudmal mere 
mental permeability of the core a function of the 



Cnrrrnt througli core (»mi ) 

Fig I 



1-ig 2 


Icgrec of twist wIrii a current of 0 5 amp passes 
through the core Variations in pormi ability thus 
obtained on the samples wi re much greater than 
those obtained by twisting whon no current passes 
through the core 

These largo variations in inductanci obtamed as 
a function of the current through the con or as a 
function of the degree of twisting of the core while 
tarrying a definite current appear to have many 
possible applications 

A complete account ol this woik covering all of 
the more common fcrromognctic materials will be 


given cls< where 


J S Webi 


Institute of Tecluiologv 
University of Minnesota 
Minneapolis Minnesota 
Aug 31 


Barnacles m Horsey Mere 
On July 16, 1938, it was discovered that there 
were large numbers of the bamaolo Balanus tmprtwwtis 
Darwin, livmg on the stems of the reeds in Horsey 
Mere, Norfolk The wot or of Horsey More and 
llickling Broad has been very salme since the sea 
broke through last spring on February 12, March 1 
and April 4 and cstunations of the salinity of the 
surface water on Aug-ist 6, made by Mr A J Rudd 
of the Norfolk Fishery Board were Horsey 18 19 
permillo, Hickling varymg from 21 0 por mille (north 
end) to 17 5 per mille (Whitesloa) 

The fauna of the area is now an mteresting mixture 
of brackiah water and freshwater species On August 2, 
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♦he following epeoiee were found amongst the reeds 
on which the Balamu occurs Eydrobta jtmkmat 
Smith*. Bythtma tentaeulata (L )*, Theodoxua fiuvta 
ttlu (L )*, Gammarua zaddach% Sexton*, CorophMtn 
vohUator (Pallas)*, Sphceroma sp , Membrantpora 
monostachya Busk, var Joaattlana The only aquatic 
insects found wore larv® and pup® of Donaeta 
ctnerea Herbst, which were fairly numerous on the 
roots of the reeds 

In Horsey Mere the barnacles appear to be djstri 
buted all over the reed beds and are very abundant 
The greatest density occurs next to the open water, 
where thick stems and rhizomes of Phragmttea 
comrmnta and Typha are often completely covered 
in barnacles from a depth of six inches downwards, 
as on the loft of the accompanying photograph 
Inside the reed beds they bo<omo more scattereil. 



but they occur right inshore on littoral stones, and 
on thin stems down to 0 2 cm in diameter as on 
the right of the photograph The reeds are mostly 
alive, and have groon shouts showmg Barnacles are 
present also in Hicklmg Brood and Heighom Sound, 
but m very small numbers compared with Horsey 
Mere Near Whiteslea Lodge we found them mainly 
down near the roots of the reeds, and there was no 
dense ooatmg on the stems 
Most of the barnacles were sexually mature on 
August 2, containing either ripe sperm and ova, or 
nauplius larv®, and many Balanua nauphi were 
found m the plankton of Horsey Mere Taking the 
canno rostral diameter as the index of size, the 
specimens are up to 11 om , and the average of 
fifty examples, which were chosen as not being de 
formed through overcrowding, is 0 83 cm The 
maximum ‘size of the specunons collected on July 
Iff 18 0 9 cm , but the average of fifty is only 0 ff7 cm 
A few young mdividualB, less thim 0 3 cm , were 
found on both dates, and these must represent the 
first of the second generation 

Qumey‘>* records this species m the Bure opposite 
Muck Fleet, where the water is ‘generally almost 
fre^” It 18 possible that the naupbi reached Horsey 
by the Thurne, which is a tnbut^ of the Bure, on 
an abnormally hi{^ tide, but the fact that the a^lts 
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are so abundant m Horsey, and comparatively scarce 
m Hicklmg, suggests that they come direct fiom the 
sea during one of the break throughs m the sprmg 
A few BManua nauphi were found m a sample of the 
plankton from Horsey More on February 20. Nauplu 
of B tmprowaua have been recorded m the Zuider Zee 
as early as January 6, and so they may have reached 
Horsey during any one of the three break throughs 
Breemen* has shown that mdividuals of this species 
may contain embryos three months after they have 
settled 

It seems that B improvtaua, which is a southern 
species, 18 killed by too low temperatures, so the 
barnacles may bo killed off if there is a sufficiently 
severe frost at Horsey this wmter On the other 
hand, it is a very euiyhalmo species, and occurs m 
Holland m water of salimty down to 1 6fi per mille, 
BO that so for 08 saluuty is concerned this species will 
probably survive in Horsey Mere and Hicklmg for 
several years Now that it is so well established, 
it might even survive there under normal conditions, 
sinoe the water is always slightly salt 

P F Holmbs 

Zoological Department, M G M Pryob 

Cambridge 

• Specie* kindly Idontlflod by Mr 0 I Crawford 

■ rrani SorfM and Nonmek Nat Hitt Soc 7 (Mb 

•aumey B Tram NorfM and Norvwh Vat Bitt Soe 8 4S7 
(1»07) 

• V Hreenien h Zool Am m 247 2b7 (1034) 


Irritant Exudation from a MiUipede 
Whilb working at Sigi, 1 ,600 feet below the East 
African Agricultural Research Station at Amani 
Twganyika Territory, one evenmg m June, I cami 
across one of the giant black millipedes — a species 
of SjnroboUta — ^which are fairly common m this 
region of tropical evergreen ram forest It was an 
unusually large specimen, fully twelve mches m 
length Having no box capable of holding it, I 
buttoned it up m my hip poUcet and oontmuod my 
work for an hour or so 

I felt the millipede moving about m my pocket 
and noticed that I was becommg rather sore m that 
neighbourhood, but paid little attention to it How 
ever, whilst bathmg shortly afterwards I was sur 
prised to find that my skm had become completely 
blackened over an area of about nme square mches 
with further red inflammation spreadmg rapidh 
down my thigh Four days later all this blackened 
skm sloughed away, leaving a raw wound This 
happened m June 1987 , at the end of August 1938 
the site of the mjury is still visible 

1 have smoe exanuned millipedes of the same 
and other species on several oocasions, and 
noticed that, when one is molested by bemg 
turned about m the fingers, small drops of 
liquid are exuded from pores, one on the side of each 
segment This licjuid is rich yellow brown in colour 
and stains the fingers like lo^e , it has a charac* 
teristio pungent odour recallmg that of mtrogen 
peroxide, but is neutral to litmus The fiunes cause 
marked watering of the eyes Mere contact of the 
fluid with the tough skm of the fingers produces no 
injurious symptoms, although when some was rubbed 
on to the skm of the leg, smartmg was expenenced 
and the skm eventually become hard and scaly 
Ebio Bubxt 

Zoology Department, 

University of Beading 



No 3300 Oct 29 1938 


NATURE 


797 


Record of Typtdocaris Oaldaa 
Two epeoimena of the blind prawn, Typhlocana 
gahloM, were obtained recently from the oistem of 
the water null near Tabgha at the north end of the 
Sea of Galilee This apeoiee had been reported as 
^ing exterminated by drainage operations It 
appears probable that the species normally inhabit 
a dark cave or grotto formed by a hot sulphur sprmg 
and the speoimens obtamed by me were stragglers 
which were earned out mto the oistem 

A Cbaio BEmrarr 

Chief Fishenes Offloer 
POB 1627 
Haifa 
Sopt 10 


Blood Groups among the Khasis 


Ihe Khasis are inhabitants of the district f 
Khasia and Jamtia Hills Assam They are short 
statured with a high mesocephalio head a meso 
prosopio face and a mesorrhme nose and m the 
height of the root of the nose above the level of the 
orbit they are pro opic The head varies from long 
to medium and has a high vault The haur is of 
medium growth straight and black m colour Ihe 
forehead is vertical and medium m height The 
depression of the nose is shallow and the nasal bridge 
IS concave The malars are promment and there is 
no alveolar prognathism ihe lips are of medium 
thickness the chm ordmary and the angle of the 
lower jaw medium The eye colour is light brown 
and the eye slit is horizontal 
Samples of blood were collected from fifty mdi 
viduals — ^male female and children Ihe percentage 
ratios in groups are given below and compared with 
others 



Kegrltooi (Grove) 


O 

44 8 
48 
31 3 


A B AB 

16 6 83 3 4 6 

29 e 23 7 9 8 

S3 3 14 1 4 0 

19 0 41 2 8 6 


Anthropological Laboratory 
University Calcutta 
Sept 10 


B N Basu 


KKreKSNCSS 

Grove B ¥ J Immvnolon U 

Sjmder H L Amer J Phyt Anthrop 9 

lUycboadhuii J Dtpt of Letten Calcutta Vntvortly M 


Isolation of an Anhydro I Galactose Derivative from 
Agar 

It has been found possible to methylate agar by 
direot treatment of the polysacchande with methyl 
sulphate and sodium hydroxide solution The 
product had OMe 33 0 per 'cent M'i*— 03 1® m 
chloroform and it oontamed no sulphur 

Methylated agar is easily hydrolysed by boibng 
With 2 per cent methyl alcohol hydrogen chloride 
and the hydrolysate oontains little or no methyl 
l«evulinate Thus, the hydrolytic products from 
methylated agar {U gm ) oontamed only a very 
small amount of ester which was separated as the 
banum salt (0 18 gm ) The mixture of glycosides 
was separated, by distillation mto three fractions 
Fraction 1 was a mixture of the a and p forms of 
2 4 6 tnmethylmethyl-d galactoside identical With 
that sdready sepeuated W Peroival and Somerville* 
from mediated agar Fraction 2 was a mixture of 


1 and 3 Fraction 3 was collected m five suooessive 
fractions the constants of which were sufficiently 
close to warrant the assumption that no great 
difference in composition existed among them 
OMe 37-40 per cent On further methylation with 
methyl lod de each of these sub fract ons yielded a 
crystalline derivative which had the composition of 
a dimethyl anhydro m thylhexoside It is recognized 
as 2 4 (hmethyl 3 6 anhjdro methyl 1 galactopyranos 
tde for the followmg reasons 

It shows the properties characteristic of 3 6 
anhydro methylhexosides (of Peat an 1 Wiggins*) m 
that It IS hydrolysed by cold acid and is unaffected 
by prolonged bo ling w th sodium methoxide solution 
It was possible to compare the substance with 2 4 
dimethyl 3 6 anhydro methyl d g il votopyranoside 
wh ch had been synthes zed in th s laboratory for 
another purpose (Haworth Jackson and Smith 
unpubi shed work) The oompar son established that 
the two were optical enant omorphs 


Mplllng point 
[aU 1 of 1 roform 


Product from 


7 8 - 1 


'M'nthct 


(19 4 +20 


Dr L G Cox of th s 1 partment reports Ihe 
complete identity of the X ray photographs of smgle 
crystals of the two substances oo iplo 1 with the 
rotational data given above shows that the two are 
enontiomorphs Further caloulation of the molocular 
weight from tho X ray dat t ind cates that the sub 
stances are monomer o in the cryst tlltne state 
Hydrolysis of the galaotoside from agar y elds 
2 4 dxmethyl 3 6 anhydro 1 galactose rap 114® 
Tho oorrosponding product from the synthetic 
d galactoside has m p Hi® 

The existence of 1 galaotose in agar was demon 
strated by P rie* who isolated hepta acetyl dl 
galactose by the aoetolysis of agar, and experiments 
are now n progress to determme whether the 3 6 
anhydro ring structure wh ch is present m methylated 
agar exists preformed in the or gina polysaccharide 
S Hattos 

A li Hills I aboratones S Ppat 

Un vorsity Ldgbaston 
Birmingham 
Sept 22 

J Chrm Soe 1915 1937) 

• J Chtm Sov 1088 (1938) 

• Btaehem J W 309 (1936) 


Isolation of an Anhydro-Sugar Denvative from Agar 
SiMOT by the kindness of Prof W N Haworth wo 
have learnt that a publication on agar is shortly to 
appear from tho Birmingham laboratories* we feel it 
desirable that one aspect of our researches on the 
subject should be oommumoated here 

Accompanying the 2 4 0 tnmethyl methyl 
galactoside obtained by the hydrolysis of methylated 
agar with methyl alcoholic hydrogen chloride, wo 
reported* * the presence of a syrup (o 26 per cent) 
which appeared to be a dimethyl mothylketoside 
Further work has now shown that this portion is not 
homogeneous smoe it can be partially separated mto 
two fractions by extraotiwi with boilmg light 
petroleum, and these fractions m turn are also 
•Added on proof Honda and Peat OlmiumUni 97 937(1988) 
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mixtures Ihe portion insoluble m light petroleum 
<[«]’^° •= ~ 20° in chloroform), on complete methyla 
tion can be divided mto two fractions, a crystalline 
body {X), and an oil, whilst the soluble portion 
([«]i°° = + 40°) can be distilled m a high vacuum 
to yield two fractions (^) of bp 160°/0 09 min 
(bath temp ), [a] — + 69° m chloroform , and 

(19) of bp 178°{bathtemp )/0 09rnm ■= +26° 

Complete methylation of these subfractions gave rise 
to a mixture of (Jf) and on oil from (A) and a large 
yield of the crystallme matenal (X) from (B) In 
the same way the syrup obtained from the mothei 
liquors after rerrystallization of the 2 4 6 trmu thyl 
inethylgaliuitosido was piartially transformed by 
methylation mto (X) 

On account of the difflcultiee m manipulation it is 
not easy to estimate precisely the yield of this 
substance (X) but it appears to be about 16 per cent 
of the weight of mt thyJatod agar employed It is 
non reducing and has b p 86-90° /O 06 mm , m J) 81° 
and = +75° m water and + 86° in chloro 

form Analysis showed it to have the composition 
C,H,Ot(OCH,), and it la therefore a dimethyl 
onhydro methylhexoside It gave a strong Sehwanoff 
test and simulated a furanoaide on account of the 
lase of removal of the glycosidic residue by dilute 
mmeral acid , it was found that hydrolysis to the 
free anhydro sugar (faj'o’'’ — 23°) took place by 

contact for 24 hours with N sulphuric acid Tins 
resembles tho beha\ lour of the 3 6 anhydro 2 4 
dimethyl mothylglucosido of Peat and Wiggins*, so 
that although tho positive Sehwanoff reaction seemed 
anomalous, the chance that it might be a 3 6 
anhydro galactose derivative was considered Uy 
the direct methylation of 3 6 anhydro « methyl 
galactoside prepared by the method of Ohle and 
Thiel*, the < orreeponding 2 4 dimethyl denvatn o 
was prepared This substance was obtamed as an oil, 
b p 90°/0 05 mm , = 1 4640 and [«]»8* = +87° 

m chloroform It is important to note that both these 
3 6 anhydro galactosides give the Seliwanoff re 
action 

Although hydrolysis of tho 2 4 dimethyl 3 6 
anhydro a raothylgalactosido m cold N sulphuric acid 
was complete m 24 hours the equilibrium value 
reached was [a]*£° — + 22° instead of — 23°, and 
although tho general properties of the two substances 
are so similar that it is probable that the natural 
product 18 a 3 6 anhydride, it is clearly not 3 6 
anhydro 2 4 dimethyl a methyl d galactoside, and 
further synthetic experiments will bo necessary to 
decide its oonstitution Ihe fact that the speoiiio 
rotations of the free dimethyl anhydro sugar from 
agar and of 2 4 dunethyl 3 6 anhydro d galactose 
are approximately equal and opposite m sign makes 
It possible that the sugar concerned is not d but 
{ galactose , this sugar has already been found in 
agar by Pirie* 

These experunonts fail to support the suggestion 
reviouBly advanced* that a ketose is present in the 
ydrolysis products of methylated agar, although 
accompanying {X) is an oil of high methoxyl content 
which may be a fully methylated ketose , but little 
rehanoe can be placed on oolour reactions m this 
case smoe the syrup may still contam a quantity of 
(X) 

It IS irapoesiblo at present to decide whether the 
anhyxlnde rmg is prrformed m agar or whether rt is 
the remit of side reactions However, the former view 
w considered to be the most likely booause of the low 
methoxyl and acetyl contents of methylated and 


acetylated agar, which can be explamed by the 
presence of the anhydro hoxose residues in the cham 
form each carrying only one hydroxyl free for sub 
stitution The anhydro hexose is clearly not an ‘end 
group smoe if it were, simple hydrolysis would set 
free the dimethyl anhydro methylhexoside, whereas 
actually further methylation is necessary after 
hydrolysis It is hoped to report upon tho precise 
nature of tho supposed 3 6 anhydro dimethyl hoxose 
and of the other unidentified products m due course 
E fi V Pkroival 
J C Somerville 
I A Forbes 

Department of Chemistry, University 
King 8 Buildmgs Edinburgh 
Oct 6 

Perctval Muiiro ml Somerville Natubb US 612 (19J7) 

‘Perelval sad SomirviUe J Ch*m Sof 1615 (1937) 

* Pest snd Wlulna J Ckem Soe 10S8 (1S3S) 

< Ohle snd Thiel Btf tt 625 (1933) 

• I Irt Bmchm J 30 369 (1936) 


Muitiplanar Cyclohexane Rings 
On brommation, thi isomorii forms of 1 oarboxy 
4 mt thylcycfohexane 1 acetic acid (m p 173° and 
137°)* furnished monobromo acids, which gave the 
< orreeponding hydroxy acids on bemg heated with 
aqueous sodium carbonate Oxidation of the hydroxy 
acids with alkaline permanganate gave rise however, 
to isomeno forms of 4 mothylcj/clohexane 1 1 dt 

carboxylic acid, which deprossetl each other s melting 
points Similar observations were made in the 
3 methyloj/clohexano series 
A full report of these experiments will bo published 
in duo course 

R D Desai 
R I? Hunter 
Cf S Sahabia 

Department of ( hermstry, 

Tlie Muslim Umversity, 

Aligarh, India 

lleasl Hirntrr ahulsiii Khsn snd Ssl arls J Lhm Sor 4111 ( 1936 ) 


Combusuon Pressures in Spark-Ignition Engines 

It has come to the notice of investigators interested 
in combustion and detonation in spark ignition 
engmes that the combustion pressures may attain 
values which oven when no heat losses are considered 
appeared to surpass those foimd by calculation 
m^ing use of the normally accepted data for such 
processes The inadequacy of pressure indicating 
apparatus, especially when measurements were made 
under conditions of incipient or even persistent 
detonation, has for long prevented adequate attention 
bemg paid to this phenomenon 

Repeated measurements on different engmes with 
Famtoro quartz and oapaoity type mdioators have 
now shown that the pressure rise over the compression 
pressure may in several cases be up to 60 per cent 
higher than is accounted for by classical calculations 
Ihe extreme oases occur when there is a oertam 
degree of detonation, the phenomenon being then 
sometimes, though not always aooompanied by 
supenmpo^ pressvire vibrations , when these vibra 
tions ooour, the value cited relates to the mean value 
of the pressure 

These pressures bemg sustained beyond the period 
of vibration either of tlm gas mass or of the mdiostor 
they must be otmsidered as static pressures, to be 
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accounted for by external energy of the oomb\istion 
gases, for which it may be assumed that temporarily 
the specific heat of the combustion gases is much 
lower than normal This mav be explained by an 
excitation lag theory’, which states that m the case 
of combustion imparting chemical energy to a gas 
other than monatomic, this energy is first absorbed 
as translatory energy It may bo thought that this 
would apply especially in the case of the nitrogen 
of the charge Both the pressure of the gas and its 
rate of heat transfer to the combustion chamber 
walls bemg dependent on the translatory energy, 
these findings may explain to some extent the 
mechanical and thermal damage due to detonation 
J J Bhoezk 
H VAN Driel 
L A Peletier 
G Brobrsma 


N V De Bataafsohe PetroU um Maatschappij 
Proefstation Delft 
Delft 
Sept 16 

Lewln B Z phyt I hem B 19 5)A (10S2) Irwte B snd \< 
Elbe 0 J Chem rhyt Frb 1988 see alw llecuiwlo i . 
paper b} Rasaweil rN\lt)row SAF Jottmal Apnt I03.> 


Vitamin E Defiaency m the Suckling Rat 
In a paper recently published’ I have shown that 
the oharaotenstio defects in the offspring of vitamm 
E deficient rats may bo cured by administering to 
them concentrates of the vitamin It seemed im 
portant to confirm that th s curative action is due 
to vitamui E and not to some other constituent of 
the conoontratos derived from natural sources This 
I have now doni by ailmmistonng 2 milligrams of 
synthetic d I tooophi rol (Roche) to the offsprmg of 
vitamin F deficient rats 

1 his further observation that the synthetic vitamm 
produces the same curative effects os the concentrate 
from natural sources taken m conjmiotion with my 
previous publications shows c inclusively that the 
missmg factor in the milk of vitamm E deficient 
does IS \itamin h 

M M O Barbie 

Physiological I al oratories 
The British Drug Houses Ltd 
Graham Street Ixindon N 1 
Oct 6 

Bft rif M M O BocAit J 39 Hfi I4 1(191» 


Points from Foregomg Letters 


By moans of a zmo mercury lamp which gives 
sharp spectral lines without accompanying byperfine 
structure components or contmuous sxieotrum Sir 
C V Raman and C fa Vonkateswaran fmd that tho 
light scattered backwards by glycormo and by phenol 
exhibits well dehned Bnlloum components on either 
side of the moident Imes The authors infer that tho 
viscosity of glycorme, as usually measured has little 
mfiuenco on the propagation of thermal compression 
waves of very high frequencies 

Prof J B fa Haldane gives a formula for the prob 
ability that a given individual would be killed by an 
explosive bomb and calculates roughly tho efficiency 
of various types of shelters and trenches against light 
and heavy bombs 

A graph is submitted by Dr 1 F Richardson 
showing that duruig the arms race of 1909-13 tho 
increase m expenditure for armaments of France 
Russia, Germany and Austria oombmed followed a 
linear relation with reference to time Dr Richardson 
connects this with his previously deduced formula 
expressmg the mteraction of fear with cost and with 
gnevanoes m mtemational relations 

By means of paraffin absorption measurements, 
A E Downing and Prof C D EUis ostunate the 
position of the resonance levels for slow neutrons m 
several heavy elements In bismuth they find two 
levels (at 1 and 11 volts respectively) correspondmg 
to high excited states of radium E Thorium and 
uranium likewise show two resonance levels each 
while with cobalt only one (at about 1 volt) was 
observed lodme appeara also to have two reeonano® 
levels, which might explain the anomalous results 
recently reported by Michiels 

The viscosities of hydrogen and heavy hydrogen 
gas at \anou8 temperatures between 293° K and 
U° K have determmod by A von Itterboek 

and Miss A Claes They find that at room tempera 
ture the ratio between the viscosities is proportio^ 
to the ratio of the square roots of the molecular 


weights of the two molecules but at lower ttmiiera 
ture tho ratio decreases 

The absorption of lij Irogen and nitrog n gas by 
tantalum at very low prossiiros ( clean up ) at diffon nt 
temperatures is described by D A Wright I he 
absorption is considerably modified by the presence 
of suHace oxide which explains fho various results 
roportoil by previous investigators 

Large increases in the long tudinul incremental 
permeability of a wire made of iron niokol alloy 
(serving as core of a sc lenoid) 18 found by J S Wobb, 
when a direct current is passed threugh tho wire so 
as to produce a superimposed circular field The 
author submits graphs showmg tho variation of the 
inductance of the solenoid as s function of the direct 
current through the conducting core and also the 
variation of the longitudinal ituromenf il jienneabjlity 
when the coio is twisted through van ms angles 
P i Holmes and M G M Pryor report the 
presence of largo n irnbers of tho bamaclo Balanua 
tmprovxsiM upon reeds in Horsey Mere Norfolk 
following upon mcr ased salinity of the water 
brought about by the f mporary break through of 
the sea during the storm of last sprmg 

Tlio percentage ratio of various blocxi groups 
among the inhabitants of Kliasia and Jamtia Hills 
Assam derived from an examination of fifty m 
dividuals, IS given by Captam R N Basu and com 
pared with the blood group distribution among 
Japanese Negritoes and Indians 

S Hands and Dr S Peat report tho presence m 
methylated agar agar of a derivative of 3 6 anhydro 
I galactose which is isolated as the crystallme ch 
methyl 3 0 anhydromethyl I galactosidc Evidence 
IS given m support of tho constitution assigned to the 
latter substance E O V Peroival, J C Somerville 
and I A Forbes have likewise isolated from agar an 
anhydro sugar derivative which preliminary mvesti 
gations indicate to be 2 galactose 
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Possession Rite m a Deccan Village 
Baaa Oabi, ‘ the Dragging of the Twelve Carts 
a village ceremony, was witnessed by Mr K de B 
Codrington at Fai^apur, a Mahratti speaking com 
munity in the Deccan, India, m 1932 (Af on October 
1038) An engagement is made before the shrine of 
the goddess JVterimata, ‘ the Mother of Pestilence , 
that the rite will bo carried out, if certam prayers 
are granted This is usually on account of prolonged 
illness, on behalf of children, or above all because 
of barrenness In the last event, one of the men of 
the household must shoulder the undortakmg, as only 
men take part, though the women are profoundly 
interested, and ceremonially prepare the participants 
by rubbing thorn with turmeric The women also 
inake olferings at the shrine The ceremony is 
evidently a family rite On this occasion six carts 
only took part They were tied head to tad, the first 
being an old fashioned field cart with long shaft, 
obviously necessary for the ceremony At sundown 
the protagonists were led by their womenfolk to the 
Hanuman temple, from which all village ceremonies 
begm Thence they were conducted back to the 
Marimata shrine by one of its guardians Of the 
participants two wore boys of about nine or ton years 
old, the thud a youth of eighteen Each protagonist 
was escorted to the shrine between two men holdmg 
his arms Ihe youth was already under the influence 
of possession They entered the shnne, then each 
came out m turn with his escort and cucumambulated 
the Ime of carts at a run Each bore a tray with a 
number of lighted cotton wicks The upper part of 
the body was then ngid and the eyes fixed The boy 
on reoohmg the head of the first cart waa lifted m 
the air by his supporters, and the cart affixed to his 
waist cloth and waist rope by the loop on the cart 
shaft, to which two hooks had been fastened The 
oart then moved forward towards the shnne for about 
ten yards, accompanied by frenzied shouting and 
drumming The boy s feet were not on the ground 
and his l^y took the strain, while the mam motive 
power was supplied by men puUmg on the wheel 
spokes and others behmd the yoke 

Prehutonc Cave Men m Texas 
A OAVB 48 miles north of the town of Dryden in 
the West Texas Big Bend country, which was 
occupied by man at some remote penod, has been 
excavated by Mr Frank M Setzler, of the Smith 
soman Institution, Washington, DC In a prelunmary 
report issued by the Institution, it is stated that the 
evidence of occupation suggests that the oave may 
have been used for ceremonial brewing It was 
disoovered by Mr Setzler when searohmg for evidence 
of an ancient people— the longest headed people yet 
recorded The slope at the front of the oave was 
covered with tahis which oontamed large fragments 
of fire cracked limestone These had Iwen used hy 
the inhabitants of the cave for heatmg m the fire 
for cooking purposes and then thrown out The 
oave was exploit by a trench seventy feet long, 
which was o«ned to a depth of six feet The deposits 
mohided an unusual number of oookmg stones, 
\Mmting to an exceptional use It is thought this 


h Items 

unusual feature of the deposits may have been 
occasioned by the use of the oave for brewing the 
juice of the sotol plant to make a fermented drink 
which the Indians were found to use when the white 
man first penetrated this country In the deposits 
were also found cooked animal l^nes, though these 
were not so numerous as might have been expected, 
and himdreds of charaotenstio arrow heads, scrapers, 
drills and stone knives 

Social Motives m Economic Activities 

Cla89ioai> economics is largely based on the 
psychological premise that m their economic activities 
people shall bo considered as solely actuated by the 
motives of personal material gam Durmg the period 
of the greatest mdustrial expansion ever known, this 
theory expressed and oo oi^inated the thinking of 
mdustry and trade for more than a century , but 
it has now exhausted much of its usefulness, and in 
so far as it tends to diieot attention away from other 
factors it has become a danger According to T K 
Whitehead (Occnpaitonal Psych , 12 No 4 , 1038), 
it 18 necessary to develop an organio conception of 
society in which economic activities take their place 
as one important aspect of the whole social prooees 
It 18 impossible to ^ aoquamted with the intimate 
working of an mdustrial plant without becoming 
aware of a complex network of human relations 
which have no place in the formal organization of 
the plant and yet without which oo ordmated human 
activity could not take place There is no human 
motive more widely found or more constantly active 
than the desire to have a significant place m the 
group for which the member has a high regard 
Fun^mentally, the urge is to be doing sigmfloant 
thmgs together with other people To insist on the 
importance of social motives is not to deny the 
existence of those motives that are predominantly 
individualistic The writer illustrates by a oonsidera 
tion of the failure of so many wages’ sohemes based 
on a too simple application of one motive, and also 
of high pressure emotional advertising If a small 
part of the money now spent m mdustrial research 
were devoted to the methodical observation of human 
relations m business, then a sooial science might be 
developed of vital importance to our mdustrial 
civilization 

Secretory AcUvity of the Liver 

Thb frog’s liver perfVised with a saline solution can 
secrete natural and artificial pigments m oonoentra 
tions many hundred times those m the perfiisate 
This activity is confined to dyestuffs, soma carbo- 
hydrates, for example mulin, passing throu^ with 
out any change at all in concentration H8^r and 
Moore (Proo Amer Phtl Soe , 78, 887 , 1938) have 
tested the effeots of larm numbers of organio sub 
stances on this secretory nmotion of the liver Sugars, 
polyhydno alcohols and ammo acids inhibit liver 
fbnotion, aad can be classed generally as substances 
having a strong affinity for water, as bemg surface 
inactive, and as oausing dehydration of hvdrophil 
colloids On the other hand, substances which arc 
surface active, such as the salts of the bile acids, the 
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oarbamates and aaponm, act as stimulants to hepatio 
secretion The authors suggest that the activity of 
the liver cells might bo regarded as being moreasod 
or decreased according as the condition of the cell 
colloids is altered m the direction of higher or lower 
dispieision With this idea in view, they have com 
pared the action of these substances on liver secretion 
with their effects on emulsions of leoithui and on the 
mjury potentials of muscle and nerve In general, 
there is good agreement Substances which stimulate 
the liver have been found to evoke injury potentials, 
and to morease the dispersion of lecithin emulsions 
and vice versa 

Medical Research m South Afnca 
Thh work, research and routmo, of the South 
Afnoan Institute for Medical Research, Johannesburg 
IS summanzed by the director, 8 ir Spencer Lister in 
his annual report for 1037 rooently published 
(Johannesburg South African Institute for Medical 
Research, 1038) Studies on pneumonia and the 
types of the pneumococcus that occur in natives on 
the mines, and on prophylactic immunization against 
pneumonia have boon oontmued A large number of 
rodents exammed for the presenoo of plague infection 
yielded only three positive results, the smallest figure 
recorded for positive cases since 1020 The prepara 
tion of anti plague serum by means of inoculation 
with avirulent livmg vaoemo has been shown to 
yield a serum of greater potency than by other 
methods A search for bovine strains of tubercle 
bacilli causuig tuberculosis in human beings has 
been contmu^, but not a single bovme type has 
been found among ninety eight strains isolated from 
non pulmonary oases of tufairculosis, cases which m 
Great Britam not infrequently yield the bovine type 
of tubercle bacillus 

Transference of Induced Food Habit 
Trb third of a series of papers on the transference 
of mduced food habit from parent to offspring by 
the late Miss D E Sladden has recently appeared 
(Free Roy Soo , B, 126, 30 , September 23, 1038) 
Owing to the death of Miss Sladden m 1037, the 
preparation of the manuscript is solely the respon 
sibuity of H R Hewer, who also devised the 
type of experiments earned out by Miss Sladden 
and discus^ m her previous papers (Free Roy 
Soc, B, 114, 441, 1034, 119, 31 , 1936) This 
paper now records the results of a senes of experi 
ments earned out by Miss Sladden over a period of 
SIX years Two sets of stick insects, one reared on 
pnvet m every generation but tested for their ability 
to accept ivy m each generation, the other reared on 
ivy m every generation after having been tested 
for their ability to accept it by identical teste, 
have demonstrated different relative tendencies to 
accept ivy as a food plant Those forced to eat 
ivy from the flist generation onwards rapidly de 
veloped an mcreased ability to accept this food plant 
Those reared on privet continuously displayed, 
during the first four filial generations, an mcreased 
abihty to accept ivy but to a much lees extent 
than did the ivy fed stock In the fifth and sixth 
filial generations abihty to accept ivy displaied a 
decrease and a distmct annual periodicity which is 
only slightly shown by the ivy fed stock It is con 
eluded that the forced ivy«feoding has induced m the 
«tiok insect the mcreased ability to accept ivy m 
■uooeedmg generations 


Humus and Plant Resistance to Disease 

UiTDBB a different title ( Insects and Fungi in 
Agriculture ), Sir Albert Howeud has recently 
published a very stimulating discussion of this topic 
(Bmpxre Cotton Qrounng Rev , 16, July 1938) His 
thesis IB that msects and fungi are not the true 
causes of plant diseases , these result from poor 
nutrition, disease rosistanoe being the natural reward 
of healthy and well nourished protoplasm “The 
first stop is to make the soil live by seeing that the 
supply of humus IS maintained Sir Albert then 
stresses the sigmficaneo of the return of humus to 
the soil by means of the conversion of vegetable 
refuse mto humus as in the Indore process He 
points out the remarkably rapid improvement 
resultmg when humus is apjilied to derelict planta- 
tions of tea, rubber etc results that are so striking 
that it IS difficult to attribute them to the response 
of the crop to bettor soil tilth oto He concludes 
that tho offoct must bo connected with the proper 
development of mycorrhiza m the roots, and during 
a recent tour of tea plantations m India and Ceylon, 
m CO operation with Dr Raynor, ho obtauied ewldi 
tional evidence pointing in tho same direction Sir 
Albert suggests that the fungus component may 
enable the rapid transfer of accessory growth sub 
stances from the soil to the host plant but this 
ingenious suggestion remains at present purely 
speculative 

induemg Polyploidy by the Use of Colchtcme 

Thb recent introduction of colchicine as a means 
of mducing polyploidy has led to many experiments 
with various plants Dr H Dermon (J HeredUy, 
29, No 6) hM recently described experiments and 
summanzed tho literature Aqueous solutions of 
colchiome ranging from 0 1 to 1 per cent were applied 
to buds of Rhoeo discolor with a camel hair brush 
All parts of tho flower wore affected, but tho effect 
was most striking in the filamentous hairs on the 
stamens, the end cells being affected most of all In 
material collected eight days after treatment, one end 
cell had undergone three successivo doublings of the 
chromosomis mcreasing the number from 12 to 
approximately 96 Other colls m tho same hair had 
only boon doubled once or twice In somatic colls of 
the anther, cells were observed havmg about 32n and 
m one case 64n chromosomes, mdioating as many as 
five successive divisions of tho chromosomes without 
coll division, owmg to destruction of tho spindle 
mechanism Tho meiotit chromosomes normally 
form a rmg or ohaui of twelve The treatment 
caused the formation of 4n colls with univalent 
chromosomes and other abnormalities Pollen 
grams were produced which judging from their size, 
were n, 2n, in and oven 8n Diploid pollen grains 
were also obtained by changes of tho plants from 
greenhouse temperature to cold or wann There 
was a lowering m the viscosity of tho cytoplasm, 
which remamod more fluid oven after cell division 
was resumed Suggestions are made for pro 
duoing polyploid pollen grams, embryos seedlings 
and growing tips by colchiome or temperature 
changes 

Travel-Times of the Seismic Waves P and 5 

Up to, and mcludmg, the 1929 readings, tho 
ZOppntz Turner tables Were used at Oxford for the 
roduotion of observations and determination of 
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epicentres for the International Seisinological Sum 
mary For the 1930 readings and afterwards, the 
Jeffreys Bullen tables have l^n used The change 
was necessary on account of errors in the older 
tables brought into greater prommenoe by unproved 
instrumental performance at observatories through 
out the world Dr A W Lee has now performed a 
very useful service to seismology by oxamining 
critically the I S S published data for well observed 
‘normal focus’ earthquakes for the years 1930-31 
(Meteorological Office Qtophya Mem No 76, 9 , 
1938) It Was found that for the 146 shocks con 
sidered, the travel tunes of the P waves agreed well 
with the Jeffreys Bulloii 1935 tables Ihe travel 
times of the S waves were rather different, and 
departures from the tables wi re examined for errors 
m identifloation, variations in focal depth, and errors 
in the tables In this work recourse Was also made 
to original seismograms obtamed at Kew It was 
determined that the iS observations are generally 
later than the tabulated times at distances less thMi 
28”, but beyond tlus they agree better with the 
tables as amended by Jeffreys in 1936 For epioentral 
distances less than 12® there may bo confusion in 
identification owing to the pulses arising from 
reflections and refractions within the granitic, mter 
mediate and basic layers of the earths crust Be 
tween 12° and 28° it is now generally agreed that 
there IS often a small pulse preoedmg that usually 
called S Loo prefers to continue calling tho largo 
easily recognized pulse S, and, although he does not 
discuss all the possibilities with regard to tho pro 
ceeding pulse, makes a very important statement 
that all discontmuities m the earth need not necos 
sarily bo horizontal ones In view of the above 
deviations of the 1930-31 observations from the 
Jeffreys Bullen 1935 and Jeffreys 1936 tables, Lee 
gives a new table for A His table for P, S, and S-P 
differences should bo very useful to ob^rvers at 
stations who are required to give details of an 
epioontre quickly without commvmioating with other 
observatorios 

Gcoccntnc Distances m Seismology 

Since tho advent of frequent radio time signals 
and greatly improved timekeepmg, the arrival tunes 
of various earthquake waves at observatories have 
been much more accurately determined, and at 
most observatories can now be detormmed accurately 
to a fraction of a second This makes apparent 
certam systematic errors m tho determmation of 
opioentree, and one of these is concerned With tho 
dmiarture of the figure of the earth from a true 
sphere It has been suggested that one method of 
circumventing this is to use geocentric instead of 
geographic co ordmates for this work In order to 
facilitate the change over from geographic to geo* 
centric co ordinates, and afterwards to use geo 
centno co-ordinates. Dr K E Bullen, of Auckland, 
New Zealuid, has produced in recent years a number 
of very valuable tables One was ‘ Tables for Oon 
vertmg Geographic mto Geocentric Angular Dis 
tances’’ publirii^ by the British Association m 1938 
Tte latest IS ‘Tables for Reduction of Apparent 
Tlravel tunes of Seismic Pulses PKP, PKPg, 8KS 
(corresponding to the use of Geographic Latitudes) ’ 
This IS printed as BuUetm No 134 of the Donunion 
Observatory, Wellmgton, New Zealand (extracted 
ftom New Zealand J 8c% and Te<A , 19, No 11, 708- 
18, 1988) 


Anomalous Spark Discharges between Large Electrodes 
In the official overseas edition (m English) of the 
September issue of the Journal of the InetihOe of 
EUetncal Engxneera of Japan, there is a suggestive 
paper by Y Ishiguro and Y Qosho on the anomalous 
spark dischaiges which sometimes take place between 
large olectrodes when the distance between them is 
large The curves connectuig the disruptive voltages 
with the distance between the electrodes, instead of 
being smooth, are sometimes irregular, for which 
there seems no obvious explanation Until quite 
recently, it was customary to neglect entirely tho 
anomalous pomts on these curves From tho pomt 
of view of ordmary high voltage engineermg, a 
method of computing the potential gradients for 
anomalous results had not yet been found In 1929, 
Carrol and Cozzons published through the American 
Institute of Electrical Engineers some anomalous 
results obtamed with spherical olectrodes Ishiguro 
and Gosho And with disk olectrodes of great size 
very pronounced anomalous results The disks are 
curved slightly at the edges They have found that 
the phenomena varied from day to day If the 
olectrodes were left idle for several days, the only 
treatment received bemg the wiping away with a 
clean cloth of the visible dust which had accumulated 
on them, tho experiments showed that the anomalies 
were greater m some cases than in others In one 
experiment the maximum anomalous voltage was 
124 when the normal voltage wa« 346 Tho authors 
have meule an attempt to calculate accurately tho 
maximum potential gradient when anomalies occur. 
Tolplers explanation given in 1932 applies well to 
the author s experiment , but unfortunately, m his 
own experiments in order to obtam larger effects, 
ho had sprinkled dust particles on the electrodes, 
whilst in the authors experiments they kept the 
olectrodes clean They have found that tho anomalous 
results may be decreased either by coating the 
electrodes with transformer oil or with carbon 
tetrachlorido liquid 

Suggested Relauvity Expenment 

In Natubk of July 2, p 40, a letter was published 
from Mr F H C Smith suggesting that a test of 
tho relativity postulate that the speed of hght is 
mdependont of the motions of its source and of tho 
observer, should be made by measuring the speed 
of light from approachmg and receding stars by 
Anderson's development of the Kerr cell method Sir 
Shah Sulaiman reminds us that he also considers the 
use of non terrestrial light as of fundamental unpor 
tonce in testmg relativity In his paper (Proo Nat 
Acad So* India, 7, 86 , 1937) ho declared “for this 
expenment [the Miohelson Morley expenment] mono 
chromatic light produced on the Earth has been used 
so far any expenment m which terreatnal light 

is used IB inconclusive and does not therefore prove 
tho postulate of Relativity Light from the 

Sun should fi»« be passed through a senes of prisms 
(as m a monochromator), then all other light, except 
that with the chosen wavelength, intercepted by 
obstacles, and only nearly monochromatic light 
allowed to fall on a plane reflector and then directed 
into the Miohelson-Morley Apparatus Although the 
intensity will bo diminished, there will be a greater 
facibty to observe the mterference fringes I earnestly 
appeal to expenmenters to repeat the expenment 
with Solar Light 1 venture to make the pre 

diction that there mil no longer be the null ^jfiet ' 
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Weather Prediction in India 


A SYMPOSIUM on Weather prediction was hold 
at Poona on July 20-26 under the auspices of 
the National Institute of Sciences of India The 
problem was discussed in its various aspects, namely, 
seasonal foreceisting in India, air mass analysis and 
short period weather forecasting With special reference 
to the foreoastmg of nor* Westers m Bengal, use of 
upper air data m weather forecasts, latent instability 
in the atmosphere and its consequences, rainfall due 
to western disturbances and the associated upper air 
temperatures, weather forecasting for aviation with 
special reference to local forecasts and kinematical 
methods in weather forocastmg 

The president. Prof M N Saha in his opening 
remarks, referred to the development of synoptic 
charts in India from the time of Blanford and tliot 
and to the many now methods in the art of Weather 
prediction introduced in India Ur C B Normand 
reviewed the complexities of the problem which the 
meteorologists lia\ e to face At one time the practical 
forecaster could devote most of his time to con 
sideration of rainfall Now airmen want forecasts 
of upper winds, of height of cloud of fog, dust 
storms, sudden squalls There is this variety of 
requiromi nts and v ot the decisions of the forecagtor 
have to be made quickly , there is no opportunity for 
lengthy calculation A hopeful method of analysis 
one which is now a live issue among meteorologists 
IB to focus attention on the identification of air masses 
and to picture how the different homogeneous air 
masses should interact at their boundaiios and be 
liave within tlitinselvos India is the country in 
which the subject of seasonal forecasting has been 
most intensively studied, and yet the utmost one 
can do at present is to give a very general indication 
of total rainfall over a largo area for a period of 2-4 
months The proper assessment of success in weather 
forecasting is not so easy as one would imagme at 
first sight Every forecaster — amateur professional 
or quack — finds some of his forecasts turning out 
correctly, if he forecasts often enough and yet it is 
a curious fact, as pointed out by Sir Gilbert Walker 
some years ago, that ‘ while the forecasting efforts of 
a charlatan are judged by their occasional successes, 
it is the occasional failures of a Government depart- 
ment which are remembered 

The first forecast of the monsoon rain which was 
mainly based on the snowfall on the Himalayas and 
the Suleman range during the preceding January to 
May, was issued by Blanford m 1886 Gradually 
Ehot added other factors, the south oast trades at 
Mauritius, Zanzibar and Seychelles, data from South 
Australia and Capo Colony, and Nile flood Hw 
method mvolved mtorpretations that wore liable to 
personal bias The first forecast usmg a regression 
nation was mode m 1909 by Walker In 1924, 
alkar worked out six formula for foreoastmg rams 
in the Peninsula, north east Ibdia and north west 
India, in which use was made of twenty eight factors 
selected out of a large number after applying his 
statwtiool test To these, Field proposed the addition 
of a ihotor of speoial mterest, as it indicated the way 
to a new aouroe of seasonal mdioators, namely, the 
upper winds and the upper air , his prognoetio 
factor for the wmter rams over northern India is 


the upper wmd of the autumn over Agra The 
re examination of the data m recent years, and the 
application of various statistical tests, have revealed 
a diminution of the sigiiificanoo of some of the 
factors Nevertheless, the total correlation ooeflloient 
18 still 0 63 for the total monsoon ram of the 
Penmaula and 0 64 for that of north west India 
and 0 72 for the winter ram of north west India 
In presenting the abov o review of seasonal forecasting 
in India, Dr S R bavur said that the methods of 
correlation are strictly applicable only when all the 
quantities correlated are distnbuted normally To 
overcome this defect, general methods are bemg 
developed The theory, however, is still m its infancy 

I ho method of forecasts for ten day periods de 
velopod by Franz Baur of the German Meteorological 
Service which rests on a combination of statistics 
and synoptics os well as the composite map method 
of forecasts developed by Multanovsky and his 
collaborators, in which the time mtervol for the fore 
oast 18 determined by the period which marks the 
typo of the synoptic jirooess mvolved, Wore explamed 
by Mr S Basil from t lie point of view of their possible 
application to Indian conditions 

Air mass analysis received a good deal of attention 
Dr b N Sen explained the methods adopted m 
India for the identification of the different air masses , 
these are, broadly speaking, of two classes, oceanic 
and continental, but it is possible to divide them into 
several sub classes Ho showed certain types of 
stationary fronts which often develop over the Indian 
area 

A great help m identifying the different air masses 
IS the drawing of stream lines and trajectories of air 
at different levels d duood from pilot balloon emd 
cloud movements a method which is now in daily 
use Inlonnation about upper air temperatures and 
humidities whenever available helps to make the 
identification more certam Dr K R Ramanathan 
oxpla nc<l how warm fronts aoinowliat similar to 
those mot with m European latitudes are associated 
with depressions and storms in the Bay of Bengal 
The two Bir masses between which the front forms in 
the Boy of Bengal are the dry, cold air from north 
India and the moist equatorial air from the south 
Boy of Bengal A modified type of front’ or jiartition 
zone 18 associated with storms of tho pre monsoon 
season Monsoon depressions tend to form on the 
zone between fresh monsoon air and old monsoon 
air, the former behaving as a cold mass and the 
latter as a warm moss Dr S K Pramanik gave an 
application of air mass rnalysis to tho problem of 
forecasting nor’ westers m Bengal, and Mr 8 P 
Venkiteswaran discussed certain relationships bo 
tween upper air temperatures over Agra and dis 
tnbution of rainfall during passage of western 
disturbances 

The role of latent instability in the atmosphere m 
tho development of thunderstorms, dust storms, etc , 
formed the subject of an mterestmg ooramunioation 
by Dr N K Sur This term (defined by Normand 
in Natubb of October 3, 1931, p 683) refers to a 
certain thermodynamical state of the atmondiera in 
which, in suitable circumstances, an expenditure of 
a small amoimt of energy leads to a release of a large 
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amount of energy Abaenoe of latent inatabilrty is 
associated with dry fine weather with occasional high 
clouds of non conveotional type, and its existence 
usually with convective types of clouds like cumulus 
or cumulo nimbus or with dust or thunderstorms 

Mr Krishna Kao discussed the problems which 
arise m weather forecasting for aviation, which can 
be classified into three categories, regional, route and 
local In forecasting radiation ground fog, the ‘Taylor 
diagram’ has not proved very useful in India except 
that it can be used to rule out days when fog is 
unlikely Daily tephigrams based on aeroplane 
soundmgs constitute the most valuable items in fore 
casting conveotional phenomena, formation, ciearmg 
or persistence of clouds 

The kinematical methods in weather forecastmg 
developed by Dedobant and Pettersen also received 
attention Whenever any pressure system, such as 
a cyclone, an anticyclone, a trough or a front, is m 
continuous motion, one can, from a knowledge of the 
changes that have token place m the system m the 
previous two or three hours, calculate the velocity 
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and acceleration of each pomt of the system and 
thus determine the position as well as the oonfigura 
tion of the system durmg the next 6 or 12 hours 
The deepening or filling of pressure over an area 
bounded by two closed isobars is equal to the plam- 
metnc value of the barometric tendency within the 
same area Dr S K Banerji gave an application of 
these and other kmematical laws to oertam Indian 
storms, particularly to explam the curvature of their 
tracks 

In winding up the discussion. Dr Kormand re 
forred to the future of weather forecastmg He said 
that It seems doubtful whether the statistical methods 
applied to surface data will result in any appreciable 
improvement of seasonal forecasting The region 
where we have to look for the improvement of fore 
oasts of all kinds from short to long range is the 
upper air More data by aeroplanes, radto gondes 
and balloon meteorographs are needed both m day 
to day analysis of the weather situation and in 
the search for factors of use m seasonal fore 
castuig 


Engineering Research and Soil Corrosion 


I N February 1936, the Council of the Institution of 
Civil Engmeers adopted a more active policy m 
regard to engmeonng research and constituted a 
Research Committee with wide terms of reference 
Previously, speoifio problems had been mvestigated 
by committees appointed specially for each case, and 
their work produced results of great importance 
The growth m scientific knowledge and m the size 
and complexity of the problems confronting the 
engineer and also tho great changes which have 
been effected in the matenals with which he has to 
work, brought about a realization of the necessity 
for greater undorstandmg of the scientific basis of 
engineering practice The Committee was entrusted 
with tho duties of making recommendations of 
subjects for research and mvestigation, and of mam 
taiumg contact with other bodies engaged in similar 
work While it has mainly limited its activities to 
problems m branches of engmoenng not ordinarily 
included in the programmes of the more specialized 
institutions, it has actively co operated with roiuiy 
of these m researches of common interest 
Tho report of tho Committee for the years 1936-36 
and 1936-37 has now been issued* The general 
policy has been to make use of the existing research 
organizations such as those of the Department of 
Soientifio and Industrial Research, and of the 
universities and technical colleges, and no attempt 
has been made to set up an mdependent Idioratory 
The researches in which the Committee is m this 
way taking part are classified under the general 
fae^mgs materials, soil meohanics, hydraulics, 
structures, and specialized engmeenng practice — ■ 
and It will be of interest to those engE^ied m other 
branches of science to learn of the molusion of such 
subjects of mvestigation as the most desirable typee 
of fish passes m rivers and the practice to be pre 
Bonbed for the use of self contained breathmg 
apparatus m sewers and other engmeenng woiks 
None of the mveetigations has as yet com 
Dieted but, firom tune to tune, m the Journal of the 
Institution, m the prooeedmgs of other societies and 


m the tochmeal press, reports of progress or of partial 
results have been published 

Part 2 of the report gives detailed accounts of the 
progress of tho resea rohM undertaken One of these 
deals with Soil Corrosion of Metals and Cement 
Products The increasmg ooourronoe of reports of 
severe corrosion of concrete m clay soils containing 
sulphate salts has shown the need for more informs 
tion than is at present available as to tho conditions 
which are potentially dangerous and as to the most 
effeotive protective measures After a questionnaue 
bad been circulated to engmeers throughout Great 
Britam mqiuruig mto the provalenoe of corrosion 
and the typo of soil m which it was found, it beomne 
evident that the research ought to be orgsuuzed on a 
wider basis, and a new committee wm formed to 
molude members from the Iron and Steel Institute, 
the British Non Ferrous Metals Research Association, 
the National Physioal Laboratory, the Budding 
Research Station and tho Bothams^ Experimental 
Station Considerable financial support is bemg 
given by manufacturers and ozgamzations interested 
m cement and concrete, and a scheme of reseeuoh 
extendmg over ten years has been envisaged 

From a study of the work already record^ it has 
been made evident that the corrosion of metals is 
far more dependent upon the nature of the sod, its 
composition and physioal condition m respect of 
perviousness, moisture-oontent, etc , than upon any 
variations in type of ferrous metal or m the state of 
a non ferrous metal A necessary preliminary to the 
oonsideration of tests on various metals is therefore 
the decision to concentrate attention on conditions 
of environment, for which purpose a special sub 
oommittee has been formed 
A separate research on the subject of “Vibrated 
Concrete’’ has yielded several mteresting results 
From the work so far earned out, it appears that 
the properties of vibrated oonorete are merely those 
of a oonorete m which satisfactory consolidation has 
been obtained with mixes which are dner than those 
Bssooiated with haod-oompaotmg The method thus 
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extends the range of water/oement ratios towards 
lower limits than were previously praotioable, with 
the results that strength and density oan be improved, 
ahnnkage and creep are reduced, and the bond with 
reinforcing steel is moreaeed 

In 1932, research on the stresses set up during the 
driving of reinforced concrete piles was commenced 
at the Building Research Station and was carried on 
in collaboration with the Federation of Civil En 
gmeenng Contractors It was initiated as a direct 
result of the difficulties experienced under certain 
conditions of hard dnvmg, where it was found 
impossible to comply with the speoffication and at 
the same time to avoid serious damage to the pile 
This 18 one of the mveetigations m whicffi the Ci\il 
Engmeers’ Committee is now co operating and as it 
happens, the report of the research work earned out 
has also recently been issued* In and around London 
there are many buildmg sites where the ground 
consists of alluvial or made up soil of very low 
bearing power for a depth of 10-30 ft Below this 
IS a stratum of hard compact gravel the thickness of 
which on any one site may vary from a foot or two 
to so much as 20 feet Under the gravel, soft earth 
of low bearing power is agam found and at a still 
greater depth the hard compact clay is reached 
The imoertamty of the gravel stratum as a foundation 
for important structures has made it advisable to 
found on the hard clay It is m the penetration of 
the gravel that the difficulties referred to have been 
experienced, and excavation of driven piles has 
revealed unsuspected damage underground Un 
certainty was, m consequence felt as to the con 
dition of piles driven on such sites Ihe current 
theory’ assumes uniform stress distribution through 
the pile , but, as the velocity of stress propagation m 
a reinforced concrete pile is approxunately 1 2 000 ft 
per second, research was necessary 1 his involved 
an examination of the nature and magnitude of the 


stresses mduced m piles by impact, a study of the 
effect upon impact resistance of the design and 
methods of manufeMsture of the pile, and the develop- 
ment of means of mdicating dangerous conditions 
during driving 

In addition to a number of facts of the highest 
practical importance which have emerged from the 
research, as to both the conditions which arise 
and the best methods of driving, a mathematical 
theory is outlined which is shown to conform to 
the results of the experimental investigation m all 
its mam conclusions and to be applicable to estimate 
the stress at any point under known conditions An 
expression is given for the Youngs modulus of an 
equivalent homogeneous pile , but, as the mathe 
matioal expressions for the stresses are too com 
plicated for practical use, the results have been 
given m the form of charts showing the maximum 
compressive stresses at the head and foot for different 
weights of hammer, stiffnesses of cushion, etc 
Further research is suggested and it is obvious that 
one of the chief sources of uncertamty and trouble 
IS the unsatisfactory nature of existmg methods of 
cushioning ihe blow A head cushion of constant 
properties and capable of ensuring a uniform dis 
tribution of stress over the pile head would not only 
prevent the majority of head failures but also would 
enable data to be collected on bearing capacity under 
controlled head conditions Of the packings in 
common use which wore tested in the sp* oial impact 
maohine, sackcloth has so far oxhibiUd the best 
characteristics 

The Institution of (ivU Bnsl iu>rs Heport of tl e Kesesreh Com 
mitteo for the yrart 1»J6 3a and 1936 37 rubllahed by the 
Institution Orrst Ueorge Street 8 W 1 
' An Investtsatlon of Uie Stresses In It Inforced Concrete Piles dnrlnR 
DriWos Building Besosroh Technical Paper No SO (Depart 
ment of Scientific and Industrial Rowarch) (London H M 
Stationery umce teas ) Si net 


Training and Research in Electrical Engineering 


D r A F M Fleming, m bis inaugural address to 
the institution of Electrical Engmeers on 
October 20, discussed the progpress made m the 
methods of selecting the personnel required for the 
electnoal engmeermg mdustry and the methods 
employed to develop soientiflo disoov eries In former 
days, ideas were oonoeived and developed by the 
individual effort of men of genius , to-day, m the 
umveraities and great scientific laboratonea, teams of 
soientifio workers are at work, extending the boun 
dance of knowledge, out of wffioh possible applioations 
m mdustry may emerge The great manufaoturmg 
organisations it neoessaty to be oontmually 

inoreasing their teohmoally trained staff and to 
engage men of wide soientifio attainments so as to 
apply the knowledge that practical reaearch yields 
Mwy of the new disoovenes affecting our industry 
arise frenn the work of the physioist The field m 
which the physicist now worlu has developed m such 
a manner that, oinnpared with fifteen years ago, ha 
irftffltt needs for his nseaiohee plant of g^t engmeer- 
mg magnitude — plant which has to yidd hundreds of 
^otMwndi of kilowatts or many miUions of volts 
On this aooount, as well as for other reasons, it is 


probable that the great manufacturmg organisations 
will undertake more and more fundamental research 

A pleasing feature durmg the last ten years has 
been the tendency towards oo operate o research 
whereby problems of common mterest to a large 
number of different organizations are pooled This 
avoids overlapping of effort and has enabled the 
smaller concerns to profit equally with the large ones 
for the knowledge thus revealed is available to all on 
the same common basis as a raw material supply 
A great deal of tho responsibility for contmued 
technical development falls on the manufacturer 
The manufaoturmg bremoh of tho electrical mdustry 
now employs 70 per cent of all the workers engaged 
m electnoal applioations 

There are three prmcipal educational levels of entry 
mto the electnoal mdustry In the lowest of these 
are those youths who are roermted at ages between 
fourteen and sixteen years from the elementary, 
oentral, junior teohmoal and jumor secondary schools , 
tho mterme^te level comprises those of sixteen to 
m ghtaan years of age, who have reached matnoulation 
or higher school certificate standard m seoondary 
sohools, whilst m tiie highest level are those who 
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enter aa graduates from the universities and large 
technical colleges 

The electrical profession is a democratic one, in 
that no matter what the educational level of the 
entrant is, ho can, if he has the requisite ability and 
ambition, climb to the highest ranks The importance 
of attracting the very ^3st recruits from each level 
and of encouraging, and affording facilities for, the 
upward mobility of the individual accordmg to his 
aptitude and capability, cannot be over estimated 

The question of the selection of a recruit for a 
jiarticular poet is most important Dr Fleming is of 
the opmion that for most types of industrial employ 
ment the best results are obtamed when method of 
self selection are employed and the entrant is given 
an opportunity after he has haid some manufacturmg 
experience under sympathetic guidance, of decidmg 
for himself the branch of works to which he is best 
suited An mfreasmg number of youths entermg 
from the lowest educational level secure promotion 
through following a course of technical study leading 
to national certificates There is now an mcreasmg 
tendency on the part of employers to permit their 
apprentices to attend equivalent part time day 
couraos m the local technical institutions 

This democratic tendency is m sharp contrast to 
the system m operation m Germany whore, for the 
most part, the upper level attainable even by an 
ambitious youth is dictated by his starting level This 
restricting feature must react on the enthusiasm of 
one foro^ to resign himself to a predotermmed 
status with little if any piospect of further advance 
ment The USSR plan has certain political 
limitations, but it endeavours to select, educate and 
tram its entrants to mdustry, solely on the basis of 
merit with a considerable amount of success 


University Events 

Lkkds — Dr P L huthorland has been elected to 
the chair of forensic medicine in succession to the late 
Prof Maxwell Tellmg Prof Sutherland, a graduate 
of the Umversity of Glasgow, has held an appoint 
ment m the University as lecturer m the pathology 
of mduatnal diseases smoe 1920 He has been smee 
1910 pathologist to the West Ridmg County Council 
a poet which he will continue to hold 

London — Dr Harry J ones has been apjiointed 
as from October 1 to the University readership m 
mathematics tenable at the Imperial College — ^Royal 
College of Science During 1933-37 he was lecturer 
in theoretical physics m the Umversity of Bristol, and 
since October 1937 he has been attached to the Royal 
Society Mond Laboratory m Cambridge 

Mr F W Paish has been appointed as from 
October 1, 1938, to the Sir Lmeet Cassel reader 
ship m business finance tenable at the London 
School of Economics Since 1932 he has been one of 
the Sir Ernest Cassel lecturers m commerce at the 
School and also secretary of the London and Cam 
bridge Economic Service 

The following titles have been conferred in 
respect of poets held at the institutions mdicated 
rofessor of Near Eastern archeology on Mr Sidney 
mith (Institute of Arohtcology) , reader m electrical 
engmeenng on Dr H E M Barlow (University 
College) 


Saence News a Centtury Ago 

The Ashmolean Soaety 

At a meeting of the Ashmolean Society, Oxford, 
on October 29, 1838, Prof Baden Powell read a 
paper entitled ‘ On Refractive Indices” The object 
of this commumcation was to state the results of a 
series of observations, in which the author had been 
engaged dunng the summer, m extension and verifica 
tion of his former researches Besides the general 
object of more accurate detormmation of refractive 
mdioes for definite rays in several important media, 
ho had m view the settlement of some pomts on 
which questions had been raiseil, and m some pre 
Iiminary remarks, ho adverted especially to certain 
objections raised by Sir David Brewster at the New 
castle meeting of the British Association At New 
castle, Powell had read a paper entitled ' On Some 
Pomts connected with the Theory of Light while 
Brewster had read another entitled ‘ On a Now Kmd 
of Polarity m Homogeneous Light” In the dis 
cussion on those papers there was a marked difference 
of opmion and this found expression also m the pages 
of the Athenceum after the reading of Powell s pape i 
to the Ashmolean Society 

The Zoological Society 

At a meeting of the Zoological bociety on Novein 
ber I, 1838 the annual report which was read, stated 
that the receipts for the year up to October 31 
amounted to £13,230 and the expenditure to £10,997 
leavmg a balance of £2,232 The council had deter 
mmed upon an alteration m the mode of mtroduotion 
to the gardens on Sundays Each follow was to have 
a ticket for his own personal use and two checks for 
the admission of fnends 

Henry's Electrical Researches 

One of the most important memoirs of Prof 
losoph Hinry of Princeton College, was that On 
Electro dynamic Induction read to the American 
Philosophical Society on November 2, 1838, in which 
he gave the results of hm extension of the purclv 
electrical part of haratlays Admiiable Discovery 
In his experiments, Henry harl employed h\ e 
different sized annular spools of fine wire (about 
one fiftieth of an inch thick) varying from one fifth 
of a mile to nearly a mile m length (which might b« 
called intensity’ helices) , and six flat spiral coils 
of copper ribbon varying from three quarters of an 
mch to one inch and a half m width, and from 60 
to 93 feet m length (which might be called ‘quantitj 
coils)” These he combmed m various ways By the 
alternations of the ribbon and wire coils, the fact 
was established “that mi intensity current can mduce 
one of quantity, and by the preceding erpenraentn 
the converse has also been shown that a quantitv 
current can induce one of intensity j a result which 
has had on important beanng on the subsequent 
development of the electro magnetic mduotion coil 
(W B Taylors discourse on the scientific work of 
Joseph Henry) In his experiments, Henry use<l 
various batteries, one being a cylmdrical battery of 
one and three quarters square feet of zinc surface 
another a Cruickshanks battery of 60 elements 4 
mches square and another Dr Hares battery, 
32 one gallon jars The mvestigations were fully 
dealt with by the French physicist, Antoine C 
Becquerel, m vol 6 of bis ‘'Traits experimental do 
rfilectricite et du Magnetisme” 
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Soaeties and Academies 

Paris 

Academy of Saeace* (C R 207 500-548 
Sept 26, 1938) 

W DcEBLor Sums of a large number of aleatory 
vectors 

M Okvbky Use of Green s quasi functions for 
the solution of the problem of Dinchlet relative to 
the linear equations with regard to the second 
derivatives oidy 

O Vak dkb Lyn Abstract pol j nomials in general 
vectorial spaces 

S StoHlOW a class of Biemann surfaces rigidtire 
merit exhauettblee and M Ahifora theorem of disks 
M SoHUSKB A theonm of conformal repre 
Dentation 

B HoaTTNaKtl A general equation of statistical 
nil chanios 

Q Qaboia Ihe general jiroblem of exterior 
ballistic 

J SOLOHON Definition of the neutrino The 
theory of ^ disintegration does not necessarily imply 
the existence of a new particle the neutrino but onlv 
a certain number of structural properties necessai y for 
conservation of the total system 

f Beck Remarks on the chaiewitoristic trails 
seisal energy of an okotron 

Mllb M TtciODORESco Raman spictmin of 
mulybdio acid in aqueous solution 

M PRKTTBB Influence of the dimensions of com 
bustion chambers on the speed of oxidation < f 
mixtures of pentane and oxygen 
Y VoLMAB and F Weil Action of antimony 
anhydnde and of antimony sulphide on thiol euiids 
A WiLLEHABT Researches on the diasooiablo 
oxides of anthracene photo oxides of cydohexyl 9 
anthracene and of phenyl 9 cydohexyl 10 anthracene 
T Bbioabd Haloes and anti haloes in the natural 
mist at the summit of the Puy do Ddme 
L Bnner and M Stbumza Ephedrmes as active 
agents m the flght against anoxyemia 
S Sabbtay L Palfbay and 1 Tbabaud Pre 
senoe of benzyl cyanide in the semi solid o8s< ntial 
oil of Karo Karound4 [a species of jasmin] 

P Chabanaud The protractor muscle of the 
hvpopharyngeals m the dissymmetric toloosteans 
<r BLANOondM Baltazabd Vaccination against 
exanthematio typhus by dried vinis of rat typhus 
from infected fleas 

Amsterdam 

Royal Netherlands Academy (Proc 41 No 7 1938) 
J Clay, A v Ueuert and P H (Xay Decrease 
of the intensity of ooazmo rays m water to a depth 
of 440 m measured with counters and ionization 
chamber 

J Clay, J T Wixbsma andK H J Jonkeb 
pMtnbution of the mtensity of cosmic radiation for 
different dueotiona around the vertical 
J A SoaotmcM The geometrical mterpretation 
of ordinary p vectors and W ptvectors and the cor 
i^Bponduig deiuuties 

J A NnroK Blok Kits van Hbyninobn and 
D A Was Investigations on thm layers of tm 
and other metals (5) The corrosion of tm by dilute 
^^110 acids (citno lactic propionic and benzoic 


R Dobbestein and J A Sxrr Detemunation of 
the cross section of motastable helium atoms with 
the aid of their photo electric effect 

P P Bulaabd a theory of plastic stability and 
Its application to thin plates of structural steel 
( 8 Mkyeb Contributions to the theory of 

Whittaker functions (2) 

J Butek Hyper convex aggregates in the 
plane 

A J Ruioebs R Veblendf and M Moobkbns 
H ow potentials anil surface conductivity 

H J Bunoenbebg db Tong Complex systems 
of biocolioids ( 1 ) Survey and classihcation according 
to colloid chemical and electrochemical pomts of 
view (2) Specitic factors of importance to the m 
tensity of the complex relations thoir sigmflcance in 
particular with rtgord to the form it ion of the 
tncomjiiex systems 

Annif M Habtskma and Ida I uyten Rapid 
flow< ting of the daffodil (Narciasug pseudo Narcissus 
var King Alfred) 

W H Akisz and J Gi dman Absorption and 
transport of asparagine ui leavts of Vallisnenu 
D F Reujdebs I he pr k css of water intake by 
disks of potato tulxr tissue 

P H DK Bbuyn and J H f Ruyteb Iho 
influence of pre treatment with or without hxation 
on the SudM granulation c f leucocytes and the 
character of phenol gmii illation in general 

G C Hirsoh The pr substance of the Golgi 
system 

Jean K Weston Iho typographic relations oi 
ganglion colls to the endolymphatic and penlytn 
phatic sense organs of the vertebrate mner ear 
A O VAN Veen Iho isolaticri of the soporific 
substance fr<m Kawa Kawa ir Wati 


Vienna 

Academy of Saenccs Jiuu 30 

(j Obtnee and G Pbotiwinskv Reaction of 
fast neutrons with nitrogen nuclei V. nitrogen filled 
ionization chamber is irradiated with fast neutrons 
and the ionization producwl by the duuutegration 
nuolei 18 measured as a function of the number of 
disintegrations per second The results show that m 
the reaction *,*N + in VN VB + JH® + Q the 
intermediate nucleus is in one of the states 16 98 
16 91, 17 37 or 17 68 million electron volts above 
the ground state while the boron nucleus is m the 
ground state or 2 26 or 4 26 milhon electron volts 
above it 

K Obossmann Fffect of the addition of electro 
negative gases on the current potential diagram of 
ionized nitrogen From the foim of the charaotonstic 
the amount of oxygen carbon monoxide and carbon 
dioxide present may be estimated qualitativ elv and 
quantitatively 

G KCbti Coloration of biotito by a rays 

H Horningbb GegenstrahlJUiehe of ruled surfaeos 

K Gbaff Colonmotric measurement of star- 
down to magnitude 6 5 between Declination — 10“ 
and +20“ 

J Kibseb and L W Sekyba (1) Identification 
of native woods by microscopic examination of their 
IMwders (2) Identification ot the more unportant 
native woods by means of the microscopic structure 
of their ash 

F KOtk Decomposition of the cellulose molecule 



Forthcoming Events 

[UMtmgt marked wtth an aHeruk are open to the publte ] 
Monday, October 31 

UmvBBsrry or Lekdb at 6 16 — Prof D T A Townend 
A New Era m Combustion • 

Roy At OEooBAFBTOAii Bocibty at 8 30 — W Tilman 
The Mount Everest Expedition of 1938 

Tuesday, November 1 

iKwnruTiov or Grvtt. Ekoineers at fl — W J F 
Binnie Presidential Address 

Wednesday, November 2 

Obolooicai, Soowty or London at 8 30 — P J Way 
land The Face of Uganda 

Thursday, November 3 

Royal Coileob or Pbybioians at 5 — Dr Lionel 
Whitby The Chemotherapy of Bacterial Infections 
(Bradshaw Lecture) 

Royal Society or Medicine at 5 — W M MoUtson 
Larj ngology a Debt to Research (Setnon Lecture) * 

Friday, November 4 

jNsnxtmoN or Mechanical Enoineebs at 6 — Sir Noel 
Ashbndge The Development of Television 
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Science in World Affairs 


I N recent broadcast addresses Mr Neville 
Chamberlain and President Roosevelt have 
pleaded for peace among civilized peoples by 
consultation instead of force — whether displayed 
to produce fear or actually used to oppiess 
or subjugate races or nationalities In the 
speech which the Pnme Munster broadcast at 
the darkest hour of the recent crisis, he affirmed 
his conviction that any nation which attempted 
to dominate the world by fear of its force should 
be resisted, and that under such a domination the 
life of people who believe m liberty would not be 
worth hving President Roosevelt stated very 
clearly the basic prmciples of permanent peace by 
which alone can we hope for scientific or any other 
quahty of human progress There can be no 
peewe,” he said, “if the reign of law is to be replaced 
by a recurrent sanctification of sheer force There 
can be no peace if national pohoy adopts as a 
debberate instrument the dispersion all over the 
world of milhons of helpless, persecuted wanderers 
with no place to lay their beads There can be no 
peace if men and women are not free to thmk then 
own thoughts, to express their own feelings, and 
to worship God There can be no peace if economic 
resources which should be devoted to economic 
reconstruction are to be diverted to mtensified 
competition m armaments — ^to a competition which 
will merely heighten suspicions and fears and 
threaten the economic prospenty of each and 
every nation ’’ 

It IS obvious that the ^int of this declaration 
18 opposed to the urge of nationaliam which is now 
the chief cause of oonfliotmg policies Any nation 
which separates itself from the rest of the world m 
the name of race or religion and cultivates ideals 
of omiquest force m order to impose its behefr 


upon others is not p/omoting social or ethical 
et olution but retarding it Science has made the 
world a single unit through the facihties of com 
munioation and transport now available and it 
recogmzes no pohtical or racial boundaries in its 
fields of knowledge To hmit study or research 
m scieiK c to any national or racial group, and to 
disregard other contributions to the progress of 
natural knowledge, is to betray all that is best in 
scientific mtention Among modern and social 
mtellectual forces, science alone speaks m a tongue 
which meets with universal understandmg if 
it should ever consent to be coerced into a purely 
nationalistic pohoy its suiude is mevi table 
What 18 wanted to day is the international spirit 
ot science m the consideration of problems m which 
the mterests of several nations are involved This, 
as IS suggested m a letter signed by the Archbishop 
of York, the Bishop of Bristol, Sir Gowland Hop 
kins. Sir Thomas Holland, Sir Frederic Kenyon, 
Sir Richard Gregory, Mr H G Wells, and others 
published m The Times of October 29, is the kind 
of moral rearmament to which attention should 
be given by all statesmen if rationalism instead of 
nationalism is to be on effective power m shaping 
the destiny of mankind The plea made m the 
letter is for a World Foundation such as has been 
initiated m the United States by Sefior de Modan 
aga with a two fold purpose (1) to foster the idea 
of world umty among all peoples, and (2) to pro- 
mote inquiries directed towards political and 
economic appeasement on all fronts These two 
purposes are essentially complementary Only 
through a new conception of world umty can 
we override the rook of national bias upon which 
so many admirable international schemes apht 
In the development of the social instmot, a sense 
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of conBidoration lor the needs of others has grown 
from the primitive stage m which it embraced 
members of the blood km only, oi those of the local 
group within which the members are more or less 
intimately acqiiamted to national groups, and 
to a commonwealth of nations 4 World Founds 
tion would embrace all to whom the dignity of man 
as an individual entity transcends racial and 
pohtical boundaries When such a world common 
wealth extends to all men of good will it will be 
possible to estimate how far the human race has 
advanced along the rowl of spiritual as well as 
material progress Ihe urge of nationalism and 
its ideals has diverted the thoughts of peoples ui 
totahtanan States away from the main stream of 
human progress into narrower channels m whioh 
rooks and rapids threaten at every turn to ship 
wreck all that is best m civilization 

The efforts which scientific workers of any 
nationality may be expected to make in response 
to calls for unity and service should have for their 
ultimate aims a world federation and the preset 
vation of intellectual freedom Preparations for 
war, whether hmited to the organization of national 
defence or not cannot suffice in themselves to 
meet this present challenge of our day to all that 
IS best in the heritage of mankind The call which 
Dr E C Conklin addressed to the American 
Association for the Advancement of Science last 
December that those who inhent the tradition of 
hberty of thought, speech and Press and boheve 
that it IB essential to all progress should use 
their utmost mfliience to see that intellectual free 
dom shall not pensh from the earth has but gained 
m cogency from events that have since taken place 
Such freedom is still essential for the advance of 
science and scientific workers to day may well feel 
even more than a year ago that the time has 
come when science should stand openly for free 
dom especially in countries where force war and 
civil disabihties leadmg to exile are used to com 
pel acceptance of pohtical or social creeds The 
growing restriction of intollectual liberty is, mdeed 
the most disturbmg feature of the present mter 
national situation From many sources before 
and as well as after the recent crisis have come 
appeals to rally m defence of hberty and scientific 
workers have more rather than less reason than the 
ordinary citizen to respond to that appeal Science 
18 everywhere the same m auns and methods Its 
advance has depended on the contributions of 
indiYidual mqiurers without distinction of race, 
and anything that limits their contnbution or 


hmders the exchange of views or the contact 
between different workers impedes that advance 
The greatest problems that confront mankind 
to day — the promotion of social oo operation 
justice and brotherhood the upholdmg and de 
velopment of loyaltj to truth and the expansion 
of ethics until it embraces all mankmd are problems 
which mtimately concern science which indeed 
must brmg its own contribution to their solution 
There is, however, an even greater challenge Such 
problems can only be solved if we zealously guard 
the freedom and mtegnty of our thought boldly 
facing new conditions and meeting every problem 
without shrmking from difficulties but faithful 
to the laws which govern our mtelleotual being 
It IS precisely because when freedom of thought 
and work in scientific research and investigation 
are threatened their mtegnty is threatened also 
that the question is of such vital importance to 
science to day Unless the present contraction of 
hberty is checked the threat to the advance of 
science and all that it implies for mankind will 
grow moie senous Already the fiee inttitourse 
of men of science has been seriously checked both 
directly and indirectly through the doubts thiown 
on the mtegnty of what purports to be scientific 
work m certam totahtanan States Fven in the 
remainmg demon acies the orientation ol scientific 
work 19 liable to be changed and restrictions impoM d 
if more insidiously on the full freedom ol sneii ih 
work, through the exigencies of national defence 
With this position no soientihc worker who caies 
senously for the mtegnty of his work oi the 
advancement of his science can rest content Alike 
in the prosed tion of the research directlv con 
oemed with matters of national defence as foi 
example m '^he distribution of population oi 
biuldmg or m the objective study of social 
problems and mtemational relations which are a 
fundamental part of any policy directed to prevent 
or elimmate war the principle of mtelleotual 
freedom is a vital condition Violation of this 
prmciple mjures the whole quahty of the scientific 
contnbution and may ultunately destroy it while 
at the same time it hinders the wholeheaited 
CO operation of all scientific workers which is so 
essential alike m the organization of national 
defence or a pohoy for peace 
The defence of mtelleotual freedom is thus a 
matter of immediate practical importance to the 
scientific worker, whether from the pomt of view 
of the mtegnty of his particular science or his 
response to the oaJl for naticmal service He must 
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neglect no opportunity either as a oituen or as a 
profeeaional man of urging support for a polity 
which fiiUy safeguards such freedom and be pre 
pared to co operate with any national movement 
which aims at ensuring this essential prmciple ot 
progress He should also be prepared to accept 
his share in the task of rehabihtating the many 
men of leammg whose work has been mterrupted 
by violation of this pnnciple in other coiintnea 
Equally he should be prepared to take his part m 
the clear thmkmg rjj^quired to formulate sound 


pnnoiples of relations between the scientific pro 
fession and the State and to accept loyally the 
disoiplme or code of ethics thus evolved Nor 
must he fad to uphold the pnnciple of supreme 
loyalty to truth essential no less m the smallest 
scientific mvestigation than in the broad pro 
grammes of objective research mto social and 
mtemational problems which must be pursued if 
we arc to bmld a world order from which the fear 
of war and the wastage of armaments is ultimately 
bamshed 


Seasonal Periodicity of Malaria 


The Seasonal Periodicity of Malaria and the 
Mechanism of the Epidemic Wave 
By Dr CliflFord Allchm Gill Pp xi+Ub (Ion 
don 1 and A Churchill ltd 1938) 10« 

T he discovery by Koss of the mosquito cycle 
made it possible foi the first time to explain 
a host of facts ui the t-pidemiology of malaria 
which otherwise were entirely mexphoable It 
very soon became evident that raalana instead 
of lieing contracted from man s general surround 
mgs in Nature as up to then had been supposed 
was merely a special case of a man to man in 
fectious disease differing only from other infectious 
liseases m that an intermediate msect host was 
required for its transmission That the insect host 
was a necessary factor (hd not at first presuppose 
iny very oompheated relationship in this respect 
If there was no vector there would naturally be 
no malaria but other things beuig equal the 
amount of malaria might be expected to be in 
proportion to the numencal prevalence of the 
inonmmated insect 

This relatively simple outlcxik was soon found 
however to be far from an adequate one and the 
history of malaria investigation has more and more 
shown how complex are the factors which detei 
mme malaria prevalence Especially have recent 
researches shed unexpected new light m this field 
In the book under notice Colonel C A GUI gives a 
very clear and readable exposition of some of these 
new additions to knowle^e Malaria does not 
merely show different degrees of prevalenoe m 
different regions of the earth it exhibits also 
peculiarities m the different terrestrial zones which 
can be described and defined 
It IB one of the ments of this small volume that 
it has for the first tune clearly and mterestuigly 


given both the luiuts ml tfie leasons for the 
existence of these zones The zones are essentially 
related to temperature and humidity the different 
oorabuiations and permutations of which acting 
through the msect victoi the human host and the 
paiasito brmg about special features which char 
acterize each zone Thus below a eortam critical 
summer temperatun Plaamodmm Jdlctjyarum fails 
to make good and the field is occupied to the 
virtual exclusion of other forms of the parasite 
by Pla»mod%um vtvax The long term relapse 
which 18 characteristic of this parasite not onK 
appears to have enabled it to circumvent what 
would otherwise be very serious difficulties ui 
mamtammg transmission but it also gives to 
raalana m the temperate malona zone quite 
peculiar seasonal and other epidemiological features 

Subtropical zone malaria and tropical zone 
malaria tliffer from each other largely because in 
the latter long penods of extremely low humidity 
lead to decreased human immunity s( that this 
zone 18 apt to be the site of those vast epidemics 
which hitherto in northern India have literally 
( iitrolled the population These epidemics follow 
abnormally heavy ramfaU and are terminated by 
the onset of a cold season Equatonal zone 
malaria has its own form of epidemic which os m 
the recent Ceylon epdemio follows upon drought 
and not upon heavy rainfall, and possesses features 
due to the fact that there is no cold season to cut 
short its course 

All these mterestmg differences are very clearly 
set out by Colonel Gill who prooeedmg from the 
normal to the abnormal has been m the position 
to make a very valuable contribution to our know 
ledge of the causes and mechanism of epidemics of 
malaria The book is one which all malanologists 
sbopkl read SBC 
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Sponges 


Die Rohstoffc des Tierrcichs 
HerauBgegeben von Ferdinand Pax und Walther 
\mdt Laefening 13 Kapitel 9 Sohwamme 
Von W Arndt Pp 1577-2000 (Berlin Gcbruder 
Bomtraeger 1937) 46 gold marks 
^ I 'HIS 18 a new part of an oncyolopsedic work 
A httlo known as yet m Great Bntam which 
deals well and thoroughly with the commercial 
side of natural history There is much worth 
knowmg about beast and bird beyond the ken of 
even the most learned zoologist The trapper, 
the fur trader and the plumassier the sponge 
merchant and the dealer m shells the pearl fisher 
and the ivory trader the druggist with his fats 
and waxes glues ismglass musk civet ambergris 
and galls all those not to speak of the men m 
Leadenhall Market or Billingsgate are highly 
skilled naturalists in their own peculiar way and 
have a fine field of learning and observation of 
their own 

The volume before us consisting of more than 
lour hundred pages is an extremely mterosting 
account of the sponge fishery and the sponge 
market of the many sorts of sponges known to 
the trade, their use and value their place and mode 


of capture and all the trade statistics of this 
world wide mdustry 

No man knows when sponges were first used 
They were a household word m Homer s time, and 
Ulysses called for water and a sponge to wash 
down the tables and ohairs after a certain sad 
scone m the palace The very name is for older 
than Greek and harks back to that ancient 
Itngua franca of the Levantme fishermen to which 
tunny and pmna and the aetnc net belong 
Oppian gives a picturesque account — it might be 
a modem one — of the /spongo diver with a lump 
of lead m one hand and his crooked knife m the 
other and a mouthful of oil to smooth the sea 
and let the sunlight through From classical 
antiquity the book passes on to the trade routes 
of the Middle Ages and the old Itahan apothe 
canes shops— and so at last to the sponge trade 
of the present day We are shown the fine Turkey 
cup or Levantme sponges the Afinoan Zimoccas 
the West Indian greiss sponges and wire sponges 
the great elephants ears from the Philippmes and 
many more and still we are only a httle way from 
the begmnmg of this interestmg and useful book 
D W T 


Complex 

Lectures on Osmosis 

By Dr F A H Sthrememakers Pp xi + 26« 
(The Hague G Naeff, 1938 ) 8 60 gldrs 

P BOb SCHREINFMAKERS has been engaged 
smee 1924 m studies m osmotic phenomena 
which have hitherto only been available in Leyden 
dissertations and the pubhoations of the Amster 
dam Academy of Science In this book he gives 
a collected account m English of his researches 
which will be of great mterest to those who are 
concerned with the transport of matenal m animal 
and vegetable tissues 

The fundamental equations of osmotic equih 
bnum were laid down by Gibbs, and provideKi at 
one time a valua^ means of mvestigation of the 
properties of solutions, which has been superseded 
to a great extent by more oonvement methods 
owing to the difficulty of preparing ideally semi- 
permeable membranes But ideal membranes 
rarely occur m Nature and, especially m complex 
solutions, a baffling vanety of phenomena is 
encountered 


Osmosis 

Ihis book IS not concerned with the properties 
of solutions which detemune the osmotic equih 
bnum but with the effect of the membrane on 
the path by which osmotic eqmhbnum is ap 
proaohed and the different t 3 rpe 8 of behavioui 
which may be encountered m numerous different 
oiroumstanoes Thus although osmotic fiow must 
always proceed on the whole towards thermo 
dynamic equihbnura, when a membrane is per 
meable to two or more of the substances present 
it may happen that one substance is earned by 
another agomst its natural direction of osmotic 
fiow, givmg nso to apparent n^ative osmosis 
Agam a membrane may be permeable to two 
substances m certain proportions , or only within 
a certam raxige of concentration In connexion with 
the latter. Prof Sohrememakers discusses some m 
gemous models of mechanisms by which this may 
be effected (checking membranes) 

Although illustrative examples are given of 
many of the phenomena, with memlwanes of pig’s 
bladder, ‘Oellopbone’ and parchment, the book is 
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not primarily concerned with phenomenological 
oapeots of the behaviour of membranes It is to 
be regarded as the grammar of the subject, where 
all possible types of behaviour are tabulated and 
oodifled, thus providing a framework to which 
observed phenomena can be referred It is not 
easy to read, and the severe form of the presenta 
tion may repel some but its study by all students 


of membrane phenomena would be amply 
repaid 

Fmally we may note a pomt which is not 
generally known namely, that m the triangular 
representation of ternary systems the usual 
equilateral triangle may be replaced by a right 
angled tnanglo on ordinary graph paper which 
has similar propeities T A V BuTnER 


Northeastern American Marine Algae 


Marine Algae of the Northeastern Coast of 
North Amcnca 

By W R Taylor (Umversity of Michigan Studies 
Scientific Senes, Vol 13 ) Pp ix + 427 + 60 plates 
(Ann Arbor Umversity of Michigan Press, 1037 ) 
5 dollars 

■O ECENT handbooks deabng with the marine 
algee of specific locaUtios are few m number 
and no systematic account of these plants has 
come from North America smee Farlow wrote 
his handbook of New England algai more than 
fifty years ago Prof W R Taylor’s volume 
describes the algae from the Virgmia capes to the 
arctic islands and Hudson Bay, and incorporates 
an incomplete manusenpt left impublished on the 
death of F S CoUms m 1920 Colhns’s publishod 
works and especially his volume on the green 
algso of North America have shown the breadth 
of his knowledge and experience and it will be 
therefore with especial satisfaction that algologists 
will learn of the incorporation of his unpublished 
work m the present volume Prof Taylor makes 
it clear, however, that the book must not be 
regarded merely as a revision of Collins’s manu- 
senpt, and pomts out the wider geographical 
range with which it deals 

Recent research on the manne algse has been 
considerable and many new facts relative to their 
hfe-histones have been revealed, especially perhaps 
m the Phffiophycese, where the mode of over 
wintering of the so called ‘summer annuals’ is 
gradually bemg discovered In the Rhodopbycese, 
too, our knowledge of life histones has moreased 
and new light has been shed on the life cycles of 
aberrant forms Such additions have their bearing 
on classification, and it is therefore obvious that 
Prof Taylor, though using ttio facts moorporated 
in the older manusenpt, was forced, m the light 
of recent work, to make major changes m cUsaifi 
oataon and m the descnption of some of the 
Ufa histories 

In the present volume, some 680 species and 


varieties are described and is niiny ot them are 
also present m Bntam, the book will be of value 
to algologists on this side of the Atlantic as well 
as to those who are working on the particular 
area with which the author deals Most of the 
common species have been redcsenbod from 
American matenal and data secured from the 
bterature incorporated cspctiall> in regard to 
hfo cycles and the anatomy of roprodiu tive organs 
In addition rofertneos are given to two exsiccatse 
Alg» Exsiccat c Amencse Borealis bj Farlow 
Anderson and Faton and Phycotheca Boreah 
Americana by Collms Holden and Setchcll 
References are also made to relevant books and 
papers to synonomy and to illustrations It is of 
esjiecial value to students of tiio subject to have 
references to morphological papers mcluded in a 
systematic study of this kmd and this greatly 
enhances the general value of the work 

The author begins his volume with lists showmg 
the geographical distnbution of the commoner 
algee and a bnef account of algal habitats and 
flonstic areas together with careful notes on the 
collection and preservation of sp cimons A brief 
historical survey follows m which the history of 
the study of Amencan algai is given This is 
followed by a classified bst which will be of especial 
use as a check list to workers in other regions 
Keys for orders, families, genera and species are 
moorporated m the desenptive catalogue, and 
each species is desenbed briefly the locahties given 
and references cited 

In the PheBophyceas the classification adopted 
appears to be that suggested by Kyhn in 1934 
(“Zur Kenntnis der Entwioklungagoschlchte 
euuger Phseophyceen ’ Ltinds Untv Arsskr nf 
Avd , 2, 30 (9)) It IS noteworthy that there is a 
complete abronce of any members of the Cutlenales, 
Dictyotales and Sporothnales m the region 
desenbed The classification puts Acntlmx, 
Aiihrodadta, and Desmaresita mto the Desmares 
tiales, thus removing Desmareatta from the 
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Laminanalos where itg bnef sojourn on account 
of the possession of a microscopic gametophyte 
seemed peculiarly unsuitable on morphological 
grounds 

In the red algie recent work has been included 
and the so tailed parasites Artxnococcua mb 
exUaneous and A agregatus are included in the 
life histones of Phyllophora Brodaet and Oymno 
gongrus Onffithstte of which they are now known 
to form a part 

With further reference to anomalous forms and 
in view of the work of Svedelius on the genus ( The 
ipomeiotic tetrad division m Lonentana rosea in 
ompanson with the normal development m 
I clavdlosa Sym Bot Upial IT 2) it is 
interesting to note that Loment irta orcadensts 
(Harvey) Collins is recorded only with tetraspores 
rho investigation of the nuclear condition of this 
plant would be of especial intt rest 


The book is illustrated by sixty plates drawn 
by Chm Chih Jao whose skill and algological 
knowledge have combined to produce illustrations 
of a very high order The drawings of external 
morphology are especially delightful and those 
drawn at high magmfication combine accuracy of 
mterpretation with beauty of line It is perhaps 
less convement to have the illustrations at the 
end rather than inserted in the text but doubtless 
there were techmeal reasons for the decision For 
the benefit of those who are not very familiar 
with the region a map showmg the general 
distribution of the algal would have been helpful 
and could easily have been ctnstructcd from the 
data given 

An extensive bibliography completes a volume 
that will be welcomed by algologists as a 
systematic handbook of a new and particularly 
pleasing kmd L N 


Statistical Theory 


Simplified Statistics 

By Leonard J Holman Pp xii + 142 (London 
Sir Isaac Pitman and Sons Ltd 1938 ) 3« fid 
net 

TN recent vears it has been widely recognized 
that a knowledge of statistical theory is not 
only important in the sciences but is also of grevl 
usefulness m many fields of busmess and com 
merce Courses on statistics are now given in 
various commercial colleges and the subject is 
finding a recognized place m any well balanced 
commercial cuniculum These developments have 
already called forth a number of suitable text 
books in which the subject is approached in a 
simpler and more practical way than in the earlier 
books where statistics was treated for the most 
part as a branch of mathematics 
The regular student havmg been thus catered 
for the question anses whether it is possible to 
present statistical theory to the general public 
For this a still simpler and more attractive treat 
ment is needed and it is such a presentation that 
the author has provided m this volume In his 
preface he enumerates the classes of readers for 
whom he has wntten Some people are in the 
habit of using statistiwJ fonnulse without having 
the least idea how the formula have been denved 
There are others who at one time mode an effort 
to- study statistical theory but coming up agamst 
a mass of algebraic formula abandoned the 
attmnpt But the general public is for the most 
part unaware that there is a theory of statistics 
and understands by the word statistics nothing 


but the hats of figures in official reooids such as 
census and trade retunis Such readers if they 
have an aptitude for mathein itii.s and are 
interested ui the derivation of formulm will in 
this book learn of the underlying laws and of the 
connexion of these with mathematical probabihty 
The examples are well chosen from everyday life 
the author not only considers the monthly fiuctua 
tion in the sales of a commodity but also discusses 
in detail how one would set about verifying such 
propositions as Smokmg dunng youth inhibits 
growth and Brunettes are more excitable than 
blondes 

In places the author has not succeeded m 
smoothing the reader s path At the very begmmng 
of the book the reader is confront with a 
diagram consisting of three large rectangles and 
a few smaller rectangles The diagram looks like 
the fioor plan of a house and the beginner mav 
be astonished to find that without warning the 
rectangles are referred to as a curve m fact a 
bell shaped curve The author has overlooked the 
fact that to the mexpenenced eye rectangles do 
not look like a curve On the whole however 
the author has taken great trouble to make each 
step clear and sometimes to cheer the reader on 
his way with joculanty m the style of a news 
reel commentator The nature of statistical 
theory is such that the non mathematical reader 
can scarcely expect to follow the details of the 
aigument without unusual perseversuioe but to 
any who wish to try then? strength the book 
can be smoerely recommended R W O 
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Die Sedimente des iquatonalea AUantischen Oxetta 

Lief 2 C ZuBamraenstellung der Untersuohungs 
ergebnisse nach Stationen geordnet , D Auswertung 
der Ergebnisse Von Prof Dr Carl W Correne , rait 
Beitrftgen von V Leinz und O E Badczeiwski 
(Wiesenschaftlioho Ergebnisse der doutsohen Atlant 
isohen Expedition auf dem Forsohungs und Vermess 
ungssohiff Meteor 1926-1927, herausgegeben im 
Auftrage dor Notgtmeinschaft der doutschen Wiasen 
scbaft \ on Prof Dr Albert Defant, Band 3, Teil J ) 
Pp X11 + 136-298 (Berlin Walter de Gniyter und 
Co 1937 ) 20 gold marks 

I N tins report, Dr Correns givts the result of the 
moohanical mineralogical chemical and iniero 
scopio examination of more than a hundred spooimons 
of the bottom deposits from the equatorial parts of 
the Atlantic Ooesm The larger niunber of these 
were cores obtained with a sampler of the Lkman 
type, and the longest measured 96 cm When tho 
core consisted of more than one part each part was 
examined separately, and m nearly every case it was 
possible to assign it to its period, glacial, mtorglacial 
or poet glacial An mteresting result of this is that it 
IS shown that in glacial times fine sand blew seawards 
from northern Africa os it does now from tho Sahara 
The mineral components of the various types of 
deposit an found to bo much more uniform than was 
Bupjxiseil previously , the rmneials occurring in blue 
mud Globerigma ooze and red clay are strikingly 
similar Special attention was paid to the content 
of efllrium carbonate, which is of groat interest in 
V lew of Wattenborg s investigations into tho con 
ditioiiH under which it m dissolved by the bottom 
water In the deep sea it is chiefly foraminiferous 
and W Schott has found that the sieve fraction No 2, 
with a iiarticlc laviius of 1 0-0 1 mm consists almost 
entirely of foraminifera Ho uses this weight to 
calculate tho forammifera number of the deposit 
Dr Correns sees m tho deep sea deposits of the 
equatorial Atlantic Ocean a transition from blue mud 
with rapid sedimentation of the mineral components, 
by way of the calcareous clays and Globerigma ooze 
to tho red clay, m which tho finest minerals fall 
slowly to the bottom while tho calcium carbonate is 
lodissolved 

Fortschntte der PaJlKintologie 
Herausgegeben von O H Schwindewolf Band 1 
Benoht uber die Jahre 1936 und 1936 Pp viu + 374 
(Berlin Oebrdder Bomtrseger, 1937 ) 29 60 gold 
marks 

'HI8 new periodical is mtended to form a bi 
* enmal review of the progress of paleontology 
It was planned with the idea that it should servo to 
keep up to date the “Handbuch der FaUozoologie’ , 
but the publication of that work was delayed and 
the first part has only recently appeauod 
The arrangement of the volume is similar to that 
the PalawrUologtachea ZentralbUxU It begins with 
sections on text books, phylogeny, palteogeography, 
coogeognphy and other general subjects, followed by 
sections on different groiqis of foesils, each written 
by someone with a special knowledge of the group 


and concluded with a select bibliography Each 
section aims at giving a summary of the more im 
portant work published m the years 1936 and 1936 
With so many authors there must necessarily be some 
want of uniformity m both the character and tho 
amount of information given , moreover, the quality 
and amount of research done must vary m different 
groups so that some sections of the volume lend 
themselves to more interesting treatment than others 
Ihe periodical should bo of groat value to odvanood 
students and to specialists who wish to keep m touch 
with tho work which is being done in other fields of 
paleontology 

Heredity 

By Prof A hraiiklin Shull (MoC law Hill Pubhea 
tions m the Zoological Sciences ) Third edition Pp 
XVII 1 442 + 1 plate (New Yoik and I ondon 
McGraw Hill Book to Inc 1938 ) 

T his book has been largi ly rowntt ii m tho 
present edition Its contents are still concerned 
mainlv with the genetics of cultivated plants 
domesticated animals and man Tho human side 
has boon considorablv extended, and the order of 
tho chapters rearranged Chapters are included on 
eugemes, population race problems an<l immigration 
The book is intended as an mtioductory statement 
on genetics for first year students m Vmerioan 
universities who have hod no previous traimng in 
biology and are taking up the subject from the general 
cultural point of view It contains much that would 
lx> of interest to the gi neral reader and should help 
the student to orientate himself regarding tho bearing 
of genetics on human affairs The quantitative or 
biometric side of genetics is treatid in an appendix 
of twelve pages Ihis is followeil by a series of 660 
questions and problems based on the text, a list 
of literature and an mdex No ty pographical errors 
were noticed but Fig 34 A from anothei text book 
gives a miskaduig conception of thi relafiio size of 
tho parts in a flower bud 

La Vie des mouches et des mousUques 

ParE S6guy (Bibliothftque Jiiventa ) Pp 264 -f- 12 

plates (Pans lubraine Dclegrave, 1938 ) 16 francs 

M SfiGUY the author of this manual, is a well 
♦ known student and writer on the Diptera 
The book therefore is authoritative although 
essentially non technical Written in a clear style, it 
convoys to the general reader the latest essential 
information regarding fins and mosquitoes, their 
habits and more especially thoir relations with man 
The title of the book does not really convey the idea 
of its mam purpose which is to disscmuiate know 
ledge of the great economic importance of this order 
of insects It deals in special with the relations of 
Diptera to human and animal disease, whether it be 
caused by the larvro (myiasis) or brought about by 
the adult flies as vectors Tho book is illustrated by 
numerous figures oombmed into 12 plates which ore 
drawn by the author It deserves a good reception, 
not only m France, but m other lands also 

ADI. 
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Swedenborg’s Treatise on Copper 


^ I ^HE circurastantes in which a translation of 
Swedenborg a histone Treatise on Copper ’ 
has become available to the public are indicated 
in a preface to the edition recently publishod* 
wntten by Mr Fullman eiiitor and infomaation 
oflScer of the British Non lerroim Metals liesearch 
Association He wntes 

“In 1734 Emanuel Swedenborg, the Swedish 
Scientist, Philosopher and Mystic, published the 
three volumes of his Latin Treatise ‘Opera Phdo 
Bophica et Mmcraha’ The first volume contams a 
mechanical and geometneal theory of the ongin 
of things a translation was published by the 
Rev Augustus Clissold under the title ‘The Prm- 
oipia or the First Pnnciples of Natural Tbmgs’, 
(London 1840 2 volumes) The second volume 

deals with iron and steel and has been translated 
into French and Swedish a long review of the 
Swedish translation by Harsld Carlborg appeared 
in The New Philosophy’, April 1926, Vol 29, 
No 2, pp 33-69 The third volume is concerned 
with copper it is commonly known as The 
Treatise on Copper, or ‘de Cupro', smoe the Latin 
title commences ‘Regnum Subterraneum sive 
Mmerale de Cupro et Onohalco’ ’’ 

Some years ago Mr Fullman had occasion to 
check various references to the Treatise on Copper 
and not findmg any version of the book other 
than the ongmal Latui called on the Rev J R 
Presland hbranan of the Swedenborg Society at 
Swedenborg House to soo if he could assist him 
From him ho learned that no translation of the 
“Treatise” had boon pubhshed but that the Society 
had a manusenpt translation in its strong room, 
and also that Mr L P Ford had approached 
Mr A H Searle with a view to the translation of 
the ongmal Latm and that the work was done at 
Mr Ford s expense m 1901 He offered the trans 
lation to the Council (then Committee) of the 
Swedenborg Society “on the condition of its 
undertaking to publish the work” This offer the 
Committee found itself unable to accept At a 
meetmg, held a year later a request was received 
from Mr Ford ‘ to preserve the English trans 
lation of Swedenborg’s treatise on Copper by 
depositmg it in them strong room” This request 
the Committee granted and the manusenpt was 
shortly afterwards placed m the strong room at 
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No 1 Bloomsbury Street, London from which it 
was transferred to Swedenborg House, Hart Street 
W C 1 when the Society moved there in 1925 

’The translator Authur Hodson Searle was 
born in 1839 and died in 1914 When ho was 
about four years old, he suffered an illness which 
depnvod him completely of his heanng and con 
sequently, for a time, of speech He was taught the 
finger alphabet and hp rbading and thus learned 
to converse, although m a somewhat muffled 
voice In spite of these physical disabilities he 
became an excellent Hebrew and Latin scholar 
He was not a metallurgist bemg m fact occupied 
as on artist in reproducing for the engraver plates 
of conchological specimens All m all as Mr 
Fullman writes, his preparation of this translation 
is a remarkable achievement and no reader of it 
can fad to bo impressed by its quality ’ 

The British Non Ferrous Metals Research Asso 
ciation has recently reproduced the translation in 
mimeograph form in three volumes and the 
present reproduction makes this work which is of 
groat interest to metallurgists and others readily 
accessible at a reasonable figuro 

Swedenborg divided his ‘ Treatise” into three 
parts The first which constitutes the great bulk 
of the work and is the most important deals with 
the methods of smeltmg copper from its ores and 
the refining of copper as produced in Sweden 
Norway Russia, England, Spam, Hungary, Get 
many Austria and elsewhere with notes on the 
some subject from treatises by vanous authors 
The latter part of this volume contams an account 
of methods used for the separation of silver from 
copper and a discussion of brass and processes foi 
its production The second part commences with 
an account of the nature of vanous copper ores 
and their occurrence throughout the world, and 
then deals with the assaymg of copper ore, in 
eluding assaymg for silver The third and last 
part deals with miscellaneous matters including 
the production of vanous compounds of oopper 
the specific gravity of the metal and its moreast 
of weight on oxidation 

Pnde of place m the first part is given to an 
aeooimt of the method of roastmg, smeltmg and 
refimng of Fahlun ore This was one of the greatest 
oopper mines in the world The author states 
that, at the time of publication of his book, the 
great mine was still imexhausted though having 
been contmuously worked for a penod of a 
thousand years At the height of its fame it 
yielded 60,000 cwt of oopper yearly, so that, to 
use hw woi^, “All its foundations, doors, grottoes, 
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walls, portiooee, ^laUs and columns were thrown 
open to their fullest extent, the ore ghttenng on 
all sides with a ruddy glow and almost blmdmg 
the eyes with rays of golden colour, so that the 
guests now coming from Fahlun seemed to be, as 
it were, mtroduoed into the presence of Venus 
herself, sitting as a bnde or newly wedded wife in 
her most splendid decorated bridal chamber, 
ready to receive and welcome them most joyfiilly” 
The extraction of copper from its ores, mamly 
sulphide ores, contammg iron, usually with 
some arsenic and antimony, was a long and 
laborious process Briefly, it was as follows 
First there was a calomation to drive off volatiles 
wood fuel being used This was followed by 
fusion and smeltmg, m which the fuel was crushed 
coal, the air bemg blown m from a blast pipe 
about three mches m diameter In this way a 
copper 'stone’ was produced and collected in the 
fore hearth, which was tapped every two hours 
This stone was of an mtense blood r^ colour and 
flowed very slowly Then followed a second 
calcination which consisted of six successive 
treatments m a ‘burmng Are’ The gradual 
removal of the volatiles took place, with accord 
mgly an ennohment of copper This calcination 


lasted about five weeks Then came a second 
smelting, which occupied a further week, m which 
further quantities of iron were slagged off, and 
the cupreous product was tapped from tune to 
time This was known as coarse or black copper 
Those furnaces wore situated withm a male of the 
mine and there were about a hundred and thirty 
of them Next followed the refimng of the coarse 
copper at Afwedstad m Sweden and the final 
stage consisted in the smelting of this so that it 
could be beaten out into laminee or plates The 
total period required was between seven and 
eight weeks and the maximum annual production 
was about 2,000 tons, correspondmg to a weekly 
output of not more than 40 tons When it is con 
siderod that the daily production of a modem 
copper works is of the order of 300 tons of refined 
metal, it will be realized that considerable ad 
vances have been mode in the smelting and 
refimng of copper m the last two hundred yeats 
The British Non Ferrous Metals Besearch Asso- 
ciation IB to be commended for its pubho spu-it m 
rendermg available a treatise which gives so much 
uiformation about the metallurgy of copper m 
the late seventeenth and early eighteenth centuries 
H C H C 


Oceanography and the Fluctuations m the Abundance 
of Marine Animals* 

By Dr. Stanley Kemp, FJi.S. 


TT 18 mterestmg to note that the observations 

we have of saluuty and temperature cannot bo 
correlated with the biological data For many 
years past. Dr H W Harvey has followed the 
temperature and salimty changes at the western 
end of the Channel, and duiing the penod smoe 
1924 he has found that the most conspicuous move- 
ments were large mcursions of low salmity water 
m May 1928 and m March and April 1936, while 
m 1932, 1933 and 1934 (especially in 1933) patches 
of water with unusually high aal^ty mov^ east 
wards up the Channel So far as can be seen, 
these movements show no correspondence with the 
marked biological changes which have occurred 
it IS m the phosphate data only that a correlation 
can be found 

In the year 1921 there was an exceptional influx 
of Atlantic water, which filled the Channel and 
flooded mto the North Sea Saluuty and tempera- 
ture were much above normal and numbers of 
unusual jdanktonio organisms of Atlantic ongm 
Were found m the North Sea. Recent expenence 
{Oontmumi from p. 779 ) 


at Plymouth might lead one to thmk that such an 
influx as this would brmg benefit to the herring 
fisheries, but actually it was just the reverse, for 
at Plymouth and in the North Sea at Lowestoft 
Yarmouth, Gnmsby and North Shields, the hemng 
fishery was much below normal 

It thus appears that incursions of Atlantic water 
mto the Channel may bang advantage to the 
biology of the area or may be detrimental, that 
no obvious connexion between the biological data 
and temperature and saluuty is noticeable, and 
that BO far as we can at present see, the only 
correlation that can be established is with phos- 
phate The explanation hes, I beheve m our very 
considerable ignorance of the constitution and 
ongm of the water masses which from time to 
time enter the Channel 

There is evidently more than one way m which 
an influx of Atlantic water may be advantageous 
It may, m the first place, brmg water with a high 
content of phosphate and other nutnent salts 
which wiU eventually yield an abundant plankton 
Or, secondly, though deficient m phosphate, it 
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may bnng m large quantities of phytoplankton 
or zooplankton, the prodiiot of a former nohness 
m phosphate This plankton will afford an name 
diate fo^ supply for larval ilah and other animals, 
and when it dies down the phosphate will be 
regenerated and will serve for further plankton 
production m the future 
It 18 thus what we may call the biologioal 
condition of the water that is of importance and 
this no doubt is to some extent detemuned by the 
season of the year At tunes in summer the 
surface water may be largely devoid of both 
plankton and phosphate and an influx of such 
water, even though its high salimty may mdioate 
an oceanic ongm, will bnng no improvement to 
biological conditions and may mdeed be harmiul 
In wmter when the thermoolme has broken down 
and surface phosphate has been renewed by con- 
vection and by stormy weather an influx may 
prove of advantage But it is perhaps more prob 
able that upwelled water nch m the nutnent salts 
which are always to be found m the lower layers 
of the ocean is the potent source of surface ennoh 
ment, and of the conditions m which such upwell 
mg occurs we are very largely ignorant We lack 
the necessary data and can merely speculate on 
what may be happenmg from analogy with what 
IS known m other areas 
I have dwelt at some length on these events m 
the Plymouth area because they afford a good 
example of a long period fluctuation and illustrate 
the way m which observations drawn from widely 
different hnes of mquiry are linked together 
From other sources also there is good evidence of 
long period fluctuations m fisheries, and though 
the hydrographical changes to which they may 
ultimately be traced are not, as it appears, the 
same as m the Channel, they show that major 
alterations extending over a long term of years 
are by no means unusual 
In 1926 the Norwegians discovered great numbers 
of cod on the banks surroundmg Bear Island, and 
ever smoe that year, except m 1929 when ice 
mterfered with the operations, the fishery has been 
mamtamed, many trawlers visitmg the banks 
annually to take toll of their wealth Iverson, 
from whose paper my information on this fishery 
18 derived, states that there was a former occasion 
when cod were plentiful m this area That was 
from 1873 until 1882 Between 1883 and the time 
when the present fishery began, the grounds were 
examined on a number of occasions, but very few 
cod were found and the results were unprofitable 
It was BO m 1924, the year which preceded the 
present period of abundance 
Another instance is afforded by the cod fishery 
m West Qreenland At oertam times large con- 
centrations of cod appear on this coast and spread 
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as far north as Disko Bay, affordmg a profitable 
fishery , but after a term of years their numbers 
suddenly declme and a protracted penod of scarcity 
follows In 1917 cod were found m West Greenland 
m great abundance and the fishery on this coast 
has been mamtamed up to the present day Prior 
to that, as Jensen and Hansen have shown, the 
grounds were tested on a number of occasions 
without findmg stocks of cod m marketable 
quantity , but early records mdicate that there 
were at least two periods m 1820 and m 1846-49 
when cod were present m great numbers 

To these two instances of large scale changes 
m the fish population m northern waters many 
others could be added and all are apparently 
due to the same cause — to the fact that m recent 
years the entire area from Greenland to Bear 
Island has become appreciably warmer Berg has 
collected much mformation on the effects of this 
nse m temperature, Saemundsson has given an 
mterestmg account of the alterations which have 
occurred in the fauna of Iceland whole Stephen 
has shown that marked changes have also taken 
place m the British marme fauna It is clear that 
an mcreased sea temperature, probably of the 
order of 1 9-2 0° C , has allowed various species 
of fish to extend beyond the normal hmits of their 
distnbution, with the result that it has been 
piMsible to establish productive fisheries m areas 
which formerly would not have yielded an adequate 
return It IS evident, I beheve, that at some 
future date conditions will revert to normal, and 
that a time will come when these lucrative fisheries 
will cease to exist 

A distmction — which I behove to be a real one — 
can therefore be drawn between two kmds of 
fluctuations, both of which have a pronounced 
effect on the marme fauna Normal annual 
fluctuations are a constant feature They form 
the basis of fishery prediction, and our mformation, 
such as it IS, IS that their moidence is restricted 
a fishery for a oertam species m a particular place 
will be affected, while other species m the same 
place, or the same species m another place will 
be unaffected It is to be assumed that the causes 
of such annual fluctuations, though of these we 
know but httle, are also restricted both m space 
and m time 

In contrast are what I have called long penod 
fluctuations, which extend over a term of years 
and mvolve much larger areas Such fluctuations 
as these are due to a widespread change m one or 
more of the hydrographic factors m the environ- 
ment, and large numbers of species, if not all, are 
affected simultaneously or withm a short penod. 
Long penod fluctuationa may mask the effects of 
the annual fluctuations and at times they will 
render fishery prediction unreliable. 
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Rbssarch in the Atlantic 

Long penod fluctuations may be brought about 
m entirely different ways In the Channel, as it 
appears, the change can be traced to a deficiency 
in phosphate, while in more northerly areas it is 
due to an increase in sea temperature But, though 
there is this wide difference the two sets of cir 
oumstanoes have this m common, that they 
originate m the open Atlantic, at the edge of the 
oontmental slope or farther to the west It is here 
m oceanic waters, that the causes of these large 
alterations in European fishenea must be sought 

It might be thought that a full mvestigation of 
the Atlantic drift to which we owe so many 
advantages, would long smee have been under 
taken Yet, to the present day, there are many 
problems which remain unsolved and, as Dr Iselm 
has recently shown three mutually conflictmg 
theones are extant regardmg the circulation of 
water m the North Atlantic Fortunately there 
are signs that a penod will be set to our ignorance 
On the Amencan side of the Atlantic, the Woods 
Hole Oceanographic Institution and the Bermuda 
Biological Station are ooUaboratmg in a study of 
the Gulf Stream and of the effect of wind velocity 
and direction on the strength of a current Data 
recently obtamed by the Woods Hole Institution 
show that the transport of water m the Gulf 
Stream has varied by as much as 20 per cent m 
fourteen months, and it may well be that this 
figure IB below the normal range of variation 
When the observations over the five year period 
which IS contemplated have been earned out, we 
may hope to know far more than we do at present 
of the Gulf Stream and its effects on circulation 
in the North Atlantic 

During the present year, a German research ship 
IS makmg a prolonged mvestigation of the hydro- 
graphy of ^e North Atlantic, and only two 
months ago research ships from Denmark, Norway 
and Scotland were oo operatmg with her in 
studymg extensive areas from the Azores to 
Iceland 

Prom such combmed attack we shall learn much, 
and there is every reason to beheve that the mam 
features of the circulation m the North Atlantic 
will shortly be understood But the work m the 
eastern Atlantic is only an isolated set of observa- 
tions, most valuable as a contribution to our 
knowledge of the general conditions, but affbrdmg 
httle help m solvmg the problem of long penod 
faunistio fluctuations of wUeh I have spoken It 
IS the deviations from the normal which are of 
paramount importance to the biologist and it is 
(mly by repeated observations made over a senes 
of yeewB that they can be detected 1 beheve that 
the need fw systematic oceanographic work in 


the eastern Atlantic will be more and more acutely 
felt as tune goes on and I feel convinced that it is 
the only way m which we can ever reach an under- 
standing of the reasons for the large fluctuations 
in our fisheries 

Fishewes Research in the British Empire 

There is an urgent need throughout a very large 
part of the Bntish Empire for greater activity 
in the scientific administration of the fisheries, for 
to me at least it is apparent that the lessons which 
long years of expenenoo have taught us m Great 
Britain are not generally understood elsewhere 

The plain fact is that in the Empire as a whole 
we are deplorably deficient in fishenes administra 
tion To this broad statement there are of course 
some exceptions By reason of its situation in 
Europe, the Irish Free State is obviously one of 
them and it has taken its full share m the pro 
gross that has been made dunng the present oen 
tury Another exception is Canada, where a 
vigorous fishenes service, with a competent 
scientific staff has been at work for many years 
Newfoundland a country to which fisheries are of 
predommant importance, not long smeo suffered 
a shattering blow m the loss of the whole of its 
laboratory buildmgs by fire, but it will recover 
from this disaster and we may hope that the work 
which had such a brilliantly successful beginning 
will shortly be resumed Austraha has now made 
a fresh start after the tragic loss of the Endeavour, 
and has at last taken the wise step of founding a 
Commonwealth fishery department These are the 
high lights, and there are one or two oolomes, 
such as the Straits Settlements and Ceylon, which 
give rehef to what is otherwise a very sombre 
picture 

In South Africa with its astomshmgly rich fish- 
mg grounds and vast length of coast Ime, the 
flshery staff is utterly inadequate, and m India, 
where fishenes research has immense possibihties, 
there is apparently httle hope that proper action 
will bo taken In India fishenes are what is 
known as a transferred subject that is to say, 
they have been handed over by the central 
Government to the provmoial administrations 
The result is that some provmoes may have a 
scientific staff of one, others have none at all, 
while Madras, which is much the most enterprising 
and publishes a fishenes bulletin, has three In 
such conditions fishery work on any adequate 
scale is clearly out of the question and it u not 
possible even to begm the acquisition of the 
fundamental knowledge that is essential to future 
progress 

In almost every problem which touches manne 
biology it 18 esseniual to possess a background 
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of knowledge which can only be acquired by 
long years of patient study If there is one 
lesson to be learnt from the history of fisheries 
research — one that cannot be too heavily stressed— 
it 18 that the opportunity of dealmg eflfectively 
with a fishery problem will generally be lost unless 
this basic knowledge has been obtamed m advance 
and 18 ready for apphcation Even in our home 
waters, which have been exammed so long and so 
closely, our information is not within sight of bemg 
complete in almost every branch of fisheries work 
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there are new fields to be explored new methods 
to be tned and many large gaps m the knowledge 
we possess But it may at least be said that we 
have made a b^mning In many other parts of 
the world not even a beginning has yet been made , 
Ignorance is profound and there is no background 
of knowledge which can be utilized 
It 18 surely time that the importance of such 
knowledge was recognized and that early steps 
were taken to lay the foundations of fishery science 
throughout the Empire 


International Standard of Musical Pitch 
By Dr. G. W. C. Kaye, O.B.E. 


^ I "'HE problem of the mtemational standard 
ization of musical pitch has recently assumed 
a new prommence in view of the increasmg 
exchange of concert and similar programmes by 
the vanous broadcastmg organizations m different 
countries The general question has come up firom 
time to time m the past, though it cannot be said 
that any substanticd measure of unification has 
ever rented mtemationally 
The history of musical pitch is one of many 
standards mamly evolved by some body of 
standmg which at the time was able to impose 
its will to a greater or less extent on current 
practice In some countries, mdeed, the choice 
of pitch was, and still is, enforced by legal decree 
It has long been customary to express mustcsd 
pitch m terms of the frequency of the note A m 
the treble clef , and this convention will bo 
observed m what follows 
Ellis (J Roy Soc ArU 1880) gives us a good 
notion of the state of affairs which prevailed m 
the early history of musical pitch It appears that 
firom the fourteenth to the seventeenth century 
the note A wandered haphazardly over a range of 
nearly 200 cycles per second (374 to 667) In the 
eighteenth century the upper limit came down by 
more than 100, the spr^ of pitch bemg from 
377 to about 423 Durmg the nmeteenth century 
the range was firom about 424 to 494, a progressive 
nse bemg evident up to about 1887 reflectmg no 
doubt, as always a stnvmg for mcreased bnlliancy 
In Great Bntam the London Fhilharmomc 
Orchestra was the preimer orchestra for many 
years, and the philharmomc pitch was followed 
by most other orchestras, bemg first based m 1826 
on a value of 433 for A, and afterwards (mneteen 
years later) on 4{MS A conference of ^ysiotsts 
at Stuttgart in 1834 adopted 440, while a similar 
conference of musicians and phymcists appomted 


by the French Government m 1869 established 
the Diapason Normal which was based on a 
figure of 436 (largely through the mfiuence of 
Koemg) the associate temperature of the instru 
ments bemg taken as 16“ C (59“ F ) This pitch, 
which was legalized m France and had a fairly 
wide vogue m Europe, was adopted by the Boston 
Symphony Orchestra at its foundation m 1883 
smd was endorsed m 1886 by an mtemational 
congress at Vienna In 1896, the Philharmonic 
Society adopted 439 at 68“ F (see Hipkms 
Natubz Aug 31, 1899), while m 1899 an mter 
national discussion by the pianoforte trade, which 
revealed values of A rangmg from 436 to 442, also 
resulted m the adoption of 439 at 20° C (68° F ) 
by the participating makers, a decision which 
matenally assisted m checkmg the general tendency 
of pitch to nse Another significant step was the 
lowenng m 1927 by the Army Council of the pitch 
of Bntish Army bonds from 466 to 430 at 68° F 
In the Umt^ States, while musical pitch was 
the subject of many vaganes durmg the last 
century a figure of 440 is now umversal, having 
been adopted by the Amencan Federation of 
Musicians in 1918, the Music Industnes Chamber 
of Commerce m 1026, and the Amencan Standards 
Association m 1936 It may be added that this 
value IS m good accord with the usual Bntish 
figure, as the temperature m Amencan concert 
halls is said to be customarily of the order of 70“ F 
To come to more reoent events, a conference 
was recently held at Broadcasting House under 
the auspices of the Bntish Stands^ Institution, 
with Dr G W C Kaye m the chair The con 
ference was attended by representatives of some 
thirty musical and other organizations, including 
the Royal Academy of Music, the Royal College 
of Music, the Royal College of Organists, the Royal 
Mihtary School of Music, the Musical Association, 
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the Bntish Broadcasting Corporation, the Old 
Vio and Sadler’s Wells, the National Physiol 
Laboratory and the federations and associations 
of manufacturers of wmd and string instruments 
and organ and piano builders The meeting had 
also before it the views of eminent oonduotors and 
professors of music After a fiill discussion, the 
conference agreed unanimously that the Bntish 
Standards Institution, as a member of the Inter 
national Standards Association, should be asked 
to take action to try to secure an international 
standard of musical pitch A small committee, 
which was appomted to draw up definite proposals, 
has now commenced its labours 

It emerged from the above meetmg that, pend 
mg mternational agreement, the Bntish Broad 
castmg Corporation has provisionally adopted a 
figure of 439 for the treble A It also appeared 
from radio observations made m Germany that 
many of the musical performances now broadcast 
from different countnes in Europe are based on a 
pitch ezceedmg 435, being on the average about 443 

The most recent information available appears 
to mdicato that the accepted figures for A m most 
countnes he between 436 and 440 cycles per 
second, although this range is definitely broadened 
in actual practice On the whole, it would seem 
that if an mternational figure were to be adopted, 
it will probably bo at or near 440 The choice of 
such a figure, which is of course absolute would 
be the primary duty of an International Con 
ference 

The next duty, though a secondary one, would 
be to deal specifically with the temperature ques 
tion Many musical instruments, as at present 
constructed, exhibit appreciable temperature varia- 
tion of pitch The majonty of the stringed mstru 
ments present, of course, no difficulty m this 
respect, and, as regards the piano, its pitch is 
stated to fall by only about 1 part m 18,000 for 
1* P nse m temperature actually, the effects of 
huimidity changes are probably more sigmfioant 
In the case of the wmd organ, which presents 
the major problem, the pitch of the flue-pipes 
nse# about 1 part m 600 for l^C nse (that 
IS, about 1 m 1,000 per 1“ F) for moderate 
temperature venations In other words, a pitch 
of 435 at 15° C becomes 439 at 20° C The orchestral 
wind and reed instruments (flute, oboe, clarmet, 
etc ) are also influenced by the warmth of the 
breath, fingering, etc , they are said to have, on 
the average, abwt half the temperature coefficient 
of the wmd organ 

One of the great difficulties with most oonoert 
halls is the steady rise of temperature as a oonoert 
progresses, so that the pitch of an orchestra may 
rise by five or more cycles a second dunng the 
early stages of a oonomrt It has been obmrved 


in Germany that, after the entry of wmd instru- 
ments which had been kept obld, a sudden shifting 
of the pitch of an entire orchestra may often 
result Thus the concert pitch may be subjected 
to oontmual fluctuations dunng the pla 3 rmg 
Improvement may be effected by warming the 
mstruments before a oonoert to bnng them into 
a steady condition 

The oboe which is often used as an orchestral 
standard of pitch is demonstrably unsatisfactory 
for the purpose The piano is clearly better, and 
a steel tunmg fork better still, with a drop m 
pitch of only about 1 part in 16,000 for 1° F nse 
m temperature Ehnvar forks are even better, 
with a positive or negative coefficient varymg in 
different samples up to 40 parts m a miUion 
Valve osoillators with mica condensers can be 
readily constructed which have a temperature 
coefficient of pitch of less than 1 part m 1,000 
There are two features which are likely to 
simplify the temperature (jiiestion m the future 
One 18 the mcreasing vogue of air conditioning, 
which will make the temperature control of oonoert 
halls more feasible The other is the rapid develop 
ment of blectro acoustical mstruments, such as the 
electric organ, which have no temperature co 
efficient, and would appear to present an important 
field of development Incidentally, the values 
adopted for the treble A in two well known makes 
of eleotnc organ are 439 and 440 respectively 
It 18 of course appreciated that temperature 
variation may be especially troublesome under out 
door conditions, which may be extreme in some 
countries, and it is probably impossible to legislate 
for such untoward ciroumstanoes Somethmg can 
be done, it is stated, by pre tunmg the different 
instruments, for example, m the case of mihtary 
bands m tropical countries, by flat pitch tunmg 
of the wmd instruments and sharp pitch tunmg of 
the percussion instruments 
It IS clear, however, that as thmgs are at present, 
mternational agreement can only be secured for 
what may be termed reasonable oonoert hall oon- 
ditaons and untd those conditions eire such that 
the pitches of musical instruments are virtually 
free from temperature change, the workmg tem- 
perature will normally require to be specified It 
seems probable firom the above that a figure at 
or near 20° C (68° P ) is hkely to bo acceptable 
to the majonty of nations 
The indications are that an mternational con- 
ference on the question of musical pitch may be 
convened m 1939 It would acoordmgly be 
appreciated if those readers of Natxtrx who are 
mterested m the general situation would be good 
enough to oommunioate with the Director, Bntish 
Standards Institution, 28 Viotona Street, London, 
SWl. 
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Science and Engineering in Antiquity 


G ibbon, m The Decline and Fall of the 
Roman Empire”, when desonbing Rome m 
all its glory, said the city was “filled with amphi 
theatres, theatres temples portiooes tnumphal 
arches, baths and aqueducts all variously con- 
ducive to the health, the devotion, and the pleasures 
of the meanest citizen ’ The aqueducts app>ealed 
especially to him and of them he wrote The 
boldness of the enterprise, the sohdity of the 
execution and the uses to which they were sub 
servient rank the aqueducts among the noblest 
monuments of Roman genius and power ” They 
evidently make the same appeal to Mr W J E 
Binme, who, havmg taken as the theme for his 
presidential address to the Institution of Civil 
Engmeers, delivered on November 1 “Smenoe and 
Engmeenng m Ancient Tunes ’ devoted many of 
his remarks to the work of Frontmus on the 
aqueducts This subject no doubt was also a 
congemal one, owmg to Mr Binme’s own work as 
a hydrauhc engineer 

Sextus Juhus Frontmus, who was bom about 
A D 36 and died about 106, was a very able and 
conscientious government servant and for a tune 
was governor of Great Britain When about sixty 
years of age he was appointed (Hirator Aquarum’ 
or Commissioner to the Water Supply of Rome, 
and this led him to write his two books, ‘ De Aquis 
UrbiB Romae”, an English translation of which 
was pubhshed m 1899, by the distmguished 
Amenoan hydrauhc engmeer, Clemens Herschel 
(1842-1930) himself the inventor of the Ventun 
meter When Frontmus took office there were 
nme aqueducts carrymg water to Rome, and one 
of them had been m use nearly four hundred years, 
a longer period than Drake’s leat has earned water 
to Plymouth The total length of the nme aque 
ducts was 263 miles, about 36^ mdes bemg borne 
on arches The total capacity as estimated by 
Herschel was 84 milhon gallons a day, but the 
actual quantity supphed did not amount to more 
than 38 million gallons The Appian aqueduct 
(313 B 0 ) was sixteen miles long and was almost 
entirely underground , the Amo Vetus (273 B o ) 
was forty miles long The Marcia was fifty eight 
miles long, and was constructed about 146 b o 
The two older aqueducts followed the contour of 
the ground, but m the Marcia, arches with a total 
length of six and a half miles earned the aqueduct 
across the valleys The Claudia, the Julia, four- 
teen miles, the Virgo, thirteen and a half miles, 
the Ahaetina, twenty nme miles, and the New Amo 


were erected nearer the age of Frontmus, some of 
them mdeed m his hfetime One portion of the 
Claudia was a tuimel three miles long 

The three earhest aqueducts were constructed 
of dressed stones about 18 m X 18 m X 42 m 
set m mortar, but most of the later aqueducts 
were of concrete and bnckwork , the arches bemg 
divided mto voussoirs by bnck courses The 
waterways were rendered with opus stgntnum 
made of pottery ground mto powder mix^ with 
lime mortar The durabihty of this hnmg is shown 
by old underground tanks and conduits m Alex 
andna, where the surroundmg hmestone has been 
eroded away by water, leavmg the hnmg intact 
Setthng tanks were provided on each aqueduct 
and water was led mto buildings by lead pipes 
Payment was made according to the diameter of 
the bronze nozzle or caitx through which the 
water flowed 

Frontmus was aware that the quantity of water 
vaned with the head, and the length of pipe, but 
the laws governing the flow of water were unknown 
By laws existed regardmg the water supply, and 
it fell to the lot of Frontmus to enforce them 

In considermg the construction of the roads, 
aqueducts, and tunnels of antiquity a question 
naturally arises as to what method were employed 
m Burveymg and laying down the plans The 
answer to this question was given by Mr Binme 
earher m his address when dealing with the 
writmgs of Hero of Alexandria 

To Hero are attributed a book on ‘ Pneumatics”, 
three on ‘ Mechames ’, one on “Catoptnes”, and 
another on the "Dioptra ’ The ‘ Pneumatics” has 
been published m Enghsh, and the other five have 
been translated by Mr R C S Walters, a member 
of the Institution of Civil Engmeers, and Mr 
Binme had had the advantage of perusmg his 
manuscripts In this connexion, it is perhaps worth 
recalling that m 1921 Mr Walters road a paper to 
the Newcomen Society entitled, “Greek and 
Roman Engmeenng Instruments”, and that m 
1928 the Umveraity of Washington, Seattle, USA, 
published Mr E N Stone’s pamphlet on “Roman 
Surveymg Instruments” For lengths, the Romans 
used the Pertxca, the Decempeda, and also the 
Hodometer, or road measurer , for honzontal 
angles they used the Qroma, an example of which 
was unearthed at Pompeu m 1912, while by means 
of the Dwptra they could measure both honzontal 
and vertical angles The Dtoptra was the fewe- 
runner of our theodohte, and with it, sud 
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Mr Bmnie, very aocurate levelling could be earned career of Archimedes , and finally and bnefly, the 
out auid it was possible to set out aqueducts vntli work of that versatile genius Leonardo da Vinoi, 
very flat gradients a review of whose many activities was given by 

Besides the wntings of Hero and Frontmus, Mr Mr E McCurdy to the Royal Institution on 
Binnie touched upon the work of the Egyptians March 19 1920 a full report appeanng in Natcbh 
and their methods of drilling granite the views of May 6 and 13 and by Mr J W Lieb m a 
of Lucretius on matter, the umverse and time , the paper read to the Franklm Institute in 1921 


u Diiuary 

Prof Karl Sudhoff 

regret to announce the death of KmI Sudhoff. 

VV the Nestor and doyen of medical historians, 
which took place at Saizwedel m Saxony on October 
8 at the npe age of eighty four years 

Sudhoff was bom on November 26, 18S3, the son of 
a theologian and philosopher, at Frankfort on Mam, 
the birthplace of Goethe, who formed the subject of 
many of his non medical writings He qualified at 
Erlangen m 1876 with a thesis on a subject — primary 
multiple ocwomoma of the osseous system — which 
gave no mdioation of his future activities, and for 
the next thirty years remained m general praotioe 
with a leaning towards gyruecology, first at Bergen 
near Frankfort and afterwards at Hochdahl near 
Diisseldorf He soon rose to emmence in his pro 
fession, and his financial success enabled him to 
accumulate a library rich in medico historical works 

During this tune, Sudhoff won a considerable 
reputation by his studios on Paracelsus, so that he 
was elected the first president of the German Society 
of the History of Mediome, founded m 1901 Four 
years later he was appomted as the first occupant 
of the chair of the history of mediome at X>eipzig, 
where he foimded an institute for this speciality, and 
held this post until 1924, being succeeded by his 
brilliant pupil, Dr Henry E Sigenst, now professor 
of the history of m^ome at Johns Hopkins 
University 

SudhofTs activities may be considered under three 
headings ( 1 ) bis successful career as a medical practi 
tioner, m acknowledgment of which he was created a 
councillor m 1900 , (2) his epoch-making work as 
a medical historian , (3) his ability as an organizer 
Sudhoff was cm extraordinarily prohfic writer, as is 
shown by the fact that a bibliography of his works 
and thoee of his pupils occupied nearly thirty pages 
of the FetttcKnft dedicated to bun m 1924 on the 
neoasion of his seventieth birthday, and more than 
fifty pages of his Archw published ten years later 
His chief works, m chronological order, were his 
studies of Paiaoelsus, the latro mathematioians of 
the fifteenth and sixteenth eeiftunes, the anatomy 
of the Middle Ages, the histoiy of hygiene, German 
tnedioal mounabula, Alexandrian mediome, aooient 
^^‘^hteology, msmuscript plague tracts, the early 
hutory of syphilis, the school of Salerno, the surgery 
of the Middle Am, the history of dentistry, a survey 
of the history of mediome, and eoriy writers <m 


IN otice 

paediatrics His minor works included obituaries of 
medical historians and others, an autobiographioal 
sketch entitled *Aub meiner Arbeit”, and numerous 
reviews of current literature on the history of 
mediome In addition to purely medical subjects, he 
wrote on folk lore, magic, alchemy, astrology and 
Goethe m relation to the Rhmeland 
Mention should also be made of his editorial work 
In 1908 Sudhoff founded the Archiv fur dte Oeschtohtt 
dor Mtdvnn und der Naturunssenachaften, to whioh his 
name became attached m 1929 , m 1909 he became 
editor of KUusiker der Medtnrt, and he was also jomt 
editor of several other inedioo historioal publioations 
The organizing ability of Sudhoff was shown by 
his establishment of the Institute for the History of 
Mediome at Leipzig, which he made a model of its 
kind, the organization of the Goethe exhibition m 
1899 on the oooasion of the hundred and fiftieth 
anniversary of the poet s birth, the active part which 
he took m the preparation of a historical section m 
the German exhibition of hygiene at Dresden in 1911, 
and his activity as dean of the medical faculty at 
Leipzig m 1922-23 

Sudhoff had many friends in Groat Bntam, to 
which he paid several visits both before and after 
the Great War His FeeUehnft was dedicated to him 
by Sir Clifford Allbutt, and several other Bntish 
writers contributed to the volume He was elected 
a corresponding member of the Section of the History 
of Mediome of the Royal Society of Medicine m 
1913 the year of the International Congress of 
Mediome held m Ixmdon, when he read a paper at 
the historical section of the Congress on the origm 
of syphilwi, and thirteen yoais later he was eleoted an 
honorary fellow of the Royal Society of Mediome 
J D R 

Wk regret to announce the followmg deaths 
Sir John Gnftith, president of the Institution of 
Civil Engineers m 1919, on October 21, aged ninety 
yeaiB 

Mr George Jennison, formerly owner and pnnotpal 
curator of the Belle Vue Zoologioal Gardens, Man 
Chester, on October 21, aged sixty six years 

Colonel J Clihbom, C I E , formerly principal of 
the Thomason Engmeering College, Rorkee, Imown 
for bis MTork m connexion with irrigation m Northem 
India, on October 31, aged nmety years 
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News and Views 


Geophysical Research at Johannesburg 

On October 21, the Bernard Price Institute of 
Geophysical Research at Johannesburg was opened 
by General Smuts It is specially fitting that 
Johannesburg, perhaps the wealthiest and most 
industrialized city in Africa, the prosperity of which 
depends so largely on minmg, should be the seat of 
this important new enterprise. The Institute is 
governed, m finance and admmistration, by a Board 
of Control directly responsible to the Council of the 
Witwatersrand University. The University has been 
enabled to establish and staff the Institute by gifts 
from the Carnegie Corporation of New York, and 
from Dr. Bernard Price, resident director of the 
Victoria Falls and Transvaal Power Company. Dr. 
Price's deep interest m the work and success of the 
Institute 18 shown also m his chairmanship of the 
Board of Control. The Institute is under the direction 
of Prof. B F. J Schonland, who as Camcgie-Pnco 
professor of geophysics gives post-graduate teaching 
m the University. At present, the Institute also has 
on Its staff throe scientific assistants 

Thb Institute buildmg, situated m the University 
grounds, has about 6,000 sq. ft enclosed fioor space, 
on two floors ; the first story extends only over 
about half the ground floor, so that there is a large 
roof terrace over which the first floor buildmg can be 
extended later if necessary. In addition to the 
director’s office, the library, workshop, store room, 
dark room and so on, the building oontams a seismo- 
graph room, an oscillograph room, and five research 
rooms, m which are mcorporated many special fea- 
tures appropriate to the needs of a geophysioal 
research institute. There is also a guest room for 
the use of overseas visitors who may bo oo-operating 
m the Institute’s research programme. The present 
programme of the Institute moludes atmospheric 
oloctrioity (a subject m which Prof. Schonland has 
already made outstandmg contributions to know- 
ledge, and which is of spooial local importance m 
view of the severity and prevalence of thunderstorms 
there), seismology, the study of the magnetic pro- 
perties of the rocks of the Witwatersrand, and the 
behaviour of rocks under pressure. Radio studies 
are also being planned 

Institute of Ornithology at Oxford 

Xh* statute relating to the proposed Edward Grey 
Institute of Field Ormthology was brought before 
Congregation at Oxford this week. Accommodation 
and fimds for the Institute will be provided by the 
University. There will be a salaried director. The 
omnmittee of management, although mamly of 
University members, will have representativee of the 
British C^thologists' Union, the Oxford Ornitho- 
logical Society and the British Trust for Ornithology, 
The buMness ef the Institute will be to carry out 
researdh on {»«blemi of ornithology, e^ieoially on 


the numbers, distribution, movements, habits and 
economic status of British birds and to publish the 
results obtamed It is evident that activity will be 
concentrated on field work and will begm by ex- 
tending that done by the Oxford Omithologioal 
Society. The Society has recently made a count of 
all species over small areas like Bagley Wood and of 
the waterfowl on the lake at Blenheim. It has also 
made surveys of a single species over a wider area 
as, for example, the count of all the rookenes m an 
area of more than nme hundred square miles aroimd 
Oxford. 

International Committee on Intellectual Co-operation 

Thk repiort by Prof. G. de Reynold on the work 
of the twentieth plenary session of the International 
Committee on Intellectual Co-operation of the League 
of Nations (Geneva . League of Nations. London ; 
George Allen and Unwin, Ltd C 263JVI.160 IQSS.XH) 
indicates the services to intellectual life which this 
organization is rendering both directly and mdirectly. 
Its influence on the teaching of the prmoiples and 
facts of mtemational oo-operation, the revision of 
school text-books, the investigation of unemployment 
among university graduates, its studies on the rights 
of the soientifio worker and the mventor and on the 
contract of publication, the International Btudiee 
Conference and the agreement with the International 
Coimoil of Soientifio Unions arc briefly indicated by 
Prof, de Reynold, as well as its relations with the 
International Labour Office and the International 
Museums Office. Prof, de Reynold stresses the import- 
ance of the National Committees of Intellectual 
Co-operation and of the efforts of the organization 
to keep in touch with and respect al forms of culture, 
and of utilizing the most modem means of dissemin- 
ating information. Resolutions adopted by the 
Committee at its meeting on July 16 are moluded, 
and among the appendixes are reports of the Advisory 
Committee on the teaching of the prmoiples and facts 
of international co-operation, on the teaching of 
modem languages as a means of promoting mutual 
understanding between nations ; of the Acting 
Secretary-General of the Rome International Institute 
for the Unification of Private Law on the work of the 
Institute in the field of intellectual rights and of the 
Advisory Committee on Professional Workers. 

A XTO THg a appendix gives extracts from the general 
report of the director of the International Institute 
of InteUeotual Co-operatiop to the International Com- 
mittee and to the Governing Body. In these extracts, 
reference is made to obstacles to intellectual life, in- 
cluding the questions of student exchange, libraries, 
archives, etc., the scientific study of mtemational 
relations as developed by the International Studies 
Conference, includ^ a note on the Prague Con- 
ferenoe on the nnivemity teaching of international 
relations. Other matten dealt with relate to the 
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UM of bhjodoaating for duMminating information on 
intematiraAl problems of the day, whethor by 
doonmeintary talks, round table broadcasts or inter 
national bibliographic information The use of the 
game means for disseminating information on the 
progress of the sciences and on developments in 
literature and the arts is also discussed, mid for 
planning and sponsonng such programmes the 
collaboration of leading scimtifio institutions in 
difTerent countries should he solicited The organiza- 
tion of a central international information office is 
also proposed, which with regard to ecientific informa 
tion would be m contact with scientific institutions 
and scientific workers m different countries, and at 
regular mtervals would provide the programme com 
roitteee with communique on recent discoveries and 
memoranda on new developments A resolution 
adopted by the Congress of the International Federa 
tion of Associations of Inventors and Industrial 
Artists recommends that the author of a scientific 
discovery or mvontion should not be depnved of his 
rights because ho has himself divulged it in a scientific 
paper submitted to a learned society or published it 
m a scientific journal The resolution also urges an 
mtemational agreement which m all countries would 
entitle the author of a scientific discovery or mvention 
to claim a royalty from persons or onterpriaes utilizing 
the discovery or mvention for mdustnal purpoeee 

The School as a Cultural Centre 
A itxoBim.Y issued bulletm of the United States 
Office of Education, The School Building Situation 
and Needs” by the official senior specialist in school 
building problems, emphasizes the view that the 
State schools, both primary and secondary, must 
provide, not only for the education of pupils enrolled 
m ordinary covuse as at present but also for cultural 
needs of other members of the community, notably 
adolescents who have left school but are not at work 
and adults needing re education m new Imee of work 
made necessary by mdustnal changes and for 
recreation during leisure tune It is clear, says the 
report, that technological advances emd the resulting 
decrease m the number of workers required m 
industry are going to make it necessary for the public 
schools to provide either full tune or part tune 
education and recreational opportunities for a large 
proportion of boys and girls, between eighteen and 
twenty one years of age, who are neither m school 
nor at work Sohool buildings must be equipped for 
this purpose A similar expansion of the purposes 
of sohool buildings was advocated m two addresses 
to Section L (Educational Sciences) of the British 
Association meeting m August at Cambridge by 
Mr W a Newton and Mr S E Unwm, county 
architect, Cambridge The former moluded m his 
summary of to-day’s requirements to be mterpreted m 
the sohool arohiteot’s building ffinns ‘ unportanoe of 
the parent and the use of the sohool us a cultural 
centre", while the latter declared that “the sohool 
of the future will only be startmg its work with 
child education, it will be a meeting place for people 
of all ages” , “ for adult activities, even if only 
for evening olasees and adult lectures, a common 


room where the People can meet for discussion or 
fnendly conversation, with facilities for light refresh 
mont, will be necessary ’ 

Industrial Arts and Educauon 
Thb report of a Committee appointed by the Com 
missioner of Education to consider the Interpretation 
of Industnal Arts m Araerioan Schools bets been 
published as Bulletm No 34, 1937, by the Umted 
States Department of the Interior (Washington, 
D C Gov Printmg Office, IS cents) The report is 
primarily oonoemod with the way m which the study 
of industnal arts can oontnbute to a programme of 
education for a society which is fundamentally 
mdustnal, and the significance of such study m pro 
vidtng a background for education for citizenship, 
apart from its value m stimulating the development 
of creative and artistic abilities, is stressed The 
position of mdustnal arts m the elementary sohool, 
the junior high school, the senior high sohool, m 
adult education and m higher education is discussed m 
separate chapters of the report, and particularly m 
the senior high sohool, the contnbution of mdustnal 
arts to vocational trammg is emphasized as well as 
its value m safety education In the broadest sense, 
safety education m the sense of providmg every 
oitizen with an adequate scientific or technical back- 
ground for the life he or she is called upon to live m 
this present age is one of our greatest needs, and the 
report would be worth while if only for the terse 
but alluminatmg way m which it mdioates oppor 
tunitiee which are at present often missed 

Utilizabon of Bntish Hardwoods 
Ma W A Robebtson, director of the Forest 
Products Laboratory at Prmoee Risborough, dis 
oussed the utilization of Bntish hardwoods m a paper 
read before the Department of Forestry of Section K 
(Botany) at the recent roeetmg at Cambridge of the 
Bntish Association. The author dealt with some of 
the more eoonomio speoiee such as oak, boech, ash, 
birch, syewnore, alder and poplar In (Imcussing 
the more valuable hardwoods, oak, beech, ash, etc , 
Mr Robertson pomted to the fact well known to 
the soientibo forester that the poorness of the Bntish 
present-day timber is due to faulty sylvioulture— a 
position which will not be rectified m Great Bntam 
until reoognition by owners of woods is given to the 
fact that they require just as careful and scientific 
attention throughout the life of the crop as agnoulture 
Clean grown timber of any type can only be produced 
by good sylviculture, m which is moluded the essential 
item of correct thinning at specified penods The 
coming of plywood has opened new modes of utiliza- 
tion of large-sized hardwoods, smoe British timber 
of these species is every whit as good as the foreign 
Yet, as Mr Robertson says, the problem of the disposal 
of thinnings and oordwood still remains a diffioidty 

Long Ashton Researca Sutton 
Rbobmt developments m fruit produots researoh 
are desenbed m the Long Ashton Researoh Station 
report for 1937 Smoe 1932 a oomprehensive study 
has been made of the possibilities of utilizing surplus 
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and low grade fhuts, both syrups and wines being 
mvestiga^ In 1984, fhut squashes were inetuded 
m the programme, and with such suooess that m the 
following year production employing the Long 
Ashton methods was extended to the oommeroial 
scale Even greater success has attended the 
researches on fruit syrups The growmg popularity 
of milk bars has result^ m a demand for various 
syrups as constituents of milk shakes For the last 
two years the Research Station has worked m close 
collaboration with a local firm producing these 
commodities and syrups are now being sold on the 
large scale under the National Mark Scheme A still 
more recent development has been the use of these 
syrups for aerated beverages, the high ascorbic acid 
content of the juices bemg an important feature m 
their favour Wines made from Fnglish fruits have 
attractive characters and are of frill alcoholic strength, 
but they are relatively expensive, and development 
on the commercial scale is not expected to bo so 
rapid as in the case of the syrups 

Seismological Work at Stuttgart 
A VEBY valuable addition to seismological data 
and an mteresting addition to earthquake literature 
appears m the report of the Stuttgart Seismological 
Station for 1936, edited by Di W Hillor which lias 
recently been received The station is equipped with 
three Galitzm Wilip seismographs orientated to record 
N S , E W and vertical movement, two Mamka 
seismographs of mass 450 kgm to read N 8 and 
E W vibrations two vertical Wiechert instruments 
of mass 80 kgm an<f 1,820 kgm respectively, and 
one tnfllar giavimeter Tbe report gives the iWlings 
of seismograms obtamed with these instruments, 
includmg the phase, time of arrival amplitude m 
the throe oomponrats and remarks chiefly concerning 
the position of the epicentre of the shock which caused 
the record At the end of the report are 16 pages of 
detailed study of earthquakes with epicentres m the 
neighbourhood of the station, mcludmg two sketch 
maps — one conoemmg the Bodensee earthquake of 
March 16 1936, and one of the earthquake of April 19 
1936 

Pubhc Sennet Occupations 
A Bunurmi entitled Trammg for the Public 
Service Occupations issued by the Office of Educa 
tion. Department of the Interior. United States of 
America (Vocational Education Bulletm, No 192 
20 cents) reviews the work already earned out in 
trammg for public service oooupations below the 
imiversity level The Bulletm is concerned with the 
manual aspects of the public services rather than 
with the administrative side, and it is mtended to 
interpret the provisions of the George Dew Act as 
they relate to the promotion of vocational education 
for such oooupations It also outlines methods which 
have been used with suocess m planning and develop 
mg trammg programmes, and u^icates ways m which 
Federal, State and local trade and mdustrial educa- 
tional agenoieB can assist m the organisation of 
vocational trammg for such oooupations Incidentally, 


the Bulletm should serve a usefril purpose m educating 
tbe general public m the work and problems of the 
public servioes, as has been done very suooessfrilly m 
Great Bntam m certain oivio exhibitions 

New Antarctic Land 

In a slender volume illustrated with photographs 
and maps ‘ My Last Expedition to the Antarctic, 
1036-1937 (Oslo Johan Grundt Tanum 1038), Mr 
L Christensen has recounted all too briefly the 
voyage of the Thdrahavn to the Wilkes Land and 
Enderby regions of the Antarctic A brief voyage 
resulted in impiortant work largely through the help 
of flying In Lars Christensen and Ingnd Christensen 
Lands (Kemp and MacRobertson Lands) the mountam 
ranges were photographed and mapped The most 
important discovery, however was that of the 
missing land between Crown Prince Olav and 
Princess Ragnhild Land, where from 34° to 40” E 
Pnneo Harald Land was found from the air A long 
range of mountains was noted m the mterior Thus 
practically the entire coast line of Antarctica from 
the Weddell Sea eastward to the Ross Sea is now 
known and it would appear that m many ports 
moimtams arise through the ice sheet at greater or 
less distances from tbe coast In several parts, rooky 
coasts or outlymg islands suggest landing places for 
ground work Mr Christensen brought back geo 
logical specimens from several of his landings, but 
he says nothing of their nature 

Communication Equipment for Vehicles 

io the A W A Techntoal Revteio, pubbshod by the 
Amalgamated Wireless (Australasia) Ltd , of July 
Dr G Biulder and J D Gilchrist have contribute 
a paper on oommunioation equipment for vehicles 
Smoe about 1924, specific instructions for one or 
more units has been effooted extensively either by 
radio telegraphy or telephone broadcasting This 
only needed the fitting of reoeivers m the fleet units 
the reports back to the organization headquarters 
being mado when necessary by the ordinary telephone 
servioe The advantages of two way transmission led 
very soon to the use of telegraphic transmission from 
the units to headquarters when it was necessary to 
acknowledge mstruotions and nudm reports This 
as a rule required trained radio operators both on 
the imits and at headquarters As development 
progressed, the use of telephony rapidly became 
oommon and duplex working was a^p^ The 
improvement in the equipment has now made such 
servioee almost equivalmt to tbe normal wire line 
telephone services In some oases it is possible to 
dial any one mobile unit from headquarters, causing 
a bell to nng m the mobile installatKm The penKnmel 
of the mobile units therefore, have not to keep eon 
tinual watch and are not distracted by oalls which 
do not oonoem than It is feasible to arrange a 
dialling number calling either all the units or a 
group of than simultaneously These highly developed 
systems are rare, but they mdioate the mevithble 
teoid of development m |l>e near friture The use 
of orystal oontrol of transmitter end reoeiver 
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fi«queaoiea has proved of the greatest value in this 
(KHuiexion One of the earliest applications was to 
police work and this has proved of groat value m 
preventing crime and arresting oriminals 

Tuberculosis m Tunisu 

In his inaugural thesis (Thiae de Pans, No 366 , 
1938), Dr M H Thamor states that in Tunisia, 
which IS a country of 2,008,313 inhabitants with a 
mixed population consisting mainly of Tunisian 
Mussulmans (2,336,623) With Tunisian Jews (60,486) 
and Europeans (213,206) the mortality from tuber 
culosis 18 much higher among the Mussulmans than 
in the other two groups In Tunis alone there are 
about 4,000 tuberculous Mussulmans, and tuberciilosis 
alone is responsible for more than a third of all the 
deaths from epidemic diseases Further proof of the 
lugh inoidonce of tuberculosis among Mussulmans is 
furnished by army statistics, according to which 

0 69 per cent of the Mussulman soldiers are alTeotod 
as compared with 0 26 jior iint ol the Europeons 
Moreover all the Timisiaii practitioners are agreed 
that the number of tuberculous subjects is mcroasing 

1 early m enormous pioportions, and that the immense 
majority of the cases are highly infectious and run 
a rapidly fatal course At the present time the means 
for combating tuberculosis in Tunisia are quite m 
adequate The only institution for detecting oases is 
the Mussulman Dispensary at Tunis, while barely 
84 beds are available for all the oases of pulmonary 
tuberculosis in a population of more than two millions, 
among whom there are more than 6,000 deaths from 
tuberculosis } early There are at present no institu 
tions m Tunisia for the prevention of tuberculosis 
among Mussulman children The following measures, 
according to Dr lhamer, are urgently required 
(1) for children, the creation of open-air schools, 
holiday colonies and a preventorium , (2) for adults, 
the establishment of live samtary distncts for Tunis, 
Susa, S£ax, Ket and Bizerta respectively, m each of 
which there should bo a tuberculosis dispensary and 
the provision of about fifty hospital beds , (3) there 
should also be a sanatorium of about a hundred beds 
in the suburbs of Tunis , (4) afterwards the anti 
tuberculosis campaign should be extended to the 
smaller towns and the rural districts which constitute 
about three quarters of the total population of the 
country 

Government Soentific PublicaUons 

Most scientifio workers are aware that from time 
to time research papers of immediate mterest to them 
in their own particular work appear among Govern 
ment pubheations Even to those who make the 
fullest and most regular use of such publications, the 
admirably written and prmted Bnef Qmde to 
Government Publications" which has recently been 
issued by H.M Stationery Office will probably come 
as a revelation of the extent and importance of the 
contribution to scientific, industrial and agricultural 
research which comes firom Such sources Whether 
m agnoulture, sooncnnios or social questions, educa 
tion, medwine and public health, transport and com 
muuHiations, science, industry and technology, H M 


Stationery Office not only supplies mnumerable 
publications oontaming up to-date informatiim on 
specialized subjects, but is also to an increasing 
extent the channel through whioh the results of both 
pure and appbed research are published A very 
lucid but oomprohensive description of the ohirf 
Oovemment pubheations m all these fields as well 
as m others of less direct mterest to scientific workers 
IS contamed m this useful guide, and not the least 
of its merits are the brief but clear accounts of how 
Government publications are sold and of the oata 
logues, lists and bibliographies of such publications 
which are available 

Research on Coal Utilization 

The British Coal Utilisation Kosearoh Association 
has decided to establish an experimental station m 
London Promises have been secured at West 
Brompton, and are now being ocjiiippeil Dr D H 
Banghara, lately professoi of chemistry and dean 
of the I acuity of Science Egyptian University, 
Cairo, who has made important contributions to the 
physical chemistry of charcoal cellulose and other 
carbonaceous materials has been appointed the 
senior member of the scientific staiT, and will take 
cliarge of a group of programmes connectod with 
(he use of coal Mr J S Hales, who will take charge 
of the Domestic Appliances Department, has worked 
at tho hVel Research Station on the measurement 
of smoke and the operation of coke fires, and has 
since served on the research staff of a manufacturer 
of domestic solid fuel burning appliances Mr R 
T Hancock, formerly associate editor and con 
tributor to ‘ Kemp s Engmeers Handbook", has 
been appomted head of the Intelligence De 
partment and editor of the Association’s monthly 
bulletin 

An Electrodeposibon Exhibit 
Many examples of the varied applications of 
electrodepoBition were shown at a special exhibition 
held at the Science Museum, London, m 1936 The 
success of this exhibition prompted the arrangement 
of a Btnallor permanent exhibit, which has been 
generously presented by the Elootrodepositora’ 
Technical Society The mam features of the original 
exhibition have boon moorporated m a single case, 
which 18 now on view in the Chemistry Collections of 
the Soienoe Museum One of the most interesting 
sections of the exhibit deals with researoh, and has 
been arranged by the Research Department, Wool 
wich Here may be seen the results of the systematic 
studies of electrodeposition problems made at 
Woolwich and elsewhere during the past twenty 
years 

Crystals, Mbleculn and Atoms 
In a review which appeared in Natubh of 
September 10, p 466, of the second volume, entitled 
‘The Fine Structure of Matter", of Dr C H Douglas 
Clark’s treatise on atomic and molecular structure, 
refermioe was mode to the omission of modem 
quantum theory from Part S, entitled “The Quantum 
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Theory and Lino Spectra’ Dr Douglas Clark has 
written pointing out that his complete work has been 
subdivided for oonvenienoe m publication, and that 
an advertisement of the scheme prmted as frontispiece 
shows that the concluding Part of Vol 3 will deed 
with modem quantum mechanics Papers relating 
thereto have been sorted for mclusion m Vol 3, and 
the Part recently published oontauis the classical 
treatment only Thus while m the opinion of the 
reviewer, modem quantum mechanics should have 
received attention already. Dr Douglas Clark 
believes that his plan, which follows the historical 
order of development as far as possible will prove 
satisfactory 

Health Orgamsauon of the League of Nations 

J HB Apnl number (7, No 2) of the BtdleHn of the 
Health Organtsateon is entirely devoted to the teach 
ing of hygiene based on a report by Prof Jameson, 
Prof Pittaluga and Dr Stamper on oertam European 
institutes and schools of hygiene The June number 
(7, No 3) oontauis papers on the assay of morphme 
and cocame the sero diagnosis of syphilis, nutrition 
and nutntive requirements, and undulant fever in 
Franco The final article deals with the significance 
of codeme as a habit forming drug , this does not 
appear to occur and the medical use of codeme is 
therefore not a social danger 

Guide to Official Statistics 

Thb atmual volume entitled Guide to Current 
Official Statistics of the United Kingdom is now 
published for 1937 (London H,H Stationery Office 
Is net) The greater part of the book is a subject 
mdex m which every entry is followed by a list of 
related publications each referred to by its official 
number This is followed by a numencal list of 
publications The arrangement makes roferenoe easy, 
and the book shows the wide range of valuable 
statistical and other matter that is available 

Announcements 

iHB Lord President of the Council has appomted 
Dr G Stafford Whitby, at present director of the 
Division of Chemistry, National Research Council, 
Canada, and formerly professor of chemistry at 
McGill Umversity, Montreal, to be director of the 
Chemical Research Laboratory, Teddington, m 
succession to Sir Gilbert Morgan, who retired on 
September 30 Dr Whitby is expected to take up 
bis duties early in 1030 

Thb Council of the Royal Society of Edmburgh. 
with permission of the Hon Lord Robertson, have 
caused to be moised on the house at 14 India Street, 
Edinburgh, the following inscription 
James Clebk Maxweia, 

Natobax Philosopher 
Bore here 13 June 1831 

The Hermann Gbnng foundation ‘ Reiohsjftgerhof 
liaa sent an expedition to Greenland for six or seven 
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months mveetigation of animal and plant life m well 
as to make geographical and meteorological observa 
tions 

At a recent session of the Health Section of the 
League of Nations, an mtemational commissum was 
appomted to promote uniformity of standards for 
patent medicmes Dr Charles H Hampshire, of 
London, was appomted chairman, and the other 
members are Profs H Baggesgaard of Copenhagen, 
E Zunz of Brussels M Tiffoneau of Paris R Eden 
of Zurich, L von Italie of Leyden and Mr Ernest 
Fullerton Cook of Philadelphia 

One of the Hunterian professorshipn of the Royal 
Collie of Surgeons of England has been awarded to 
Dr Donald W Q Murray of Toronto, who will deliver 
his lecture m London next year This is the second 
time that this award has been made to a Canadian, 
the other occasion being m 1924, when Dr William E 
Gallie, of Toronto was so honoured Dr Murray 
has boon appomted for his work on hoparm, which 
has been done m conjunction with Prof C H 
Best, professor of physiology m the Umversity of 
Toronto 

Dr Wu Lien Teh, for thirty years m the Health 
and Medical Service of the Chmeso Government, 
including the directorship of the Manchurian Plague 
Prevention Service and of the National Quarantine 
Service, recently retired to bis home m Penang He 
was editor of the National Medical Journal now 
known as the Chinese Medical Journal for fifteen 
years, and was founder and later president of the 
Chinese Medical Association 

The Central Association for Mental Welfare has 
decided, with the approval of the Board of Control 
to hold courses and establish a diploma for workers 
engaged in the teachmg and training of low grade 
mental defectives The course will be held from 
January until December 1939, and the first two terms 
will bo spent in approved occupation centres The 
third term will be spent m London and will consist 
of theoretical and specialized practical work Further 
information can be had from tho honorary secretary 
of the Association, 24 Buckingham Palace Road 
8 W 1 

Accordino to official statistics, more sugar and 
margarine ore consumed m Denmark than m any 
Other country m the world During tho period 
1930-34, the annual consumption of sugar m Den 
mark was 54 kgm per inhabitant as compared with 
49 6 kgm m England, 46 3 kgm m the Umted 
States, 26 6 kgm m Franoe and 10 3 kgm m 
Poland 

The Internationale ZeUachnfiJdr Peytihoanalyee and 
the journal Imago, the official organs of the Inter 
national Psychoanalytic Society, which sue both 
edited by Prof Freud, have ceased pubhoation The 
International Jourtud of Individual Pagdhdlogg is ^so 
suspending publication 
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Velocity DistnbuUon of Thermal Neutrons 

Wb have been developmg during the past year an 
apparatus to make possible the study of neutrons of 
known energies within the thermal region In 
prmoiple, the apparatus consists of a device for 
producing a burst of neutrons lastmg about 0 6 
millisecond at intervals of 5 milhseoonds Ihe source 
18 surrounded by paraffin to alow the neutrons down 
to thermal energies, and these neutrons are then 
detected by a boron tri fluoride chamber 6 4 metres 
away The electrical pulses from the chamber are 
amplified and fed to a cathode ray oscillograph 
Tune signals are also received by the same amplifier 
and oscillograph whenever the bursts of neutrons 
occur Smoe the neutrons take an appreciable time 
to cross the 6 4 metres between source and detector, 
a pulse from the chamber will be recorded later than 
the time signal correspondmg to the burst which 
produced the neutron, and the distance between the 
two IS inversely proportional to the velocity of the 
neutron The traces on the oscillograph screen arc 
photographed on a rapidly moving film, and the 
distances between the tune marks and the pulses 
measured after development From an analysis of 
the4e measured distances the velocity distribution of 
the neutrons can be inferred 

The source is a tube of the Oliphant type yielding 
deuterons, which strike a target of heavy ice The 
discharge producmg the ions has a voltage of about 
20 kv and is made intermittent by means of a beam 
of light mterrupted by a tuning fork This light falls 
on a photo-electric cell the current from which is 
ampbfled until it can control the 20 kv discharge 
To accelerate the ions we use a field of between 200 
and 260 kv 

The accompanying graph shows the distribution 
between ten sub divisions of the period of 1 666 
neutrons, the faster neutrons appearing to the left 
We have calculated the distribution to bo expected 
if Maxwell’s distribution law held for the neutrons, 
taking a temperature of 16° 0 , and assuming that 
the ^oiency of the boron counter is inversely pro 
portional to the velocity of the neutrons , it is 
shown on the figure by the curve A correction, of 
the order of 20 per cent, hae been made to the 
observed counts to allow for neutrons which did not 
follow the direct path between source and detector 
This was done W making an experunent with a thick 
boron absorber m the direct path of the besun, and 
subtracting the result after correcting ftn the relative 
etrangths of the neutron source under the two 
conditions 

The curve u adjusted to fit the expenmental 
count for the middle division, and shows reasonably 
gdod agreement for the slower neutrons At the sero 
of the tune scale appears a group of fast neutrons 
whiob have not been slowed down by the paraffin to 


thermal energies The discrepancy at divisions 2 and 
3 may be due either to a peculiarity m the absorption 
of boron affeotmg the efficiency of the chamber at 
these velocities or to the hydrogen m the paraffin 
not being free This may delay the achievement of 
equipsrtition of energy and ^ect some velocities 
more than others We hope to examme the first 
snggostion by measuring the absorption of the 
neutrons of different energies by a boron screen 
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It Will be seen that our apparatus constitutes a 
Velocity spectrometer for slow neutrons A sugges 
tion for constructing such an apparatus has been put 
forward recently by Milats and Horst’ and Alvores* 
has described an apparatus which bears the same 
relation to ours that a monochromator does to a 
spectrometer, but we believe that the results reported 
here are the first to be recorded by the method 
a E F Fbbtbi, 

Imperial Coll^, P B Moon 

London, 8 W7 G P Thomson 

Oct 10 C £ Wynn Williams 

> UiUU and HomI Phanea t 7»e (Aug IB38) 

•Alvarrs AtH Am*r Phat Soe U « (ISSS) 
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Decomposition of Orgamc Peroxides 
CoNTiNUiNO the mveatigation on the alkyl per 
oxides* and their relation to oombustion phenomena, 
we have now obtained data on ethyl hydrogen 
peroxide, and propyl hydromn peroxide 

Ethyl hydrogen peroxide deoompoBee hetero 
genoously m the temperature range 140-200®, the 
rate of reaction being m accord with the expression 
for adsorption denv^ from the Langmuir isotherm, 
due allowance being made for the buffering effect of 
imchanged peroxide and decomposition products In 
agre em ent with this result, packing the vessel 
greatly moreases reaction rate It was also found 
that coating the surface with salt increases the 
reaction rate, which may be connected with the 
suppressing eifeot of salted walls on the reactions of 
hydrooarbon and oxygen Ihe products of the 
peroxide are mostly liquid at room temperature and 
molude acetaldehyde and formaldehyde 

At higher pressures the decomposition is homo 
geneouB, explosive, and is attended with light 
emission The products of the decomposition are 
chiefly gaseous, and resemble those obtained from 
explosion of the mixture C|H« + 0 | 

Propyl hydrogen peroxide was not obtained pure 
but the preparation used (60 per cent by lodometne 
method) formed propionaldehyde on heating at 200®, 
together with a gas containing propylene, ethylene, 
methane, hydrogen and car^n monoxide No 
explosive decomposition has yet been observed 
Both the above compounds imtiate markedly the 
slow reaction r,H, + 0, , although they were found 
to reduce the mduotion period, thev did not, however, 
affect the subseiiuent reaKstion rate , that is, m the 
expression u — 1) only A, and not 9 is 

(hanged 

Their initiating effect can be nullified by poisoning 
(for example, with salt) the surface of the reaction 
vessel, which leads to the conclusion that the mitia 
tion takes place after a collision of the peroxide wnth 
the wall, which otm direct the decomposition m two 
senses 

(1) piei oxide -> initiators 
1 mi Hsil 

or (11) peroxide -► mert products 
poliooeil Ksll 

This conclusion is in agreement with deductions 
from the observed accelerating effect of mert gases 
on the reaction C,H| + Oi, for if the first reaction 
product IS a peroxide, the reaction 
(ill) peroxide + fuel -♦ oham earner, 

(In OM) 

Will be favoured at the expense of reaction (u) A 
possible alternative explanation of the effect of the 
inert gas would be that it is more adsorbed on the 
poiscM^ surface than on the clean surface 
To settle this pomt, further experiments on the 
effect of inert gases on the decomposition of these 
peroxides are m hand 

It is noteworthy that hydrogen does not accelerate 
the slow oxidation of propane 

E J Hamtii 
A C Egerton 

Department of Chemical Technology, 

Imperial College, 

Ixmdon, S W 7 
Sept 29 

•SAtCSl la 47* (1988) 


Mechanism of the Rearrangement of Phenyl Bthen 
When oertam phenyl ethers are heated at their 
boiling points, the non aromatio group migrates 
from the oxygen to the nucleus The more important 
groups which so migrate are allyl, benzyl and tert - 
alkyl If the rearrangement of some of th^ ethers is 
effected in a suitable solvent, the imgrating group is 
transferred in part, to the solvent Thus by heating 
a quinoline solution of benzylphenyl ether, benzyl 
quinolme is formed together with the normal products 
of the rearrangement Toluene is also formixl 

These observations find a satisfactory explanation 
if the assumption be made that the preliminary 
phase of the rearrangement is the elmiination of the 
migrating group as a free radical Thus toluene 
results from the disproportionation of the hxiizyl 
radical — a reaction known to occur with free radicals* 
The transference of the migratmg group to the 
solvent arises out of its reaction with the free radical 
The assumption that free radicals take part in the 
reaction makes clear the observation, hitherto inex 
plioable, that the rearrangement of benzylphenyl 
ether is \ery materially assisted by the presence of 
metals such as zinc or copper* 

W T llintlNBOTTOM 

Department of ( heinistry, 

University of Birmmgham 
Hey an 1 U aten Chtm Kee *1 160(1937) 

• n UiaR 1 and Frclcn* Imor litr 97 1868 (1934) 


Splitting of the Hxmocyanm Molecule by Ultra- 
violet Light 

IKVESTIOATIONS along different linos (ultracentn 
fugal sedimentation*, X ray analysis') have shown 
that tile proteins contain particles possessing the 
hall mark of individuality and therefore are, m 
reality, giant moleoulee Wo have good reason to 
believe that the particles m protein solutions and 
protem crystals are budt up according to a plan 
which inal^ every atom m it mdispensable for the 
oompletion of the structure Primary protein re- 
actions are therefore elementary aots which must, of 
necessity, obey the laws of quantum meohamos* 

From this point of view, it would seem of interest 
to test the action of various energy quanta on 
proteins under such conditions that oomplioations by 
secondary reactions are reduced to a mmunura The 
experience with protein dissociation reactions ao 
cumulated m this laboratory* indicates that the 
forces holding the large blocks of very big molecules 
together are leas strong than the foroos acting 
between the dissociable parts of smaller protem 
molecules The ohanoe of observing the primary 
process caused by the absorption of an energy 
quantum, therefore, appears to be most favourable 
in the ease of protems of very high molecular wei^t 

We aeoordingly ohoee the hasmocyanin of Helw 
pomatta (molecular Weight 9,740,000) as protem 
material for our first experiments Splitting of this 
molecule by ultra some waves has recently been 
observed in this laboratory' As energy quanta, we 
used ultm violet light Hnmooyanm soWions of 
various pH were exposed to the radiation of a quartz 
mercury lamp By means of ultraoentnfugal sedi 
mentation detenmnatimis, it was found that at a pH 
of 6 2 a splitting mto h^ moleoulss occurs 1^- 
longed irradiation causes denaturation, finally re- 
sulting m complete precipitation It is of interest 



NATURE 


Mo 3601. Nov 5 , 19 d 8 


to note tbat at pH 6 2 & further eplitting of the half 
molecules does not take place At pH 7 4, however, 
both halves and molecules of smaller siae are formed 
By means of suitable filters, it was found that the 
photochemical action is confined to the region of 
wave length m which the ‘protem part of the molecule 
absorbs (2 800 A and shorter wave lengths) Ihe 
band oorreeponding to the absorption of the pros 
thetio group (8 700-3 200 A ) is inactive 
From th^ observations We ooneludo that the 
weakest bond in the molecule of Htlxx heemocyanin 
18 that holdmg the two hah ee together To split up 
further by ultra violet light the half moleculoe, an 
increase in the number of ionised groups is necessary 
We hope to gam further information by oxtendmg 
these experiments to other high molecular proteins 
and by using other kinds of energy quanta 

Thk SvKDBsauj 

Institute of Physical Chemistry, Sven Brohui-t 
Umversity, Uppsala 
Sept 30 
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AssocuUon of Unlike Moletniles through Hydrogen 
Bonds 

In donor solv i nts such as acetone and dioxan the 
position of the OH fundamental of water alcohols 
or phenol depends upon the solvent so os to mdicate 
hydrogen bond format ion between the solute and the 
solvent* Using CHiOD I have extoniled the work 
on alcohol mixtures to include mw solvents many 
of which absorb m the 3 p region and hence cannot 
be studied with ordinary alcohol Most of the amines 
apparently form very strong hydrogen bonds with an 
OH or an OU group — that is m general thej produce 
longer shifts m the OD band than do oxygenated 
solvents like ethers and esters 



such as pyridme, ether and acetone Considering 
with otW factors, the position of the band and tiM 
manner of its variation m position and mtensity for 
the different mixtures, I believe it to be on NH or 
an OH vibrational band resulting from a hydrogen 
bond formed by the shaiing of the proton of the 
CH chloroform group with the N or O of the solvent 
One of the bands is shown m the accompanying 
diagram A similar, but weaker assoeiational bond 
was found 'or some bromoform solutions In all 
previous infra rod studies of hydrogen bonding, only 
shifts m the bands of either the solute or solvent 
were observed— no new bands were found This 
seems to be the first direct observation of the new 
band which would be found in any case of hydrogen 
bonding, and hence I oonsidor it the most definite 
evidence yet given for the existence of hydrogen 
bonds 

A more complete report of these results will appear 
elsewhere 

Walter (j.okdy 

Mendenhall Laboratory of Phj sics 
Ohio State University 
Columbus Ohio 
Sept 14 
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Very Small Intensity of the Red Oi Triplet durmg 
the Auroral Displays of September 14 16 

It has been shown in previous papers' • that the 
red aurora of tyjio A owes its r^ness to the en 
hancement of the red Oi triplet ('D, — ‘P, , ,) and 
that the relative intensity 
of this triplet and the fre 
quency of the red auroras 
of typo A seem to follow 
the sunspot frequenov*’ This 
rule was found to hold for 
speotrograms obtained since 
1923 a^ up to the winter 
season 1937-88 

As we approached the 
present sunspot maximum 
the red auroras of this A type 
and the mtensity of the red 
triplet became very pro 
nounced mdeed On speotro 
grams obtained during the 
winters 1980-37 and 1987- 
38, the red line 6300 was 
usually about equally as 
strong as, and sometimes 
much stronger than the green 
line* ‘ • 

Very bnlhant auroral dis 
plays appeared at Oslo during 
the two nights September 
14-16 and 16-16 this autumn 
On both mghts we took 
several auroral sjieetrognins 
on panobromatio platee (Agfa 
Isopan) Although thegreenhnt 
6677 apptared with great dermty a 


s Sept. 14-14 198S 


«zp. S044-! 


. n the plates the red 
hne eSOOwos only juet vxsibU on one cf the speetro 
grams Thersault is illustrated in the aooompenying 
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figure, which givee photometer ourvea for two of 
the speotrograma Only one of theee curvea ahowa the 
red line 

Thua the average mtensity of the red line 6300 
relative to that of the green one waa very email 
indeed throughout theae auroral diaplaya Not only 
the red Oi triplet, but alao the red banda of the first 
positive group of nitrogen were relatively very weak 

Aa a result of the weakneaa of the red part of the 
spectrum, the auroras appeared green or bluish The 
small intensity of the triplet la very mteresting 
when seen in connexion with the fact that we are 
just at a eunapot maximum and it will be of great 
mtereat to see whether this small mtenaity of the 
red triplet is maintamed throughout this wmter and 
durmg the next few years If tliat is the case, it would 
mean that the mtensity of the red tnplet suddenly 
drops when the sunspot frequency has reached its 
maximum and that consequently the agency which 
IS effective in producmg the enhancement of the red 
Oi triplet 18 not directly connected with the sun 
spots, but with some other solar phenomenon such 
as flooouhe or prominences or with some kmd of active 
matter earned to high solar levels as the result of 
solar aotiMty 

I Vboabo 

Physical Institute 
Oslo 
Sept 23 
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Scattered Reflections of Radio Waves from a Height 
of more than i ooo km 

Besides the two mam divisions of the ionosphere 
the E and F layers at heights of 1 20 km and 
280 km , more or loss irregularly ooourring reflectmg 
layers have been observed Magnetic storms and 
auroras are usually accompanied by an moroase of 



Fig 1 

fiOATTBBSD BErLKOTIONB 850 1200 XJl, KQUlVAUEirT 

HBiairr Rkoordbo July 7, 1938, 18h 0m-18h 6m 
M E T •&» 7 68 Mo /sec 



Fig 2 

Scattered reflections 1300-1600 km equivalent 
HB ioBT Recorded Julv 0 1038 16h 4Sm 16h 
60m M F T on 9 0 Ml /sec 

the height of the F layer F layers with an equivalent 
height of 400-600 km are often observed during and 
after m^netio storms 

Durmg recent months, expenments with a pulse 
transmitter with considerable output have been made 
using freqiienoioB which were higher than the ontioal 
penetrating frequencies of the F layer the latter 
bemg controlled and recorded by a second set consist 
ing of a receiver and a transmitter of moderate out 
put The output of the larger transmitter 3va8 more 
than 80 kw m the pulse the aonal used was a 
honzontal half wave dipole the distance between the 
tranamitter and the receiver was 180 m 

On a number of afternoons and evenmgs, scattered 
reflections from a region lymg between 860 km and 
1,600 km equivalent height were recorded Fig 1 
is a record showmg scattered rofleotions between 
880 km and 1,200 Im equivalent height, and Fig 2 
shows soatteied reflections with 1,300 km to 
1,600 km equivalent heights On the latter figure 
the white Ime mdiostos a ground wave 180° out of 
phase 3Fith the pulse emitted Smoe a 60 cycle circuit 
was used for the oscillograph this mdioatee a tune 
difierenoe of 1/100 sec which corresponds to an 
equivalent height of 1 800 km The echoes observed 
on the oscillograph screen are famt and the ampli 
tudes rapidly vaiying They seem to be smulac to 
the scatter^ reflections from the 100 km level 
recently described by Eckersley* and Appleton', and 
an explanation of these high echoes as due to lono 
spheric clouds seems to be probable 

A detailed study of the appearance of these hi^ 
echoes Will be published elswhere 

Leiv Hakano 
W nxi Stotitbeoen 

Auroral Observatory, 

Tromse 
Sept 12 
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The Electron Neutron InteracUon 
BaiOBim.Y, we deeonbed the reeulte of expert 
ments which led us to the conclusion that electrons 
are emitted from atoms when they mteraot With fast 
neutrons by some hitherto unknown prooees' On 
the other hand, Kallmann and Kuhn* have dioWn 
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that ganuua rays are emitted m the D-D reaction 
and that the neutron electron mteraotion postu 
lated by us !• not necessary to account for their 
results 

Recently, vre repeated our experiments using the 
oomoidenoe methcsi of two counters instead of a 
single counter method Wo oonetruoted a pair of 
thm walled, semi cylmdrioal counters placed close 
side by side, and only simultaneous discharges taking 
place in both counters were recorded In this way 
we could got rid of many ambiguities with which one 
inevitably meets m experiments with a single counter 
For example the effect of recoil atoms is completely 
avoided, and the complete protection of the counters 
from the X rays excited m the discharge tubes 
becomes uimeoessary, because the double counter 
system is insensitive to low energy electrons The 
latter circumstance was a decisive advantage m that 
it reduced the effect of the secondary gamma rays 
excited in matter in the direct neighbourhood of 
the counter 

With this arrangement we confirmed m the first 
place that, when carbon was used as the secondary 
electron emitter the radiations coming from the 
target and sensitive to the double counter system 
consisted chiefly of gamma rays m agreement with 
tile result of Kallmaim and Kuhn But m the second 
place, when lead was used as the electron emitter a 
definite mdioation was observed that the electrons 
are emitted by the direct action of fast neutrons As 
wo have already stated the postulation of the new 
effect IS only necessary when the effect is observed 
m the case of light elements (see also Seaborg and 
Orshame*) Our present results can be accounted 
for by the existence of gamma rays from the target 
together with the mtemal conversion of the lead 
nucleus excited by the neutrons The disagreement 
with our former result seems to have come from the 
error mvolved m the estimation of the effect of the 
secondary gamma rays excited m the walls of 
the counter and that of the rocoii atoms m the 
counter We should like to express our regret for 
this error 

As to the ongm of the gamma rays coming from 
the target, their mtensity is of the same orfer of 
magnitude as would be expected from gamma rays 
excited m the substanoe constituting the target (glass) 
and the Dewar veesel for liquid air cooling the target 
It 18, however, probable that they are inherent m the 
D-D roMtion But their mtensity is too low to relate 
them directly with the low-energy neutron group 
found by Bonner ‘ The quantum energy of the 
gamma rays was estimated by the method of Bothe 
and Becker and it was found to be about 2 Mev 
The value is that to be expected from Bonners 
result, but it is indistinguishable from the quantum 
energy of the gamma rays excited m most of tho 
Bubstwoe by the D-D neutrons 

Details of this work will bo published shortly m 
the Proc Phyt Math Soe Japan 

Skishi Kikuobi 
H iBOO Aoki 

Department of Physios, 

Osaka Imperial Umversity, 

Osaka 
Sept 16. 

Sm for «xiunpte KXTVU 141 828 (1S88) 

' Hntunoin as lOe (1938) 

' Kinixs 141 1068 (1688) 

* Phin Sm R 711 (1988) 


A New Method of Measuring the Veloaty of Light 
Ik determining the velocity of light by Fizeaus 
toothed wheel the number of eclipses per second 
cannot bo made more than about half a megacycle 
Thus the method requires great distances In two 
modem determmations, that of Karolus and Mittel 
stoedt at Leipzig m 1926, and that of Wilmer C 
Anderson at Harvard m 1937, the toothed wheel was 
replaced by a modulated Kerr cell and the frequency 
varied in the one case from 3 to 7 megacycles per second, 
and m the other case from 7 to 66 megacycles per 
second I have recently replaced the Kerr cell by a 
piezo electric quartz oscillator workmg at 116 mega 
cycles per second, and have thus bew able to use 
S izeau 8 method with a v cry short base line 

Tho accompanying diagram represents the arrange 
mont Q IS tho quartz The periodio eloctno field is 
applied m the duection of the arrow, and under its 
infiuenoe stationary ultrasonic waves ore formed At 
the rarefactions and condensations the density of the 
(unrtz IS altered thus its refractu e mdex vanes 
periodically and if parallel light is incident m the 
direction of the axis of the telescope the quartz acts 
on It like an mtermittent diffraction grating This 
mtermittent gratmg takes the place of Fizeaus 
toothed wheel J ho first ordet spiectrum is os bright 
as the direct image 


*1 


Monochromatic light from the source *? is reflected 
down the telescope by a Gauss eyepiece The aperture 
A 18 placed in such a poe tion that only a first order 
speotnim gets through ihe light then travels along 
an optical bench AT and is reflected back on its 
path by tho lens mirror combination LM If when 
it returns to C th grating is m action the first order 
spectrum is diffracted along the telescope to tho 
eye of tho observer at E if on tho contrary, tho 
quartz atoms are momentarily in their mean positions 
there is no diffraction Thus when the lens muTor 
combination is drawn back along tho bench tho 
image undergoes a periodic change m mtensity As 
the gratmg fonns twice m each period of the oscillator 
and the light has to traverse the path both gomg 
and returning, tho positions of the mirror which give 
mmuna are only about 65 cm apart The first 
position at 32 cm from the quartz cannot be obtained 
owmg to the aperture A gettmg m the way but the 
others which lie withm the range of the bench, at 
97 cm 162 cm 227 cm 292 cm and 357 cm , are 
all easily visible 

The method is still m process of development, and 
will later be described in full It is too soon to estunate 
Its possibilities, but at present it seems better than 
the other methods for measuring the velocity of light 
in liquid 

The method was discovered during tho course of 
an investigation supported by tho Camogie Trust for 
the Universities of Scotland, and I have been indebted 
to my colleague Dr John Thomson for freely placing 
his knowledge of short wave wireless at my disposal 

University, R A Houstouk 

Glasgow 
Sept 22 
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Automatic Operation of Cmi-camera and Lighting 
Arrangements for Tune Lapse Studies 

The cin^ camera provide* a convenient means of 
recording the growth of plants and fungi, or other 
very slow movements TTie method emplojed m to 
expose one or more frames of a film at regular 
mtenals over the period of study The camera is 
operated through the single frame crank or release 
either by hand or automatically Where artificial 
lighting 18 neoeusary, lamps are also switched on at 
the appropriate moment Ihe apparatus required 
for automatic operation is generally elaborate and 
expensive The design of a relatively simple and 
cheap form may therefore be of interest to mvosti 
gators and others 



OPEBATTNO CAMERA BY UCVBR AND CABUE 


The device described below was developed initinllv 
for use in filming the growth of wood destroying 
fungus and for demonstrating the efflcnoy of pre 
servative treatment of wood Single frame exposures 
were required at intervals of IS minutes ovei a eon 
tinuous period of about thirty days The objects 
being filmed had to be illuminated only while each 
frame was taken as exposure of the fungus to intense 
lig^t, for other than very short periods, was liable to 
affect Its growth 

Apparatus The om4 camera is operated by means 
of a solenoid (see accompanying diagram), the single 
frame release being oonneoted by Bowden cable to a 
lever, the free end of which is pivoted to the anna 
ture solenoid and the lamps for illuminating 
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the objeotB are connected to the mams and controlled 
by mercury tube relays A small transformer supplies 
8 v current to the latter The circuits containing the 
relays are opened and closed by reed oontaota 
operated by levers and a cam on the mmute hand 
shaft of an eight day clock 

The method of operatmg the contacts is a modified 
form of that sometunes used m electrical master 
clocks The cam is four sided, so that the contacts 
are closed every fifteen minutes Fach contact is 
moved by a pair of followers, tbe inner ones being 
pivoted to the clock frame and the outer followers 
being pivoted to the inner at their mid points The 
differences m length of the four cam followers govern 
the sequence and duration of closing and opening the 
contacts The inner followers are m each case shorter 
than the outer and when they are dropped by the 
oaim the pivots of the outer followers are lowered 
giving an^ar motion to the latter and so closing 
the contacts When the outer followers are dropped 
m their turn by the cam they resume their original 
pos tion relative to the inner followers and open the 
contacts The sequence is as follows The inner 
follower for the lamp relay contact falls first , a 
second or so later the inner follower for the solenoid 
relay contact falls The outer follower for the latter 
then falls after a suitable penod has elapsed and the 
solenoid ououit is opened Soon after, the outer 
follower for the lamp circuit falls Durmg the next 
fifteen minutes the followers are graduallji raised by 
the cam until the operation is repeated 

this arrangement has the advantage that the 
loading on the clock movement is small and uniform, 
without tendency to retard or stop the clock when 
tbe contacts are operated The timing is aoeurate 
and readily adjustable by slight alteration m the 
lengths of the followers Any number of operations 
from one to thirty or more per hour can be obtained 
by usmg suitable cams larger diameters being re 
quwed, of course, for the greater frequencies 
When films prepared in this manner are projeoteil 
at normal rates, the otherwise imperceptible groRth 
or displacement of the object is shown and rhythmic 
mOAoments may become visible 

P IIabbis 

1 orest Products Research Laboratory 
Princes Risborough Bucks 
Sept 22 


Sampling' Lake Deposits 

Work by the Freshwater Biological Association 
during tbe pest year has directed attrition to the 
importance of the deposits at the bottom of lakes 
B8 a means of mterpieting their history smoe the 
loe Age* and similar work on both freshwater and 
manne deposits has been progressing in other parts 
of the world* Cores from the floor of lakes or the 
sea have usually been taken with a sampler oonsistmg 
of an open ended pipe driven vertically mto the 
deposit by its own weight (for example, Bigelow 
tube), by a hammermg devioe, by exploding a obarge 
at Its upper end', or by sorowmg it mto tlm deposits 
by means of connecting rods operated from a pon 
toon* Such methods have the disadvantage that tbe 
deposits tend to be compressed and distorted by the 
pipe, 80 that the resulting core fails to give an 
aoourate picture of the original stratifloation The 
apparatus described m this oommmuoation was 
designed by one of us (B M J ) to avoid these 
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difficulties , it has been tested successfully on Winder 
mere, and should have application to similar problems 
elsewhere 

Fig 1 shows the whole apparatus with the sampler 
proper (F) at the bottom, extension tubes (J5) above 
it, of sufficient length to penetrate the deepest 
deposit to be sampli^, and above these a length of 
guide tube on which slides a driving weight (D) The 
gear (0) for closing the sampler is cam^ on a flange 
at the upper end of the guide tube A bndle of cable 
supports the whole apparatus and works the driving 
weight The top of the bridle is 
hooked to a trip release (B) on 
the end of the main cable (A ) 

The sampler proper is shown m 
cross section in Fig 2 m the 
open position (A) and closed 
position (B) It consists of an 
outer tube, of 2^ moh boro, of 
which one third of the oircum 
ference is cut away, and an inner 
half tube I he cut side of the 
outer tube is closed, except for a 
small longitudmal opening, by a 
face plate The inner h alf tube 
IB earned by radial arms on a 
shaft, which passes upwards to 
the closing gear, so that when 
the shaft 18 rotated the inner 
half tube projects through the 
longitudinal opening, passes 
through an arc of a circle, and 
closes against the face plate 
The top and bottom ends of the 
inner half tube are closed by thm 
diaphragms, for the passaige of 
which cross slots are left m the 
face plate The bottom end of 
the outer tube is closed by a 
solid stool point which slides on 
its attachment to act as a valve 

In use, the whole apparatus 
18 lowered by a single cable from 
a pontoon, with the sampler m 
the open position Its own 
weight 18 sufficient to penetrate 
the upper soft layers of the 
deposit, and it can be driven 
dowm to the required level by 
raising and dropping the alidmg 
weight A messenger weight 
sent down the cable then re 
leases the tnp, which discon 
neots the mam cable from the 
driving weight and allows a fine 
by pass cable to be tightened by 
haulmg up the mam cable , „ 

Tension on this fine bypass A, Sampi^xb opbn, 
cable, transmitted throiigh^a » Sampi^bk caosbd 
pulley and skerw gears (C7), re- 
volves the oentr^ shaft, and with it the inner 
half tube, thereby enolosing a core of the bottom 
deposit in the sampler (Fig 2, B) Loss of any part 
of the sample la prevented by the diaphragms 
mentioned above As the fine by pass cable com 
pletos the closure, a second strong by pass cable (to 
the left of B, Fig 1) becomes tight and takes the 
weight of the wliole apparatus as it is hauled out of 
the deposit The latter process w made easy by the 
valve at the bottom of the sampler allowing water 
to pass down the tube to fill the hole left m the 


Fig 1. 


Sminple 


deposit On reaching the surface, the apparatus is 
laid horizontally and the closing gear is turned back- 
wards to expose the core which is then transferred 
to a trough in which it is stored for exammation 
The experimental sampler was made to collect 
cores only 4 feet long but deeper deposits were 
explored by using extension tubes (A Fig 1) to take 
successive but overlapping cores at increasing 
depths In this way cores of 9 foot in length were 
obtained m Wmdermere There seems however, no 
reason why a longer and bettor constructed apparatus 
on the same plan should not bo capable of extracting 
undisturbed cores from considerably greater depths 
of deposit and under many fathoms of water 

The advantages of this apparatus over others 
previously used for similar purposes are that (1) 
it IS worked from a pontoon with only a smgle cable 
and IS therefore applicable to almost any depth of 
water , (2) there is no need for oonneoting rcxls to 
the surface , (3) for obtaining cores at successive 
depths in the deposit there is no neeii for devices to 
ensure that the sampler enters the same hole agam , 
(4) there is no compression or appreciable distortion 
of the core, at any depth, because the inner half tube 
cuts laterally along the arc of a circle into undisturbed 
deposit 

B M Jhnkin 

26b Dunlham Paik, 

Bristol, 6 

C H Mobtimbr 

Freshwater Biological Assoi lat ion 
Wray Castle Amblesido 
Westmorland 
Natds* 14S 2111 (Au« 6 19 IS) 

■ Waxinund K itsndt I DInl ArMten clhoden Alit t 1SS9 
(1936) 

• Wggot t S nn RtpoH for 1 930 20" 

*R iMlngcr A Intnat Rrr I nvdrob ul t» 1 (1936) 


Nature of the Gonadotropic Hormone from 
Pregnant Mare Serum 

In a recent communication, Hartman and Benz* 
reported on the carbohydrate content of gonadotropic 
hormone preparations from piegnancy urme and 
pituitary gland A similar result was previously 
reported by Karl Meyer* who investigated a product 
obtained from Prolan by reaction with iodine The 
product obtained containeil 1 1 07 per cent total 
nitrogen 16 4 per cent total reducing sugar of which 
7 72 per cent was hexosamme I he acetyl value 
was 3 16 ptr cent If these figures are recalculated 
on the iodine free substances, the figures are 119, 
17 7, 8 3 3 4 per cent respectively 

We have been occupied lately with the purification 
of products obtained from pregnant mare serum, 
and we found that they contain considerable amounts 
of reducing sugar, hexosamme and occtyl groups 
Ihey give strongly positive Molisch and Elson 
Morgan reactions for hexosamme The most interest 
mg foot we derived from our investigations is that 
apparently the relation of total nitrogen and hexos- 
anune mtrogen is m some way characteristic for the 
punty of the products 

In analysing different products prepared from 
mare serum wffich are m the maiket as well as our 
own products, we have found that m the average 
product this quotient, Nhex /Ntotsi w between 1/34 and 
1/48 The purest product gave 1/14, whereas the 
above cited preparation from human pregnancy 
urine* showed a relation of 1/18 4 On the othw 
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hand, uamg the analytical data of Meyer*, on the 
glycoprotein, ovomucoid a, a quotient ot nearlj 1/9 
la obtamed 

Our findings m ould confirm the assumption of Karl 
Meyer and John W Palmer as to the mucoid nature 
of gonadotropic fractions 

It may be of intereet that the gonadotropic bor 
monee apparently do not contain cystine 

U hliEISCHEB 
E SCHWKNK 

K Mkyiui 

Sobering Corporation, 

Bloomfield, N J 
and 

Department of Ophthalmology 
College of Physicians and Surgeons, 

Columbia University 
New York City N Y 
‘ Naturs 148 116 (193H) 

‘Eorirok Endocrin a In Obstetilo sndG \ n(.C( logy pn6(WIUluii* 
and Wllklna Unltlmora 1037) 

■ Meyor Karl, et al C« Id Si ring Uarbor Sympoala on Quantitative 
Blologv 4 (In It 0 Pr w) 


Production of Mammary Carcinomas in Mice of 
a Susceptible Stram by the Synthetic CBstrogen, 
Tnphenyl Ethylene 

It is well known that in oortam inbred strains of 
mioe, many of the females develop spontaneous 
manunary tumours Few or no tumours occur m 
the males of those strains or m the females spayed 
before puberty When, however, these males are 
injected with oestrono over prolonged periods, a 
number develop mammary tumours 

We have produced mammary care memos in the 
males of such a strain by tho injection of a synthetic 
osstrogon Fifty three males of the B 111 stram 
(Dobrovolskala 7avadskala) received weekly a sub 
cutaneous injection of C mgm of tnphenyl ethylene 
in oil, tho dose being later reduced to 3 mgm The 
injections were started before tho age of sexual 
maturity and have been contmued up to tho present 
time Twenty six mice are still alive after 28 or 
more weeks of treatment 

So far, ten mammary carcinomas have developed 
in nine mole rmce (one mouse developed two tumoius) 
They are of the same histological type as those 
which occur spontaneously or which are produced 
by tho mjection of a natural oestrogen m this strain , 
that 18 , they are papillary adenocaromomas with 
cystic and degenerative areas The tumours appeared 
at 18, 191, 21 (two mice), 23, 24 (two mice), 29 and 
29 weeks of treatment 

Several tumours have also developed m females 
of the same stram ovanectomized before puberty 
and afterwards injected with tnphenyl ethylene 
Their histological exanunation is at present m 
promees 

Twenty nine males and twenty one females (non 
spayed) of a stram which does not spontaneously 
develop mammary oaromoma (black agouti) have 
also been mject^ with tnphenyl ethylene for a 
similar period, and no tumours have so far developed 
J M Robson 

Dept of Pharmacology, 

University of Edmburgh 

Q M Bonsbb 

Dept of Fxpenmental Pathology, 

University of I,eedB. 

Oct 3 
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A Hounoglobm from Btle Pigment 

Undee this title, Lemberg, Legge and Lockwood 
have deecnbed m Natttbb of July 23, p 148, “a new 
hybnd hsemoglobm” formed by special treatment of 
hsamoglobm - ascorbic acid solutions In the summary 
given, p 166, one finds the following “The new 
compound, like hsemoglobm, combines reversibly with 
oxygen and carbon monoxide but the non protem 
part of its molecule is a bile pigment cloeely related 
to verdohtBmatm This might give tho impression 
that the existence of bile pigment globm compounds 
was not known before 

In 1932, Barkan' suggested that the easily split off 
blood iron ( leioht abspaltbares” Blutcisen), discovered 
m 1925 by him', may be a stop m the formation of 
bilirubm Later Barkan and Sohales* pointed out 
that the two fractions E and E' of tho ‘easily split off 
blood iron accompany the hseraoglobm in the on 
oulatmg blood as mtermodiate products of bilirubin 
formation E and E' are hcBmoglobm like compounds 
m which tho bearer is an undenaturated globm, 
whilst tho prosthetic group is a hsemin or ham 
derivative with an opened porphyrin rmg similar to 
that m Lemberg s ‘verdohitmochromogen' We 
called these compounds pscudohsmoglobins , and 
the prosthetic groups psoudohsemin and ‘pseudo 
ham* We suggested the use of the prefix ‘pseudo 
for such products which resemble m many pomts 
the ‘true’ ones and differ from them only by the 
opening of the porphyrin ring, indicatmg by the 
letter «, 3, etc , at which methono group the opemng 
took place (m our ease a pseudohromoglobm, a pseudo 
hsem, oto ) We were able to show* that the two 
native fractions E and E diffi r by the valence of the 
iron It IS in the divalent form in iS (^ is a pseudo 
hsemoglobm »n senau atrtctiort) hut tn valent in E 
{E’ 18 a pseudomethsemoglobin) Wo were able to 
transform E mto E and vice versa* Barkan and 
CO workers described many properties of the pseudo 
hsemoglobins E and E The most impiortant fact is 
that the bile pigment - globm compound E oombmes 
reversibly with oxygon and carbon monoxide accord 
mg to the ‘distribution equation , and that the 
relative carbon monoxide affinity (by which is meant 
the ratio of the affinity for carbon monoxide to that for 
oxygen) is rather greater m the ease of E compared 
with haemoglobm (Barluin and Bojrger*) The pseudo 
metluemoglobm E' (like tho methsemoglobm) does 
not react m this way with oxygen and carbon 
monoxide 

Recently Lemberg observetl that verdohwm (pseudo 
haem after our definition) unites with native globm 
to give a haemochromogen and not a haemoglobm 
Iherefore he assumed as a workmg hypothesis that 
m the dismtegration of haemoglobm the alteration of 
the globm piart precedes the oxidation of the prosthetic 
group* Barkw and Schale^, on the other hand, 
have emphasized that the existence of E and E' (that 
18 , of won oontattnng btle pigment - globm compounda) 
in the normal red blood oeUs gives evidence that an 
oxidation of the prosthetic group must be the first 
step m the breakdown of hasmoglobm The new 
statement by Lemberg and his oo workers that an 
iron containing bile pigment - globm compound is 
readily formed from bamoglohin seems, when eon 
Bidered in connexion with our previous work, to 
support our opinion mentioned above 

There is no evidence, however, indicating whether 
or not tho new hasmoglobm product of Lemberg and 
oo-workers is identical with our peeudohsmoglobm 
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ound in erytlirocytes Thus it is doubtful whether 
iie new name ‘oholeglobm’ is necessary and suitable 
Fhe ohoioe of rather unsystematic names in bile pig 
3ient nomenclature is we find, a hmdrance rather 
.han a help to discussion 

Some other details m the letter of Lemberg and 
BO workers may be discusseil elsewhere 

Gsoro Habkan 

Institut de Physiologie, 

Univer8it6 de Lausanne 


Otto Schai-ks 

Lniversitetets Biokemiske Institut 
Kebenhavn 
Sept 20 
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A Viable Homozygous Deficiency in Drosophila 
melanogaster 

luBOUOH combination of fragments of cbiorao 
soines from two complicated rearrangements (obtamed 
in my work dealing with the position effect, 1938 
in the press), one of which causes a light tu*"* and the 
other a very dark «>"< eye colour, the first having 
the break to the left and the other to the right of 
the w gene, a stock was obtamed which hod no u> gene 
in its genotype Smee the cytological observations 
show that the breaks occur near each other, or oven 
at the same point in both the original aberrations, it 
was conclude that only one gene, namely the gone 
white, was deficient The cytological data agree well 
with the phenotypical actions of the w deficiency 
which does not differ from a simple to mutation 
causing the white eye colour 1 he cytological observa 
tions agree also with the data obtamed by numerous 
authors 8ho3vmg the position of the w gene m the 
3f , region of Bridges salivary chromosome map 
But m the w deficiency combinations the 3G| band 
is not thinner than in the normal chromosome 

This may serve as evidence for the conception that 
the genes are really localized m the intrabandular 
iieas In this case the to gene must be mcluded 
lietwoen the disks 30i and 3Ui in the X chromosome 
map It may be also that this finding, which does 
not agree with the data of Shultz (1938), who has 
shown that m the to mutations the 3C| disk is thinner 
than m the normal chromosome, is caused by the 
fact that m both of the original aberrations and m 
theur compound, the 30, and 30, disks, which are 
translocated firom chromosome IV to chromosome 
II L, stam more deeply by aceto-oarmine, that is, 
more nucleic acid is present 

The to defioienoy males and females (the latter 
have been obtamed by orossmg to deficient males to 
notch* females) do not differ from the typical to** 
mutations, and have no other pleiotropio effects The 
moreased stenhty of the to d^oient males is duo 
probably to the original stenhty effect present in 
one of the aberrations mvolved 

It 18 the second undoubted case of viable homo 
zygous deficiency , the first was obtamed by H J 
Mullet (1986, the y, ae defioienoy) The phenotypical 
effect which is oaiu^ by the to (lefioiency corresponds 
well With Muller’s theory (1932) of the action of 


hypomorphic and amorphic mutations Thus, the 
to mutations are typical amorphic mutations and 
probably some of them are caused by real deficiencies 
The viability of the deficiencies and the absence of 
pleiotropio effects in these flies shows a high degree 
of discontinuity of the hereditary substance in the 
sense that the lole taken by some genes is very low 
and that they affect few ph 3 n 8 iologioal functions of 
the whole organism This may be caused by a high 
degree of duplication of genes, partially not homo 
logons with each other 

I B Panshin. 

Institute of Experimental Biology 
Moscow 


Thermal Conductivity of Mud Brick 
Investioations >f the thermal conductivity of 
mud brick, of which the mothods of manufacture 
With mud and straw seem to have remained practically 
unchanged through thousands of years have been 
made with small and large scale appai atus 

Results with small samples 10 cm in diameter 
and from 1 cm to 2 cm thick have given results 
rangmg from 3 8 x 10 ‘ calories per sq cm per 1® C 
temperature gradient per sec with much straw to 
80x 10 *008 umts with minimum straw 
The results with mud brick walls built vertically m 
160 cm X 140 cm x 28 cm frames vary from 
3 9 X 10 * to 6 0 X 10 • 0 o 8 umts The weight 
of water m the bricks was found to vary by some 
16 per cent according to the humidity of the air 
Such bricks appear considerably bettor heat insulators 
than ordmary burnt bru ks now used m constructional 
work, but are less heat insulatmg than the best 
cellular comr t 

M K Nahas 
]? H tONSTABIF 

Heat Iransmission Roscartli Laboratory 
Faculty of Engineering 
Giza 


Bluffing by Eclipse Prediction 

Livy 8 description of the Roman general, C 
SulpitiuB Gallus, warning his men before the battle 
of Pydna (168 B o ), that an eclipse of the moon 
would take place on the following night is well 
known He gave a scientific explanation of the 
phenomenon so that they should not take it as an 
adverse omen The Macedonians, on the other hand 
were, accordmg to the historian, unprepared and 
thoroughly alarmed 

Less familiar is the very effective use of a solar 
eclipse by the Byzantme Emperor, Alexius I Oomnenus, 
who figures so prominently m the history of the i irst 
Crusade To quote the words of h s biographer, his 
daughter Anna Comnena 

In the course of the discussion a certain Nicxilas, 
one of the Fmperor s secretaries, came up to him 
and whispered in his ear, ‘You may expect on eclipse 
of the sun to take place to day’, and on the Emperor’s 
expressing a doubt, he swore with an oath that he 
was not lying Then the Emperor, with his habitual 
quick wittedness, turned to the '^oythians and said, 
I appoint God as Judge , and if a sign appears m 
the heavens this day, you ■will know for a surety 
that I have good reason for suspecting, and therefore 
not recei'vmg, your embassy because your leaders are 
not sincere m their overtures for peime If, however. 
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no sign appears 1 shall stand convicted of having 
been wrong m my surmise Before two hours had 
passed the light of the sun failed and the whole disk 
was darkened by the moon s passing over it At that 
sight the Scythians were tomfled ( The Alexia 1 
translated by Elizabeth A S Dawes London 
Kegan Paul 1028 ) 

In fiction, we have Mark Twain and Rider Haggard 
making use of this device , Rider Haggard s de 
sonption of the duration of an eclipse bting a stock 
example of a soientifio howler m literature It 
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would be interestmg to find who first thought of 
this form of bluff m imagmative writing The earbeet 
reference I can discover is in the romance The 
Prairie Bud , by the Honourable (Sir) Charles 
Augustus Murray My copy is dated 1854, but, 
accordmg to the Dictionary of Natural Biography, 
this book was published in 1844 

W A OSBORKK 

University of Melbourne, 

Melbourne N 3 
Sept 20 


Points from Foregoing Letters 


Expfbiments have been maile by O E I* Fortel 
Dr P B Moon, Prof Q P Thomson and Dr C E 
Wynne Williams on the distribution of velocities 
among the neutrons emitted from a source surrounded 
by paraffin By using os the source an mtemuttent 
diBohargo they find that with one apparent exception, 
the distribution follows the Maxwell law 

Ethyl hydrogen peroxide decomposes hetero 
geneoiisly in the temperature range 140-200“ accord 
ing to E J Harris and Prof A 0 Egerton Coatmg 
the surface of the vessel with salt mcroasea the 
reaction rate eind at higher pressure thedeoompositionis 
explosive The authors discuss the action of this and 
other organic peroxides upon propane oxygen mixtures 
1 rom a study of the rearrangement of benzylphenyl 
ether and similar others m suitable solvents Dr 
W J Hickmbottom suggests that the observed facts 
are best explamed by assuming that the rearrange 
ment is dependent on the intermediate formation of 
free radicals 

Irradiation of hsemocyonm (mol weight 6 740 000) 
with ultra violet light of wave length correspondmg 
to the absorption band due to the protom part of 
the molecule (around 2800 A ), leads to the splittmg 
of the molecule, accordmg to ultraoentrifuge experi 
monts by Prof The Svodberg and & Brohult The 
authors consider that primary protein reactions are 
elementary acts which obey quantum mechanics 
A graph showing a new absorption band m the 
region 4(1 in mixtures of chloroform with acetone, due 
to association between the raoleoules of these 
solvents is submitted by Prof W Oordy, who states 
that this 18 the most definite evidence yet published 
for the existence of hydrogen bonds between associated 
molecules 

A very small intensity of the Oi triplet in the 
auroral spectrum during the displays of September 
14-16, which resulted in the auroras having a greenish 
or bluish tmge, is reported by Prof L Vegard, who 
suggests that the enhancement of that radiation in tlie 
auroral spectrum pnor to the sunspot maximum may 
be due to some kind of active matter earned to high 
solar levels as the result of solar activity 
Dr Leiv Horang and WiUiStoffiagen have obtained 
scattered reflections of radio waves from heights 
between 860 km and 1,000 km equivalent height, using 
a pulse transmitter with considerable output The 
frequencies used were higher than the ontioal pene 
trating frequencies of the E, layer The scattered 
reflections are explained as due to lonospheno clouds 
Dr R A Houstoundesonbss a variation of Fizeaa’s 
method of determining the velocity of light, m which 


the toothed wheel is replaced by an mtermittent 
difiraotion gratmg This enables the range to be 
dimmished to a four hundredth of its value 

An arrangement for recording the growth of plants 
and other very slow movements by photographing at 
fixed intervals with a oin6 camera is described by 
P Hams Advantages claimed for the now arrange 
ment are that the clock movement is small and 
uniform and the tuning accurate and easily adjustable, 
so that from one to thirty or more operations per 
hour can be readily obtauied 

A device for sampling lake deposits m which the 
inner half tube cuts laterally along the arc of a circle 
so as not to disturb the deposits, is dosenbed by 
B M Jenkm and C H Mortimer The apparatus is 
worked from a pontoon with only one cable without 
connecting rods to the surface and samples at 
successive depths can be taken w thout the sampler 
having to enter the same hole ogam 

G tleischer Dr E Sohwenk and K Meyer find 
that the proportion of hexosamine in relation to the 
total nitrogen in the gonadotropic hormone present ui 
pregnancy unne is of the same order as that in the 
glyooprotem ovomucoid a Iho authors consider 
that this supports the view oonoeming the mucoid 
nature of gon^otropio extracts 

Dr J M Robson and Q M Bonser report that 
mjections of tnphenyl ethylene (a synthetio cestrogen) 
le^ to the production of tumours in male mice of a 
strain m which females alone develop spontaneous 
tumours 

Prof G Barkan and O Schalee have pomted out 
that m tbo red blood cells there are present iron 
containing bile pigment - globin compounds These 
peeudohsemoglobins acoompany the haemoglobin in 
the circulating blood os intermediate products on the 
way to bilirubm formation The recent work of Lem 
berg and his oo workers described in Natubb is 
believed to support the opmion of Barkan and Scholes 
that an oxidation of the prosthetio group and not 
an alteration of the protem part may be the first 
step m the breakdown of hsemoglobm to bilirubm 
Through oombination of fragments of chromosomes 
from two complicated rearrangements found m two 
vanoties of th® fruit fly {Droaophda), one of which 
causes a light and the other a doric eye colour, I B 
Ptmshm has obtamed a stock m which the gene 
white 18 absent m the genotype Oytologioal obeerva 
tions support the view that the genes are localized 
between the dark stainmg bemds of the ohromo 
somes 
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Indians of the Copper River Delta, Alaska 

A DETAILED record and analysis of the culture of 
the Eyak Indians by Dr Kaj Birket Smith and Dr 
Frederica de T^ina ( ‘The Eyak Indians of the 
Copper River Della, Alaska , Kgl Danake Viden 
tlcabemea SeUktA Kebenhavn Levin and Munks 
gaard, 1938 Pp 692 + 18 pi ) is based mamly on 
observations made during an expedition to Prmce 
William Sound m the summer of 1933 The Eyak 
It had been estimated in 1930, were distinct from 
Eskimo, Tlingit and the Atna, or Athapascan 
speakmg tnb^ of the Copper River Valley The 
hypothesis then suggested that they were a group 
of the Athapascans who had come from the mterior 
down the nver is here tested and discussed m the 
light of intensive ethnographic study Eyak culture 
is an extremely complicated thing, as might be 
expected from their geographical situation on the 
borders of three or four of the principal culture areas 
of North America, and close to the mam cultural 
gate between the two hemispheres The basic 
structure seems fairly clear More than eighty Eyak 
elements, namely, 45 per cent of the 183 traits 
studied, are classed with the ice hunting culture 
1 hey belong to all phases of human life, comprising 
dwellings, dress, conveyance, house utensils and 
tools, huntmg methods and weapons, magic and 
religion, etc The elements of the snow shoe culture, 
on the other hand, are exceedingly few m number 
and of a casual character This culture can never 
have been adopted as a whole The analysis of Eyak 
culture adds strength to the evidence of a circum 
Pacific culture stream, as 27 of its elements seem to 
belong hero Further, the greater part of the 22 
Tlmgit elements must be mcluded among ciroum 
Pacific traits, as m most instances they are elabora 
tions of Old World forms, which have drifted bock 
to the north The ongins of the remaining elements 
can be classified roughly as follows Asiatic without 
belonging to any well-defined complexes previously 
mentioned (9 elements] , Eskimo Thule culture and 
north west coast, chiefly from the southern area of 
the latter (7 elements), Eskimo I hide traits (10 
elements) , North East Ckiast and Plateau, or m a 
few cases only, the latter (17 elements) 

Blood-groups m Indu 

In a paper on the blood group distribution in 
India (J Oaneiusa. S6, No 2) Dr Edeen Erlanson 
Macfarlane discusses previous results and adds new 
ones from different parts of India Different castes 
as well as raoee have been compared, and, as might 
be expected, ^e castes differ m their blood groups 
The rather small samples indicate that, m Bengal A 
IS similar m different castes, as would be expected 
if it IS of ancient origm , but the percentage of B 
inoreoses and that of O decreases in the lower castes 
On the Malabar coast these conditions are reversed, 
the higher oastea being highest m B It is evident 
that B has spread both socially, m different oastea, 
geographically, and it is suggested that B may 
have s p ro t Ni from a single source in north central India 
during recent millenniums In Bengal, the Mohom* 
medan blood groups are similar to those of low caste 
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Hmdus m the same region, which accords with the 
tradition that they were low caste converts from 
Hinduism in Moghul times Tlie relatively low B 
m Cochin is accounted for by the fact that migratory 
movements from farther north missed the l^abar 
coast, the 1 iwer castes and pre Dravidians being high 
in A 

Frequency of Multiple Births 

Mb Albbbt V T Day of 180 PCmgs High 
way Westport Connecticut, writes to direct 
attention to tho ompinoal rule connecting the 
observed frequencies of twin, triplet and quodru 
plicate birtlifl namely that approximately one 
birth m 80 is of twins, one in 80* of triplets, and one 
m 80‘ of quadruplets Ho suggests that the discovery 
of such a consistent rule in morganio physios would 
not bo treated as a more mathematical oo incidence 
If tho said rule is a functional expression of some 
real biological meclianism its true basic ratio may 
bo 81, derived as 9* or 3* 

Food Pellets of Owls 

By studying the activities of a captive sb irt eareil 
owl {Aato fiammeua) Dennis Chitty has added to 
knowledge ol its food habits (Proc Zool Soo , Ser A, 
108 267 , 1938) J he formation of pellets it is said, 
IS not due to any special diet or structure of the 
alimentary canal and Gu6rin reganls their ejection 
as a deliberate act the time of which is determined 
at will by the bird In tho short eared owl the tune 
of ejection of pellets was foimd to be related to the 
weight of the meal previously taken, although as a 
rule pellets wore retained longer at mght than during 
the day At each ejection the owl completely emptied 
Its stomach, tho pellet representing tho residue of 
one or two meals of which the oomhmed Weight 
seldom exceeded 40 gm Biochemical analysis of the 
food taken by the owl shows that pellet ejection in- 
volves a low percentage of Eish, and particularly 
of calcium m the retained food matter The data 
gathered in those expenmonta have been used to 
estimate the food requirements of an owl m natural 
conditions (though the results may be considerably 
off the mark) It is concluded thit m a year a short 
eared owl would eat more than 47 lb of voles and 
mice, and probably more than 96 lb but less than 
142 lb Where some relationship is known between 
the sine of owl and vole populations m the same area, 
this represents a consumption of the vole population 
by owls at a rate of 0 02-0 06 per cont of the popula 
tion per day — not enough to make any serious 
impression upon a vole plague 

Moulds of Blue Cheese 

Mould fungi which can grow under the conditions 
of low oxygen tension provided by the cracks of 
oertam cheeses are somewhat variable, and many 
species have been described It was suggested by 
Ihom m 1930 that all these species were really 
oultural variants of one, namely, PtnvsMwm rogw 
forti S Dattilo Bubbo has re examined the question 
in great detail {Trans Brxt Mycol Soo , 22, 
Fts 1 and 2, 174r-lB0, Aug 1938), and his results 
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substantially confirm thosa of Thom A now variety, 
wnde, of P roquefortx has been obtamed from Blue 
Cheshire cheese, but this is the only variant of 
significant permanence isolated from Roquefort 
Gorgonzola, Stilton, Blue Vinnoy, Wensleydale and 
Blue Cheshire products Dolce Verde cheese, how> 
ever, provides an isolated exception, for its organism 
IS related to P expoDxmm, a blue mould associated 
with the rottmg of fruit 

The Pitch-Crust Fungus 

A DBTAiLicD paper by W H Wilkins [Irons Brxt 
Mj/col Soc , 2 I Pts 1 and 2, 47-93 , Aug 1938) 
gives an account of the spore germination and 
methods of infection of the common pitch crust 
fungus, Uatulxna vulgans This fungus can attack 
standmg timber, and causes subsequent decay The 
mveatigation shows that while spores can germinate 
upon livmg trees, penetration is very slow Dead 
wood, on the other hand, allows germmation and 
ready penetration and it is suggested that in Nature 
the organism is somewhat saprophytic and grows 
first upon non living timber ^turated wood and a 
temperature above 10’ C for not loss than 24 hours 
are the necessary conditions for spore germination 
and the age of the spores is also a potent factor Tlio 
optimum tempenvture for germination is 25-30* C 
and the optunum pH is 6 Spores germinate upon, 
and penetrate, ash, beech, ehn, horse chestnut, lime 
and poplar, but not oak The collected result of these 
experiments is, however, considered to suggest the 
improbability of spore transmission in temperate 
cUmates, and other methods must be considered 

N«w Zealand Forest Fungi 

Numkeous references to published work upon 
fiingi which attack New Zealand forest trees have 
been collected by Mr T T C Birch {N Z J Forestry, 
4, 2, 1937, or y Z State Forest Service Bull 9, 1938) 
lor each fungus species, the New Zealand hosts ore 
gi\en, distribution of the parasite is indicated, a 
description of the typo of damage caused is given, and 
then the referwees to published work It is thus 
possible to obtam with ease a conspectus of New 
Zealand forest pathology Many of the sixty two 
species listed are common in Europe, though not 
always as parasites SohusophyUum commune, for 
example, is a parasite m New Zealand , but is usually 
consider^ a saprophyte m Great Bntom Seven 
speoiee, the hyphse of which are probably myoorrhizal, 
are also mentioned, and beneficial symbiosis of Boletus 
fttfeus With /’♦nMSfodio/a has been proved by Mr Birch 

The Barth's Crust 

A KECENT paper by Neil B Sparks ( Ihe Eureka 
Earthquake of June 6, 1932 , Bull Setsm Soc 
Amer , 26, 13-27 , 1930) has aroused considerable 
interest m that the thioknesses of the orustal layers and 
the velocities of waves in them turn out to be rather 
different from those determined for Europe In 
consideration of this, Stoneley (Bull Setsm Soc 
Amer , 28, 101-195 ; 1938) bias reviewed the ob 
servations, detormming the standard deviations He 
finds the thioknesses of the granitic and second layers 
tobel2 0±26km and 12 2 1 0 km , compared 

with the 16 and 14 km given m Sparks s paper 
The velocities of the P waves m thew tom out to 
be 7 15 ± 0 066 and 7 53 d: 0 073 km /seo rospeo 
tively, usmg Sparks’s assumptions The most recent 
determination by Jeffreys (Afon Not Boy Aelro 
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Soe , Geoph Supp , 4, 210, 1937) for European 
earthquakes is 17 d: 2 km and 0 ± 3 km for the 
thicknesses of the graiutic and mtermediate layers re 
speotively, and P* is 6 498 -t 0 026 km /sec 

Absorption of the CH, Group near sp 

In a previous communication (Proo Roy Soc , A, 
162, 419, 1937), Drs J J Fox and A E Martm 
recorded observations made on the CH vibrations of 
some organic compounds m the 3|x region They 
mdicated that, whilst a CH, group in general gave 
rise to two C-H vibration bwds, m some moleo^es, 
especially those oontainmg a benzene ring, the C-H 
units interacted to give several bands Contmumg 
this work, the same authors have exammed a large 
number of compounds containing CH, CH„ and CH, 
groups arranged in different ways, and a recent 
paper {tbtd , 167, 267-281 , 1938) contains details of 
the abrorption in the 3(i region, of seven compounds 
in which CH, groups are attached to the rest of the 
molecule by single bonds By reviewing the data 
available for ethylene, the authors have been able 
to oxplaui the CH, bands observed m more 00 m 
plicat^ molecules When only ono CH, group is 
oontamed m the molecule, the two bands observed 
correspond to the CH valency vibrations m and out 
of ph^ , but as the number of CH, groups in the 
molecule is increased, coupling between them causes 
an morease m tho number of bands Ihus dioxan 
has four strong bands Usmg a model of the fonn 
aldehyde type which approximates to the molecules 
Btudi^, the observed frequencies can bo explamed 
assummg that the CH force constant is 4 62 X 10‘ 
dynes/cm It is found that the mass to which the 
CH, group IB attached, and the various other force 
constants mvolved, have only slight effects on the 
position of the CH, absorption bands m the 3|i. 
region, except in rare instances whore the bonds 
connecting the CH, groups to the rest of the molecule 
are strained Compounds containing CH, and 
aliphatic CH groups will be dealt With m a forth 
coming communication 

Ultra-Rapid Processing of Radiographs 

By ordinary methods of processing, the minimum 
time between the takmg of a radiograph and the 
viewing of the finished film is about ten mmutes 
Development takes five minutes and the remaming 
time 18 needed for a quick nnae and sufficient fixmg 
to render the film legible In oertam surgical opera 
tions — ^the Smith Petersen nail operation is a case 
m pomt — frequent radiographs are required for 
inspection durmg their progress, and the surgeon is 
held up while these are being prepared It is now 
possible by mean of a process devised by Messrs 
Kodak, Ltd , to view the filniB withm ono mmute 
after exposure By the use of the new ultra rapid 
developer which this mvestigation has produced, 
the development of normally exposed films takes 
only fifteen seconds A quick rinse of ten seconds 
m clean water and fixation for thirty seconds 
m a special bath complete this stage of the 
process, so that the surgeon’s lose of tune is greatly 
reduced It is stated that films prepaid ^ this 
special process can be made available for future 
rrferenoe by giving them a final fix m a normal 
hardening bath and than tboroug^y washing them 
The radiographic quality of the films produced by 
this new method oompues well with ttot obtamed 
under the more familiar prooessing conditions 
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Aggregation of Purified Tobacco Mosaic Virus 


Dr Hubert S Loring, Dr Max A Lauffer, 
AND Dr W. M Stanley, Rockefeller Institute for 
Medical Research, Princeton, New Jersey 


T he point of view haa been advanced by Uawden 
and Pino' that purified tobacco mosaic virus 
consists of stable aggregates of many smaller units 
present m the infectious tissue extracts Such 
aggregation has been stated to take place after 
purification by chemical means or after high speed 
centrifugation, and to result m a decrease in siiecific 
activity, m an mcrease m stream double refraction, 
and in an mobility of the piu-ifiod virus to pass ultra 
filters which readily permit of t he passage of cnidt virus 
Similar conclusions have been drawn for purified 
latent mosaic \ irus’ It was early recogn}^^d tliat 
prolonged chemical treatment of tobacco mosaic 
virus with salts at room temperature resulted in a 
decrease m spocifio activity* Later, other evidence 
was secured indicating that aggregation of virus 
occurred as a result of such treatment , hence there 
is complete agreement that the rather drastn chemital 
procedures used by Stanley* and by Ba'udou and 
Pine* and others for the inuihoation of tobacco and 
latent mosaic viruses and their strains resulted in 
aggregation 
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For this reason, other means for punfication were 
sought by us Highly active preparations were 
obtained from the infectious juice of young plants 
after three or four precipitations of the ’virus with 
wnmomum sulphate, provided long exposure to the 
salt was avoided*. Li more recent work, however, it 
was found that preparations obtained by means of 
hig^-speed oentnftigation m the absence of salt 
p osse ss e d a high and uniform specific activity, and 
this method bM been used almost exclusively* It 
has seemed desirable to examme the nature of such 


proparalions of purified virus in view of Bawden 
and Pine s finding that all thou purified preparations 
consisteil of aggregated virus and their contention 
that contiifugation causes such aggregation 

The question of aggregation of tobacco mosaic 
virus haa been studiocl by comparing the activity, 
the stream double refraction, and the filterahility of 
virus before and after piinfii ation by ultrocentri 
fugation The virus was aodimontod from clarified 
infottioiis juice by contiifugation at about 6“ for 
hours in a held of about 50 000 g 1 o determine the 
efiect of one sedimentation the virus was redissolved 
in the supernatant jiiue fiom which it had separated, 
or in the same volume of vcalor or 0 1 Jlf phospliatc 
buffer at pH 7 Ihe solutions were tlien centrifuged 
at low speed to romoi e a small amount of insoluble 
material To obtain more highly purified samples, 
the once sidimentod viiiis dissolv^ in water was 
subjected to one or more additional sedimentations 
Ihe activity teats were made on loaves of Phaaeolus 
vulgaria L jilants hv the half leaf method*, and 
the stream double re fruit ion measuromonts in the 
apfiaratus proc loiisly desi i ibod* 

The results of the activity and stream double 
refraction incasureinents an shown m Table 1 
Wlien the mdinientoil cirus was icdissolved in thi 
supernatant juice ond the actn ity of the resulting 
solution woe compared with that of the original juicc 
at the same dilution, both sedimented and unsedi 
mented virus produced about the same number of 
lesions When the sodimentod virus was redissolved 
m water and compared at the same dilution with the 
origuial juice again comparable numbers of lesions 
were obtained with both solutions, although the 
protein concentration of tho former was only about 
80 per cent that of tho juice As shovm iii Table 1, 
the stream double refraction of the once sedimontecl 
iinis, whether redissolved in the siijjematant juice 
m water, or iii dilute bufler was about tho same as 
that of the original juice The combined activiti 
and stream double refraction measuromonts demon 
strote quit! conclusively that one sedimentation 
under tho conditions described failed to cause either 
on appreciable decrease m spocifio virus activity or 
an increase m stream double refraction, as would be 
expected if irreversible aggregation of tho original 
virus had taken place They also showotl that such 
centrifugation resulted in proctnally complete sedi 
mentation of fhi virus In ogreemont with this the 
supernatant juuo whidi had been poured off con 
tamed less than 1 per cent of tho original virus 
activity and showed a negligible amount of stream 
double refraction 

1 he results of the activity comparisons and stream 
double refraction measurements of virus punfled bv 
two, three, or four sedimentations are also shown m 
Table 1 Those samples wore compared on a protem 
basis The activity results are comparable to those 
found after one sedimentation m that no great 
change in activity took place after several sedimenta 
tions A comparison of once and four times sedi 
mented virus, however, showed a sbght decrease m 
specific virus activity after four sedimentations. In 
agreement with this, four times sedimented virus 
showed a significant increase in stream double 
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refraction If thm la due to aggregation, then, in 
view of the activity meaeurementB, the amount must 
either bo relatively small or must bo largely reversed 
at the dilution used for the activity measurements 
The ultraiiltration expenments were carried out m 
the presenoo of 0 1 Af phosphate and nutrient broth 
at a 1-5 dilution at about pH 8 imdr r the conditions 
used by Thomberry'' Ultrafilters of about 190 mp 
and 330 mp average pore diameter, kindly supplied 
by Dr J H Bauer, were used In each case the 
lllterability of the virus was determmod by com 
parmg the activity of the solution on half leaves 
before and after hltration The results are sum- 
marized m Table 2 They show that once sedimented 
virus, redissolved m the supernatant juice, or virus 
purified by four ultraoentrifugations, possessed about 
the same ability to pass ultrafilters of 100 mp average 
pore diameter as the virus in the origmal juice 
Once sedimented virus, as well as clarified m 
feotious juice, could be filtered through filters of 330mp 
average pore diameter without sigmflcantly affecting 
the Annas concentrations The ultrafiltration results 
are, therefore, entirely comparable with the activity 
and stream double refraction measurements, except 
that the small amount of aggregation mdicated by 
the two latter measurements m the case of the four 
tunes sodunented virus appears to bo insufficient to 
affect Its filterabihty through membranea of 190 mp 
average pore diameter 



The results of the three types of expiermients 
ileeoribed abOAc fail to show an appreciable lire 
versible aggregation as a result of centrifugation 
They are in agreement with the finding of Lonng* 
that latent mosaic virus purified by ultracentrifuga 
tion readily passed filters of 460 mp average pore 
diameter, and the observation* that the tobaooo 
inosaio virus nuoleoprotem m clanfied juice and that 
purified by ultraoentrifugation have the same soda- 
inentation constant. The latter observation, as has 
been shoAvn by Lauffer* from theoretioal considera- 
tions, inchoates that the size and shape of the particles 
of purified Anrus are the same as those of the virus 
particles m the juice It is improbable that virus in 
untreated juice is m the form of prismatic plates as 
suggested by BemaP*, for it has already been de- 
monstrated that such virus consists of rod-like 
partiolee*'** Recent work indicates that tobaooo 
mosaic Annas has a molecular weight of at least 


43 X 10*, a length of at least 430 rap, and an effeotive 
diameter* of about 12 mp 

The results obtamed m the present work fad to 
oonfirm Bawden and Pino’s' report that one aedi 
mentation oauses great morease in stream double 
refraction, and indicate that tobacco mosaic virus 
purified by a few careful centrifugations is com 
parable m sjpeeifio activity, m stream double refrao 
tion, and in filtcrability to the virus m untreated 
juice In view of unpublished observations that 
isoeleotno precipitation or precipitation by means of 
ammonium sulphate at room temperature causes a 
loss of spooifio activity and on mcrease m stream 
double refraction of ultraoontnfugally isolated virus, 
it 18 OAadent that the virus first isolated by ohemioal 
means, as well as preparations obtained later by us 
and by others by means of prolonged ohemioal 
treatment at room temperature, consisted largely of 
aggregated virus Preparations obtamed by rapid 
chemical treatment m the cold or preferably bj 
means of ultraoentrifugation m the cold appear to 
be the only ones yet obtamed that are comparable to 
the virus in untreated juice with respect to specific 
CMtivity, filterabihty and stream double rofraotion 
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H S J Bud CAmt 189 (1938) 

• Lorlng H 8 / Hu>l CAem Ul 6J7 (1937) 

•lanfler M A an 1 Stanlev W M d Bud Chetn U8 507 (1938 
LauRer, M A J PApt OAtm 4S(193H) 

’ lliombcrcy H U PAytopaUalogy U 938 (1935) 

•WiekoR.E W 0 BUooo J and Stanley W M J B(o/ CAm 
117 67 (1937) 


(1019) Jauflor M j 
(April 1939) 


F C Bawden, Rothamsted Expenmental Station, 
Harpenden, and N W Pirie, Biochemical Labora- 
tory, Cambridge 

Whbn wo fournl that the mfoctivity and filter 
ability of preparations of tobacco mosaic virus were 
reduced and the anisotropy of flow was increased bj 
chemical methods of isolation, wo suggested that 
linear aggregation had taken place' • This is noAA 
conhrmeil by Lormg, Lauffer and Stanley, but thei 
claim that unaggrogated preparations can be made 
by the use of a high speed centrifuge We found that 
alimenting the vims moreased anisotropy of flow, 
but we m^e no measurements of the offoot on 
infectivity or flltorability It was suggested by 
analogy with the chemioally prepared virus that this 
effeot Was also a result of aggregation There is no 
necessary contradiction between, our observations 
and those of the American workers Wo oentnibged 
for 8 hours at 26-30° C , whereas they used a more 
elHoiont centrifuge running at 6° C , furthermore, 
their measurements of anisotropy of flow wore made 
at very much higher rates of shear* than were ours 
A lengthening of the virus rod would be expected to 
mcreaae the readiness with which anisotropy of flow 
would be demonstrated rather than the total amount 
shoAim, and the changes which we have olauned might 
well be imdeteotable by their method. 




843 


No 3601, Nov 5, 1938 NATURE 


Kven if centrifugation does not cause aggregation, 
completely imaggregated preparations could bo ex- 
pected only from plants that have been recently 
infected, for aggregation occurs naturally in the sap 
of plants that have been long infected* 

We have emphasized the need for caution in inter- 
protuig centrifugal data on systems which can, m 
some circumstances, aggregate It may bo possible 
to isolate unaggregated tobacco mosaic virus by short 
jieriods of centrifuging m strong gravitational fields 
at a low temperature. But it is sigmficant that four 
sedimentations cause an increase in anisotropy of 
flow dotcotahle by the method of I.rf>ring, Lauffer ami 
Stanley. It therefore seems improbable that one 
sedimentation should have no effect Also, imtil more 
adequate data on the activity, chemical composition 
and physical properties of virus preparations made 
solely by high-speed centrifugation have boon pub- 
lished, it will not be possible to assess tbeir purilj 

' DaivUcn 1- . and rine. \> , l‘ror Rny Soe , n 12J, 'll l» (11117) 

’ JliiwUrn F 0 , and Pino, N W , Reunion Inter do Plivslque ( hiinie 
c I Illoloslc (Parlii, 1937), p JS2 

’ laiillcr, M A , and SUnley, \V \l , J Bwl Chtm , 128, 607 (1938) 

‘ Uickofl, R W II , J fliol Vhem , 121. 219 (1937) 


Dr. Kenneth M. Smith, F.R.S., Pouto Virus 
Research Station, Cambndge, and W. D. 
MacClement, Moltcno Institute, Cambridge. 

Db. Stanify anil his colleagues draw the con- 
clusion that tobacco mosaic virus is not aggregating 
after centrifugation since it passes a membrane of 
190 in|r average |Kire diameter In our ultraflltration 
experiments, we have found that this virus, aftoi 
precipitation at pTl 3 4, will jiass through a mem- 
brano of smaller pore si/e than the foregoing and has 
an ond-pomt under optimum conditions of IfiO- 
1715 111(1, This indicates an aggiegation of some kmd, 
since the accepteil ull lafiltral ion end-pouit of tobacco 
mosaie v inis m crude < lanfiod sap is about 50 rn(i 
In our opinion, therefore, it is not justihablo to draw 
the conclusion that the virus is not aggregated merely 
because it passes a membrane of 190 m|x average pore 
diameter Tohacro mosaic virus, howc\ cr, which has 
been subjected to the full process of purification and 
will therefore take up the liquid crystalline state, has 
a filtration end-jiotMt greater than 460 in(i. , it is clear, 
therefore, that intermediate stages of aggregation are 


Origin of the Solar System 


piL'Sidentml addwiss to the British Astro- 
X nomioul Association was dehveissl by Rev 
Ih M Davidson, on October 20. at Zion College, 
and dealt wrtli the theories advanced to explain the 
svstem of planets and satellites of the solar system 
.Wter brief reference to certain electric theories, in 
(lartii iilar to that of H P Berlage, which apiK‘ar*Hl in 
ProJ Roy Acad Anuderdam m 1930-34, other 
theories which have hold the field for a time weit* 
ilistuRsetl Tile mam objection to the old and 
iBther attractive Laplaoian hyjKithesiH is the enor- 
mous discrepancy between the angular momentum 
that the rotating nebula must have jxissessed 
and that which the solar system possesses to-day. 
Further, the theory suggested that the planets were 
thrown off from the original sun by internal forces 
and were not removed by some outside agency , 
but, as the rnajor planets have about 98 per cent 
of the angular momentum of the solar system and 
only about 1/700 of the total mass, this suggc'sts the 
action of an internal body 

The planetismal hypothesis of Chamberlin and 
Moulton did not receive so much attention m Great 
Britain as might have been expected The manner 
in which the planetR were formed, according to this 
hjIKithesis, differs essentially from that which tlio 
more recent tidal theory assumes In the former case. 
*hey are assumed to have been built up slowly by 
accretions drawn into the origmal nuclei , in the 
alter case the once liquid planets received veiy little 
later accretions. The difference may not be of much 
interest to an astronomer but to the geologist it is 
of the utmost importance 
The planetismal hypothesis is the parent of the 
i^re recent tidal theories, and naturally many of the 
^jootions to the latter will also apply to the former. 

with Sir James Jeans’s thooiy, which first 
““®nod a very extensive sun but later adopted the 
‘Roche model’ — a body with a strong central oon- 


denstition — Dr Davidson loforred to a number of 
objections to the thooiy The greatest of these, he 
believes, is that whah arises from a consideration of 
the distribution of angular momentum m the planets, 
per unit mass, as pomtiHl out by Prof if N Russell 
The v'lsiting star which was supposed to have pro- 
ducoil the onijition fiom our sun must have mode a 
very close approaili, and, even under the most 
favourablo conditions, it could not have produced 
ten jier cent of the angular momentum jicr imit mews 
that the jilanots possi-ss at present This seems to i)*> 
Kuflflciont, without any other objeitions. to condemn 
the theory 

The recent theory of Dr R A byttlelon was thou 
dealt with This starts with the ossumiition that the 
sun was once a bmarj and that its companion was 
ejected by a visiting star, the fllHinent lormed by the 
usual disruption, which is supposed to occur in thowi 
oases, finally protiucing tlu jilanots and satellites, 
the latter by close apprcxudies of planets However, 
as Dr H Jeffreys has shown, the satellites could not 
have been formed in the manner .issumod, and Dr 
Lyttleton was forcetl to abandon his original expla- 
nation of these liodios, and to assume rotational 
instability of enormous primitive planets Jupiter 
and Saturn, according to this theciy, wore once b 
single extensive planet, and from the filament 
resulting from the disniption their satellites wore 
formed, and even other independent planets His 
explanation of the origin of the primitive planets 
was severely criticized by Dr W J. Lujflen and Dr 
E L. Hill In particular, they had shown that the 
visitmg star, which must have removed the filament 
from the companion at least 20 astronomical units 
from the sim (lialf the distance of Pluto), reqmred a 
velocity of about 100 km a second, and at such a 
distance from the sun the matter would escape. 
There are other objections, and Dr. Lyttleton, 
recognizing the validity of these, has mixlifiod the 
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theory in one i-espeot especially If the visiting star orbit had been computed, did not fit mto the place 

18 greater than the companion of the sun, the con predicted for it, as it was 7 million miles from Jupiter 

ditions would obviously to more favourable, but, on He felt, however, that there was a space about 2| 
the whole. It seems oirtremely doubtful if an expla million miles from Jupiter m which a satellite would 

nation will be found along those lines Dr Davidson some day bo discovered The fact that satellites vi, 

18 of opinion that some much simpler explanation, vii, and x are moving m similar orbits at nearly the 

not demanding so many ad hoc assumptions would same moon distances from their primary provides 

bo forthooining, but this might bo a long way off another problem for the cosmogomst Perhaps a 
yet shoal of minute bodies occupies this region, but 

Li conclusion, Dr Davidson referred to the new naturally ono can only conjecture on such matters 
satellites of Jupiter and to the fact that Mr J Milltr At the close of the address. Dr Davidson vacated 
had prcihctcd a missing satellito (Nature, Fob 6 the prtsidential chair, which was then taken by Mr 

p 246) Unfortunately, satellite x, for which an B M Pock the newly elected president 


Removal of Sulphur Acids from Flue Gases 


I N Groat Britain thoie is nianufncturrMl annually 
about OIK million tons of sulphmic acid but a 
quantity of sulphur oxides much gnattr than this 
IS disihargiKl mto the atmosphere bv the combustion 
of coal In the last ten years it has become possible 
to reduce atmospheric pollution from this source The 
concentration of sulphur oxides m chimue) gases is 
very low and so long os fuel consuming units were 
small and scattoiod (he resulting damage was 
relatively inconspicuous Moreover anv effective 
process for desulphurizing the gas would have been 
prohibitive in cost 1 ngmeors lunitcil thoir efforts 
to reducing the v sihle pollution by smoko anil 
grit 

Technical developmtnts m the geneiation of 
electricity foinpilled attention to the problem of 
cleaning fiue gas Mi chanical stokmg made it 
possible to burn fane coal at high rates of combustion 
and caused the <]is< liargi of muoli grit and dust mto 
the atmosphere The introduction of pulverized fuel 
accentuate the grit nuisance F conomy of steam 
production and power generation was soouroil by 
working in ever larger units and the need for reduc ing 
the high cost of distributing electricity required that 
these units should bo installed near the load The 
result has been the erection of huge coal burning 
units using inferior coal in large centres of population 
With the project to erect the generating station at 
Battersea, the danger of discharging lar^ quantities 
of sulphur acids into the heart of London was 
recognized and the London Power Company was 
compelled to render its chimney gasos innocuous 
before passing into the air Now the concentration 
of coal bummg mto largo units while increasmg the 
local mtens ty of atmospheric pollution, eased the 
technical problem of designing and operatmg economic 
processes of sulphur removal In a relatively short 
tune the Battersea station was discharging into the 
air, flue gases almost free from sulphur The gases, 
before entering the chimney, were washed with laige 
volumes of Phamos water to which lime was added 
and the clan fled effluent returned to the river 
When the Fulham Power Station eame to be 
enlarged, the authorities were able to insist that a 
similar standard of purity should be maintained , but 
m addition, that no effluent should be return^ to 
the Thames, lest the alkalmity of the nver water, 
already diminished by the Battersea plant, should 
be destroyed The very existMioe of the Fulham 


plant was thus dt jioridoiit on dev ising a process which 
mawlo no liquid effluent The wash liquor would 
inevitably become saturated with salts which must 
bo removed as fast as made Pho suit in this ease 
was calcium sulphate, which is prone to form a 
troublesome scale on surfaces and in a contmuous 
process liable to block tlie plant 

In an address delivered at a recent mooting 
of the London bection of tin Society of Chemical 
Industry Dr K Lessing dosciibid the course ot 
experiments which showed how tin salt could Ijo 
removed without si ale formation Calcium sulphate 
solutions can persist in a suptr saturated statt , but 
this condition can be provontod if the wash liquor 
contams sufficient ( abO, 2H,() on suspension It 
was found possible to define conditions under which 
the flue gases could bo washeil continuously with a 
liquor containuig in suspension about 10 por cent 
of CaSO, and working in a closed cycle Water 
removed by evaporation up the chimney was replaoeil 
and fresh lime was added to replace that removed 
by precipitation of lime salts An essential feature 
m the cycle was a delay tank where the desuper 
saturation of the liquor could proceed to a pioint 
where deposition of scale m the plant would not ooour 
This process has now boon in operation at Fulham 
and elsewhere long enough to leave no doubt that 
gases can bo disohargoil from ehunneys practioallv 
free from sulphur acids without the production of 
a liquid effluent An unportant advantage of a 
washing process is the simultaneous removal of grit 
Mechanical methods of removing grit are only 
partially suocessful The electrostatic precipitator 
can retain gnt almost completely but allows acid 
gases to pass mto the air Moreover, the electrostatic 
precipitator is not certain imder overload conditions 
such as arise when ‘ soot blowing is m progress 
The cost of sulphur extraction during the first 
year s workmg at Fulham was 0 0144d per unit 
and will doubtless be reduced with further ex 
penence This may bo a pnoe well worth paying to 
reduce the damage due to sulphur m urban atmo 
sphere Dr Lessing said that the washmg of the 
ohimney gases at Battersea and Fulham would 
eventually mean a reduction of sulphur pollution in 
the London area amounting to ten per cent This 
shows the importance of this striking success of 
chemical engineering 


H J Hod8ka> 
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American Asscx:iation for the Advancement of Science 


Virginia 

T he Amontan Asaociation for tho Advancement 
of Soienco meets in Richmond for its first 
Virginia convention on December 26-31 

On Monday evenmg, December 26, at the John 
Marshall Hotel, editors of all Virginia newspapers, 
members of the National Association of Science 
Writers, prominent officials of the State and of the 
American Association and others will be entertained 
at dinner by members of the local Virginia Section 
of the American HiomKal Society plamimg com 
mittee, headed by Lloyd C Bird Sir Richard 
(»regory, editor of Nature, is to be tho principal 
speaker Austin H Claik, cunitor of the Division 
of Echinoilerms at tho Smithsonian Institution and 
formerly director of the press service for tho Assoria 
tion, will bo honoured at this mooting for his long 
service and untiring co operation with the Press of 
tho world in helping to make av ailable scientific nows 
for the public 

Dr Gwrge D Birkhoff, professor of mathematics 
at Harvard University and retirmg president of the 
Assoviation, will bo the principal speaker at a general 
session on luesday night at the Mosque His subject 
will bo "Intuition, Reason and Faith in Science 
Dr Wesley C Mitchell, professor of economics at 
Columbia University and president of the Association, 
will preside Tho address will bo followed by a 
reception by the local committee to the Association 
and guests at the Thomas Jefferson Hotel 
The jouit session of the Society of the Sigma Xi 
ivnd the Association will bo hold on Wednesday night 
at the Mosiiuo with Dr W F Durand, emeritus 
professor of ongmeenng at Stanford Umversity, as 
the principal speaker Dr Durand is a past president 
of Sigma Xi, the leading honorary scientific fraternity 
of the United States and a member of the National 
Committee for Aeronautics His subject for the seven 
teenth annual Sigma Xi lecture will bo ‘Modem 
Trends in Air Iransport” 

On Thursday evenmg there will bo n jomt general 
session of the United Chapters of Phi Beta Kappa 
and the American Association at the Mosque The 
lecturer will bo Dr Frank Pierrepont Graves, New 


Meeting 

York State Commissioner of Education, and his 
subject will bo Is Education a Science ? ’ 

Tlie mental hoaltli symposium, one of tho features 
of the moetmg, will end on Ifriday night with a 
general session at the Mosqiio Dr C Maofie Camp 
bell, professor of psychiatry at Harvard Medical 
School, will bo the principal speaker 

As a (ontribulion to the general public, members 
of tho local planning committio arc ai ranging a 
public meeting at tho Mosqiio for either Saturday 
afternoon or eve rung with Dr William M Mann 
director of tho National Zoological Park, Washington, 
DC , ns th< speakei Dr Mann has kindly consented 
to show and explain his motion pictures taken in 
Sinnatia durmg an expedition foi specimens for the 
National 7oo This motion picture and Dr Mann’s 
address will bo one of the principal fiaturos for the 
public during the meeting 

In ordir to conmii nioiiito thi outstanding work 
of Viigmia B first Stati geologist W B Rogers, after 
whom Mount Rogers in Southwest ^ irginia is named 
on the occasion of the Virgmia mooting ot tin 
Auk man Association, tho Virginia Sution ot tho 
Anieiican fhemical So< lotv has oigani/cd a tour to 
intlude a visit to Wliite fop and Mount Rogers in 
picturesque southwest I irginia The erection of a 
tower of native rotk on top of Moimt Rogers, which 
would give visitors and pilgrims to this boautt spot 
a view of hve States, is one of the proposals for the 
memorial Prof Rogers, a griuluate of the College 
of William and Mary, where his father was a pro 
fossor, was appointed professor of natural philosophy 
at the University of Virginia, and first State geologist 
in charge of tho Virgmia Geological Survey m 1836 
His work brought bun national recognition as a 
leading Virginia man of science, and created a general 
appreciation of that day of the scientific poss’bdities 
m Virginia Dr Rogers helpoil in tho formation of 
tho Association of American Geologists and Natur 
alists Ho was elected president of tho Association 
in 1848, when it was transformed into the American 
Association for the Advancement of Science, and in 
1876 became prcsid nt of tho latter body 


Laboratory of Saharan Biology 


T he extent of investigations oarriod out by tho 
French m tho Sahaia is well known to the 
British soientifio world, and not a few Bntish bio- 
logists have made that desert a field of their re- 
searches In the past, such explorations have had 
to take the form of more or less arduous expeditions, 
which prevented more lasting observations requiring 
a oonvement and suitably equipped boset The need 
of establishmg such a base was recognized by French 
authorities some years ago, and all biologists m 
terested m desert life will ^ glad to know of the 
existence of a Laboratory of Saharan Biology 
(Laboratoire de Biologie Sahanenne) at Beni Oumf, 
in the sooth of the Oran province of Algeria and on 
the border of Fi^oh Moroooo. 


The Labortttorj occupies an old fort, which was 
abandoneil as it had lost its military importance, and 
comprises several rooms with the necessary furniture 
and soientifio equipment In a village which has grown 
around the fort one can obtain all the necessities of 
life, while its relatively small size enables one to reach 
unspoilt desert by a short walk The environs of 
Bern Ounif are exceptionally mterestmg for a bio- 
logist, since most of the typos of desert environment 
can bo found within easy distance reg (hard, 
pebbly dosert), hammada (stony desert), ery (sand- 
hdls), oueds (dry water ooursos) and a large oasis 
With date cultivation The Laboratory presents 
unique faoibties, by its situation and equipment, for 
mvestigations on various problems of the ecology of 



846 


NATURE 


desert plants and annuals, which can be attacked by 
direct observation in the field oombinod with experi 
menta on fresh material in the Laboratory 

Owing to insufficient publicity, the Laboratory has 
remamed hitherto practically unknown to biologists 
outside France, and it is to bo hoped that this note 
will attract the attention of biologists who may wish 
to work on desert biology but behove that this 
must necessarily mvolve the discomforts of travellmg 
and camping Beni Ounif is reached by tram from 
Oran or Algiers in seventeen hours, and inexpensive 
accommodation can be found m one of the several 
local hotels Foreign research students are very 
welcome, and no charge is made for the use of the 
Laboratory Detailed mformation can be obtained 
from the director of the I aboratory. Prof Ch 
Killian Faoult6 des Sciences Algiers, Adgeria 

B P UVABOV 


University Events 

t AMBamuE — In accordance with its usual practice 
Trinity Collegt announces the offer of a research 
studentship open to graduates of other univcrsitiob 
who propose to go to ( ainbndge m October next 
as candidates for the degree of Ph D The value 
of the studentship may be as much as £300 a year 
Candidates must not have reached the ago of 
twenty six >iars b< fore Mav 1 1939 In certain cir 
cumstancos, an election may bo made to an additional 
studentship Th name College offeis as usual 
Dominion and ( olonial exhibitions to students of 
Dominion and Colonial unieorsitios who wish to go 
to Cambridgi ni xt October as candidates for the 
degree of B A M Litt M So or Ph D lhes< 
exhibitions are of tin. titular ^aluo of £40 , but their 
actual value vanes lurther particulars may bo 
obtained from tlu Senior Tutor Trinity College 
C ambndge 

1 Kothbarth has boon appointed assistant in 
statistical research 

The degree of master of arts has been conferred 
upon Dr J E Driver (London) Unnersity demon 
atrator m chemistry 

At Emmanuel College Dr G R Owst, professor of 
education has been elected mto a professorial 
fellowship 

Prof ROW Norrisli has been elected a member 
of the Council of the Senate 

London — Dr H S W Massey, who has been 
since 1933 mdependent lecturer m mathematical 
physios in the Queens University, Belfast, has been 
appoint! d as from January 1 to the (toldsmid chair 
of mathematics tenable ot University College 

The Chester Beatty scholarship m radiology of the 
value of £400 for one year has l^n awarded to Mr 
B P Allen This scholarship was established through 
the gwierosity of Mr A Chester Beatty for two years 
to enable students to study radiology in the United 
States 

The John Marshall fellowship of the value of £500 
a jiear for two years has been awarded to Mr K C 
Eden This fellowship was established under the will 
of the late Miss A B Marshall m memory of her 
father. Prof John Marshall 

The following doctorates have been conferred 
D Sc m biochemistry on J F Damelh , D So in 
botany on Miss Ann C Halket , D So (engineering) 
on Prof J T MacGregor Moms 


Nov 5, 1938, VoL 142 
Sacnce News a Century Ago 

Royal Astronomical Society 

On November 6 , 1838, at a meeting of the Royal 
Astronomical Society a letter wntten on October 23 
from Konigsberg by Bessel to Sir John Herschel was 
read, doscnbmg his efforts to determme the parallax 
of a fixed star Bessel began his letter Esteemed 
Sir, — Havmg suooeoded m obtammg a long looked for 
result, and presuming that it will mterest so groat and 
zealous an explorer of the heavens as yourself, 1 take 
the liberty of makmg a commumcation to j ou there 
upon Should you consider the communication of 
sufficient importance to lay before the other friends 
of astronomy I not only have no objeetion, but 
request you to do so With this view, I might havi 
sent to you through Mr Baily , and I should hav i 
preferred this course as it would have mterfered less 
with the important affairs claiming your immediate 
attention on your return to England But, to you 
I can write m my own language and thus scoum mv 
meaning from indistinctness 

Bessel then went on to describe how to attempt the 
determmation of the parallax of a star ho thought of 
using hraimhofers holiometer, why he chose 61 
Oygnt, and the course of his ob^rvations which veru 
begun in September 1824 After having his helio 
motor repaired, ho resumed the mquiry and m Marcli 
1840 terminated a senes of 402 measures 


Botanical Society of Edinburgh 

At a mootmg of the Botanical Sixiioty of Edinbiirgli 
on November 8, 1838 Prof (.Ttaham read an account 
of a visit which he along with some friends, had paid 
to the west of Ireland m August, to examine its 
botanicul proilui tions It was stated that th 
mountains of Cunna inara (mc) present very little of 
the alpine vegetation with which the mountains of 
Scotland aro clothed a differenco probably ansmg 
from their structure the summits, or nearly two 
thirds of their height lioing composed of tho most 
unproductive quartz Near tho base of the inoun 
tains some micaceous soil exists, and there a littli 
alpme vegetation was found The only po<uliarit\ 
which tho quart/ presented was abundance ot 
Saxtfraga ufnbroaa (athenmwn) 

Prof Robert Graham was bom at 'Stiifmg on 
December 7 1786 and died at ( oldoch m Perthshu- 
on August 7 1846 After practising medicme in 

Glasgow, he was appomted professor of botany m 
the University of Glasgow m 1818, being the first 
occupant of the chair Two years later ho was trans 
ferred to tho chair of botany at Edinburgh which h 
held until his death 


The Australian Museum 

It would not be easy to imagme , said the 
Meohantoa Magaxxne of November 10, 1838, ‘ a more 
gratifying evidence of a young colony s progress in 
civilization than that which is given by a handsome 
volume, a few copies of which have lately reached 
this country Tho book is A Catalogue of tho 
Specimens of Natural History Mid Miscellaneous 
Curiosities deposited m the Australian Museum’ It 
18 very handsomely prmted ‘by James Tegg and Co , 
at the Atlas Office, George street Sydney , an off 
shoot from tho well-known ‘Thomas Tegg, at tho 
Old Mansion House, Cheapside, London’ ’ 
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Soaeties and Academies 

Pans 

Academy of Sciences {O R , 207. 549-603, Oct 3 1938) 

M Molliabd 1 he coin\jlete cycle of development 
of certain phanerogams in aseptic ciiltures Radish 
etitchwort and ivy leaved toad flax among others can 
be grown from the seed, produce flowers and set good 
see^, inside sterile tubes closed by plugs permitting 
exchange of gases only It is piopow d to study the 
inheritance of acquir^ characters sho^n by such 
plants 

H Lagatu and L Maumk Does the NPK 
[nitrogen phosphorus potassium] content of leaves 
of a branch of an Arainon vme differ according as 
the branch bears more or less fruit ? 

J Shouat (Chokhate) (joneralizod orthogonal 
polynomials 

H Caktan Cousin s first problem 
A Edeei Recurring determinants and the 
singularities of a function given by its development 
by Taylor’s method 

C Jacob Formation of the complex potential of 
plane flow in a liquid in a multiply connex domain 
I) Avskc ITiermo conveotional turbulence and 
the condensation of water vapour 

T V loNKsoiT ( oiipling an oscillating iinuit 
with a Geissler tube 

P Duqu^ifOis Complex structure of tartar emetic 
M ChAne Preparation of iron phosphiiles by 
fusion electrolysis [of iron oxides and sodium phos 
phates] 

P Ehbenitbst, jun Loss of energy of cosmic 
radiation penetrating a screen of 9 cm of gold 
M Pbettbe Mechanism of the abnormal influence 
of temperature on the oxidation of mixtures of 
oxygen or an and hydrocarbons 
E COBNKO and H Mvllee Cryoscopy of salt 
solutions While the use of a salt solution in place 
of water facilitates the deterrmnation of molecular 
lowering of freezing pomt, the lowermg of eutectic 
pomts is necessary to find readily the number of ions 
in the electrolyte studied 
Mms Z Soubabbw Chatelain Absorption spec 
tra by reflection in the ultra violet of some 
molybdenum compounds m the solid state 

Y Ta Influence of non polar solvents on the 
infra red absorption bands (CH) application to the 
molecules CH^S:— CH.X 

C Dutbaissb ewid P Compaqnon Dienic syn 
theses startmg from diphenyl isobenzofuran new 
synthesis of tetraphenylnaphthaoeno (rubrene) 

E Lxoii Transformation of ody substances [from 
plants] into mixtures of hvdrooarbons 

Q Dbtlandbb Dmoflagellate mioroplankton 
preserved m the bituminous Kimmeridigian schists 
of Orbagnoux (Jura) 

A Bbunbl and R Eohevin The glycolic ureidee 
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gum tragaoantb 
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serving as a depot of metabolic products Differentia 
tion follows and is due to other factors 


Tohou bu Germinal localization in the un 
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O Saitdob and J Tabone Existence of unstable 
acetjl functions m the proteins of horse serum 
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Human Evolution and Mechanization 


I N an address* at the end of last year before 
the American Society of Mechamcal Engmeers 
Prof Earnest A Hooton of the Peabody Museum 
Harvard University surveyed the course of evolu 
tion m the pnmate stem regardmg it as a senes 
of adaptations m a progression towards the 
epeoifioally human attnbutes of tool makmg and 
tool usmg He showed how each of the modifioa 
tions m structure such as the development of the 
hand with its opposable thumb and sensitive 
finger tips of the foot as a movable pomt of 
balance of upnght stature with the consequent 
visceral readjustments of stereoscopic vision and 
of the central nervous system and the changes m 
form size and complexity of the bram were all 
antecedent conditions m the attainment and 
elaboration of a material culture The results of 
recent observation and experiment with monkeys 
and apes have also shown how structure and 
mentahty in each branch of the pitheooids has 
nuhtated against the attauiment of anythmg more 
than some rudimentary form of mechanical 
achievement while the fiulure to develop an 
articulate language has precluded the passmg on 
of experience and acquu«d knowledge which is 
an essential element m human cultural progress 
We will not attempt to follow Prof Hooton m 
detail as he traced the influence of the mvention 
of tools from the tune when it relieved man of 
the necessity of further structural adaptation m 
the struggle for survival — ^tools as he says made 
organic adaptation obsolete— to the dmnmanoe of 
the machine m modem civilization There ue 
however two pomts which oall for special 


* Thft BtailMi B***" of Huidm Ifootuuilct or Ape to Boglnoer 
Ih* Tenth Hanrr Bobln^ Towne leotnn dellveiw »t the Xnnonl 
^Uns iTy Dee S-IO, 1»87. of the AmerieM 

'Jpcletr of ItMinalenl Snslneeii SeprinM flrom Mtokmteat 
Xntmmint of JaaoNT IMS AiMfsM of Jone IMS 


oonsideration Of these the first is a development of 
the familiar principle that disuse of an organ loads 
to its atrophy Prof Hoot n suggests that when 
human evolution emphasized cerebral development 
it diverted nutriment from other parts of the body 
and the less active organs dimmished m size 
While however ho goes on no man has need of 
the strength of the ape he ought to need the 
brams of a man he should not bo able to survive 
with the brams of a moron The maohmo and 
mass production of modem civilization favour the 
survival of the physically unsound and the mentally 
impotent by relievmg mankind of the opportunity 
or mdeed the necessity for physical and mental 
exercise The second pomt mamtamed by Prof 
Hooton is that mvontion is the product of the 
mdividual and is accepted with reluctance by the 
many if mdeed it be not actually suppressed 
though the conservatism of the masses is respon 
Bible for the preservation and stabihty of the 
culture already achieved 

Prof Hooton mtentionally pamts m darkest 
oolours the picture of present day trends in 
mechanized society which he regards as rushmg 
headlong along the downward path on a well 
engineered road Mans mechanized soienoe he 
says has so far outstripped his biological status and 
social ideals and behaviour that it has become a 
menaoe What we must do he concludes is to 
direct a modicum of that high mtelhgence and 
creative ability which is too much monopolized 
by mechamcal soienoe to the study of ways and 
means of repairing and improving the human 
maehme 

With this oonolusion all will be m hearty 
sympathy especially m so far as it unphes the 
buildmg of a better race and the study of the 



NATURE 


Nov. 12 1938 VoL 142 


capabilities stored up m our species through the 
millions of years of primate evolution which have 
culminated m man At the same time oeitam 
comments present themselves for consideration 
It IS possible to exaggerate the deadenmg effect 
of meohanization on the human mmd Much 
depends upon the individual and his character 
quahties and mterests In the days before 
mechanization it was the deadenmg effect of 
manual labour of any kmd now contrasted with 
mechanization which was blamed and often not 
unjustly for the mertia and the baseness of the 
masses m our population They always have been 
find always will be coarse m some degree while 
they are unleavened by the desire and the oppor 
tunity for self development Such an opportunity 
must now come m our modem civilization through 
the development of a regulated mechanization 
which wdl give labour the necessary leisure 
But agam surely the moron like character of 
the base mechamc is much exaggerated The 
mental and social effects of mechanization through 
atrophy of the powers of the mmd and the dangers 
of passive receptivity mduced by gramophone 
wireless and the cmema are patent mdeed but 
are they really so serious as they are said to be < 
The mtroduction of the talking film has placed 
the cmema more nearly on the level of the theatre 
as an educative and cultural influence Its failure 
IS now m its material rather than m its method 
of presentation — this does not refer to natural 
history and other instructional films — and the 
shortoommgs of the film as drama are bemg 
remedied rapidly Both cmema and wireless now 
reach thousands where formerly the theatre 
music and literature influenced hundreds or it may 
be only tens The effect is to be seen around us 
everywhere m daily life m a raising of the general 
cultural level Nor is mdividual performance 
likely to be seriously affected Photography and 
the gramophone were it was feared to put an 
end m turn to pamting and music Both have 
helped the development of these arts and the 
understanding of their pnnciples while as regards 
the mdividual executant they may possibly have 
eliminated a few who never would have attamed 
perhaps even a mediocre competence 

In a sense new mventions are the work of an 
mdividual yet m all but backward cultures the 
mdiyidual imless m exceptional instances is the 
spear head, while the general cultural level of 
society is the shaft of the spear The individual 
gathers up the threads of a general cultural trend 


This applies even m highly specialized branches 
of thought as for example when a whole body of 
scientific workers is proceeding along certam 
general but related Imes of development Darwm 
was mdebted to a general drift of philosophic emd 
scientific thought and speculation which had been 
meubatmg for a generation or more before his 
time Only m the more prunitive tjrpe of society 
existmg m complete isolation could such conditions 
as Prof Hooton pictures prev nl — a society m which 
innovation by an mdividual would be suppressed 
or adopted only with extreme reluctance by the 
conservative masses Cultural advance is usually 
a process of cross fertilization that overcomes by 
one means or another the natural conservatism 
which 18 undoubtedly a promment feature m the 
make up of a primitive group The effects of such 
cross fertilization of cultures can be seen in the 
processes of growth of all the great civilizations 
of the Old World Of its advantages and dis 
advantages we are ourselves perhaps the most 
conspicuous example 

What may be termed the humanization of 
future progress m a mechanistic world — a world 
m which as Western civilization spreads more and 
more widely to the peoples of less advanced culture 
mechanization will merease rather than dimmish — 
IS more likely to be brought about by a cross 
fertilization of the existing cultures of the different 
peoples of the world than by mtemal development 
of a nationalized ideal For while the nationalized 
ideal ex hypothesi is separatist m tendency it is 
only by a general pooling of ideals and ideas such 
as for example m the biological study of man which 
Prof Hooton nghtly desiderates that we can hope 
to solve the problems threatenmg world omhza 
tion problems rangmg from those of currency and 
the distribution of a food supply now running to 
waste to that which must be the pre occupation 
of us all the preservation of peace 

Fmally a word as to the biological study of 
man to which Prof Hooton would direct some 
of the creative energy now devoted to the mterests 
of mechanization It is difficult to avoid the 
conclusion that m the apphcation of soientifio 
mvestigation to the problems of man s fhture and 
the plannmg of human relations — .which must 
come if the world is not to drift mto a worse chaos 
than that of the present time — the study of human 
heredity m all its aspects will play an important part 
How far the study of eugemes as at present pur 
sued will enter mto the attack on this problem 
IB an open question Who is to decide what is the 
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type to which to breed * Further the proUfera 
tion of the allied inferior classes of the population 
18 after all only m accordance with Nature s 
method of ensuring m any species that out of an 
innumerable progeny the fit shall survive This 
IS not an argument m favour of the physically 
and mentally degenerate but the history of 


English society is the last which should be called 
on to testify that the product of any one grade is 
mforior If however it is mamtamed that such 
an excess in numbers of offspring constitutes a 
social burden the argument is removed from the 
biological to a sociological plane and constitutes a 
problem of a different character 


Dialectical Materialism in Biology 


Biology and Marxism 

By Prof Marcel Prenant Iranslated by C 
Desmond Greaves Pp xxm + 223 (London 
Lawrence and Wishart Ltd 1938 ) 10« 6d net 

XyfANY readers of Natubp wdl ask what 
L ’ Marxism has to do with biology It would 
be possible to write a volume on the economic 
influences which have done much to dotermme 
the course of biological research For example 
botany was at one time largely concerned with 
medicinal herbs The greatest ago of systematic 
botany was that of the crude exploitation of 
Colonial floras and mterest m plant genetics arose 
with the need for improvement in Colonial plants 
such as Canadian wheat and Javan sugar beet 
But Prof Prenant s book is an attempt to apply 
to biology the prmciples of dialectical materialism 
the philosophy of Marx Engels and I,enin It 
was written for workmg class students to whom 
Marxism is already famihar and not primarily for 
biologists Nevertheless, every biologist who 
recognizes that Marxism whether true or false is 
an important philosophical movement will find 
the book extremely mteresting 
The author pomts out that Marxist ideas are 
peculiarly apphoable m biology because both 
biology and Marxism are concerned with change 
and he is pnmanly concerned with evolution both 
mdividual and social Here Marx s and Fngels 
onticism of Darwm whose results as a whole 
they accepted is of great mterest In 1878 
Engels wrote Darwin when considering natural 
selection leaves out of account the causes 
which have produced the variations m separate 
individuals and deals primarily with the way in 
which such mdividual variations gradually become 
the oharaotenstios of a race vanety or species 
On the other hand many biologists will consider the 
onticwm of Darwinism quoted on p 194 lees vahd 
It IS particularly mterestmg to see how a modern 
Marxist tackles some of the outstandmg problems 
of biology A Marxist must be inatenalistio 


without falling into mechanism and Prof Prenant 
certamly does his best to steer a course between 
the Scylla of epigenesis and the Chary bdis of 
preformationisiu when discussing theories of em 
bryonio development In his account of heredity 
wlule admittmg the mam results of the Morgan 
school he stresses the importance of the oyto 
plasm and above all the fact that at no time can 
the chromosomes be regarded os independent of 
their surroundmgs 

In my opinion Prof Prenant un lor estimates 
the importance of selection for man It is true 
that natural selection m the strictly Darwinian 
sense of selective killing has been largely replaced 
by what Karl Peaison called reproductive selection 
based on differential fertility However under this 
new form selection is perhaps as important as 
ever and Dr Needham s critical notes show that 
there IS plenty of room hr divergence between 
Marxist biologists on quite fundamental piestions 

Indeed should interest in Marxism spread as 
appears to be probable there is no doubt that 
biological and other scientific problems will be 
more and more discussed from a Marxist angle 
That this need not involve any slavish acceptance 
of Marxist writings as gospel will be clear to any 
reader of Prof Prenant s statement (p 198) that 
m explainmg life as an innate property of protom 
Engels was straying from the dialectical path 
Provided Marxists are willing to follow this 
example I do not think that non Marxist bio 
logists need fear an attempt to impose Marxist 
dogmas on science such as piobably occurred m 
some quarters m the Soinet Umon between 1922 
and 1932 and they may even admit that Marxism 
makes for a novel approaoh to certain problems 
which 18 bound to stimulate thought and expen 
ment 

The translation is almost uniformly excellent 
and the publishers may be congratulate on a book 
which wiU certamly mterest Marxists m biology 
and should also mt^«st many biologists in 
Marxism J B S Hauiahs 
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Challenge to Ten 


Duodecimal Arithmetic 

By George S Terry Pp viu +407 (London New 
York, and Toronto , Longmans, Green and Co 
Ltd , 1938 ) 30« net 

T his handsome volume of tables is one of the 
most astonishmg books ever composed by 
an enthusiast The practical advantages of twelve 
over ten as the base for everyday reckoning m 
any community which has progressed beyond 
counting on the fingers are obvious, and almost 
every language has a word for a dozen So far as 
the change from one base to another depends on 
the schoohng of a single generation, it could be 
effected by a stroke of a governmental pen 
Unfortunately, ten donunates not only our habits 
but also our records, not only our present means of 
computation but also our inhentance of tables 
Converted to a beUof in duodecimals by Emerson 
Andrews’s ‘ Now Numbers”, and perceivmg more 
clearly than many advocates that the issue is 
not theoretical, Mr Terry apphed himself forthwith 
to the task of reducmg the handicap by which any 
rival of the decimal system is delayed at the start, 
by providing a comprehensive collection of tables 
in the scale of twelve 

As a practical man, Mr Terry begins with 
adequate tables for conversion between the scales 
of ten and twelve, but except in these tables the 
work IS duodecimal throughout The tables mdude 


square roots of n and 12n and cube roots of n, 
12n and 12*n to 6 places from 12* to 12*, reciprocals 
to 16 places as far as 12* 9 place loganthms to 
base 12 at mterval of 1/12', natural loganthms, 
circular functions and their loganthms, exponential 
and hyperbohc functions, the exponential integral 
and the sine and cosme integrals the factonal 
function and its logarithmic denvative, and 
Bessel functions of orders 0, }, and 1 Attention 
IS paid everywhere to mterpolabihty and the 
volume ends with a number of tables of interpola 
tion coefficients 

Some of the tables were calculated directly in 
the scale required, and some were obtained by 
the conversion of standard decimal tables In 
all cases, the ample margin of three places beyond 
those published was reserved, and the tables were 
differenced before bemg out down The volume 
has been produced by reproduction of typescript 
this method eliminates many sources of accidental 
error, and is seen here at its best, the typist having 
evidently been aware of responsibility for the 
appearance as well as for the accuracy of the pages 

Mr Terry’s task could not have b^n performed 
more modestly, more efficiently, or with better 
judgment Nevertheless, such is the obstmaoy of 
humamty that it is only too hkely that when the 
miUenmum has come at last, five gross and eight 
more years must elapse before the umversal 
adoption of duodecimal arithmetic E H N 


Analysis of Explosives and Matches 


Explosives, Matches and Fireworks 
By Prof Joseph Reilly (Section of Lunge and 
Keane’s “Teohmcal Methods of Chenucal Analysis”, 
Second Edition Vol 4) Pp ii+172 (London 
and Edmburgh Gurney and Jackson, 1938) 
7s 6d net 

^T'HE general arrangement of this work is the 
■■■ same as m the first edition of Lunge and 
Keane’s treatise which was published in 1911, but 
the section on explosives, which previously was 
by the late Oscar Gutmann, has been rewntten 
entirely by Prof Reilly The directicms in this 
section are clear and practical, and numerous 
references qre given, so that the reader can obtain 
more detailed information Stabihty tests occupy 
twenty>four pages, and of these the Abel heat 
test takes seven, whereas the other forty-three 
methods dealt with have only seventeen pages 


between them In many oases only the general 
character of the test has been given, but as the 
chemical practitioner will seldom be called upon 
to carry them out, this is no doubt sufficient 

The sections on matches and fireworks in the 
first edition were written by Dr A Bujard, of 
Stuttgart, and the Enghsh translation was revised 
by E G Clayton Prof ReiUy has rewntten most 
of the earlier parts, dealing with woods and waxes 
for matches, phosphorus and the composition 
and manufacture of glue, but the rest of the 
matter is almost unchanged smee 1911 Of the 
fifty-one and a half pages devoted to matches 
twenty-five deal with glue and other binding 
substances 

Nearly all technical works dealmg with fireworks 
are unsatisfactory, and that of Bujard and Clayton 
was no exception It is therefore to be regretted 
that the section has not beui rewritten On p 149 
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are giren some coloured fire mixtures oontaming 
potassium chlorate and sulphur, and there is a 
green star mixture specially recommended by 
Clajd^n oontaming realgar as well On p 151 Prof 
Reilly has added the words “The use of chlorates 
18 restricted m mixtures on account of their 
sensitiveness and has been made illegal m some 
eountnes ” This is too mild' as mixtures oontaimng 
chlorate together with sulphur or a sulphide have 
been forbidden defimtely for fireworks smoe 1894 
in Great Britain and are classified as fulminates” 
If one of the ingredients be sulphide of arsenic 
(realgar) the composition is specially dangerous 


Many fatal accidents have been caused by such 
fireworks 

Mercury fulmmate and detonators are dealt with 
twice— in the explosives section and agam in 
that dealing with ‘ Primings and Fireworks” — ’but 
the word fulminate” does not occur in the mdex, 
and agamst mercury fulminate ’ there is only 
reference to the fireworks section The latter 
eontains a description of the hsop test for detona- 
tors which 18 inaccurate and confused 

The first two thirds of this book are very satis, 
factory but unfortunately this cannot be said of 
the remainder A M 


General Scientific Knowledge 


Van Nostrand's Sacntific Encyclopedia 
Pp V + 234 (London Chapman and Hall, Ltd , 
1938 ) 50s not 

' I 'HIS encyclopcedia is stated to cover the basic 
sciences of chemistry physics mineralogy, 
geology botany, astronomy, and mathematics and 
the apphed sciences of navigation aeronautics and 
medicine and the three branches of engmoenng, 
civil, mechanical and electneal To do this even 
when as many os 10,000 separate articles each of 
between 100 and 1,000 words are allowed, neces 
sitates a good deal of selection, abbreviation and 
omission The authors and publishers plead, m 
the preface, for mdulgence for such omissions , 
they wnte “The exercise of judgement in the 
selection of material was unavoidable and it was 
necessary to mamtsun a limit of difficulty beyond 
which It was impracticable to go in attempting to 
cover BO broad a field withm the physical confines 
of one useful volume ” To grant this mdulgence 
seems but just 

The information given is, on the whole accurate 
and trustworthy , but m some instances the 
obligatory brevity may give the reader a wrong 
impression, and occasional statements are, to say 
the least, controversial Each httle article is 
logically wntten, beginning with a simple defim- 
tion which IS afterwards developed, and the more 
complex concepts are then discussed Every 
term explamed m the volume is prmted m bold 
type wherever it is used significantly m the course 
cd articles on other terms This system of cross 
reference is a useful and helpful feature of the 
book No provision, however, is made for those 
who wish to pursue a subject further , a few 
referenoes to standsurd works might have been 
moluded at the end of the more complex articles 
True, there would be difficulty m selectmg suitable 
referenoes but the au^ors have had to exercise 


thoir powers in this direction throughout the 
preparation of the whole work 
The authors are all associated with American 
academic institutions, and naturally American 
practice and views are reflected m many of the 
articles The rosponsibihty for each science has 
been left largely in the hands of a single author 
for the sake of umty , but m each instance a 
number of others has worked with the author and 
a group has acted in an advisory capacity 
In a work of this nature, some inconsistencies 
are bound to occur for example some three 
pages are devoted to an article on chemistry , but 
no entnos at all are to bo found under such headmgs 
as physics” biology ’ or medicine ’ some mdi 
cation of the scope of those subjects might have 
been given with suitable cross references Despite 
all that IS often said about the absurdities of 
placing the different branches of science m water 
tight compartments it is still necessary to define 
their scope both for academic and for eoononuo 
reasons Each university authority appears to 
have clear notions as to the dividing Ime between 
various branches of soienoe, although they are not 
always m common agreement Agam, admission 
to membership of the vanous piofesaional scientific 
and engmeenng bodies normally involves the 
decision of some committee as to whether a man 
IS a chemist, physicist, electneal engineer and so 
forth, and oases are firequent when a man is elected 
to several such bodies, demonstrating his versatihty 
or may be the difficulties of dmdmg soienoe mto 
professional groups Whilst for many purposes 
several such mdividual organizations are advan- 
tageous, one representative and respected body 
able and vnlltng to speak for science as a whole, 
and perhaps also engmeenng, is likely to achieve 
more There appears to be a growmg desire to 
have such a body, as the recent activities of the 
Bntish Association for the Advancement of Science 
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has proved But this is digressing — ^the point to 
be stressed is that the boundanes of the various 
branches of science have been defined and some 
mdiostion of these dehmtions artificial and 
changeable as they may be should m the reviewer s 
opinion have been included m such an encyolo 
peedia It is mterestmg to find Natubb and the 
Philosophical Magazine are classified on p 249 
under chemical journals while the Boyal Society 
heads the list of chemical societies I 


The pnntmg is excellent and is in double 
column with clear headings The illustrations are 
clear and helpful and some pleasing coloured plates 
are moluded The book is well produced and 
considenng its 1 200 pages is not too bulky for 
oonvement handlmg It will form a valuable 
addition to the hbranes of teaching mstitutions 
and be of considerable help to those pnvate 
individuals who can aflfbrd it requiring a reference 
book of science H R L 


Gulf Coast Oilfields 


Gulf Coast Oil Fields 

a Symposium on the t ulf Coast Oenozoic h dited 
by Donald C Barton and George Sawtelle Pp 
xxu + 1070 (lulsa Okla Amencan Association 
of Petroleum Geologists London Thomas 
Murby and ( o 1936 ) 4 dollars 18a 6d 

A t the Houston convention of the American 
Association of Petroleum Geologists held m 
March 1924 an attempt was made to give a 
comprehensive picture of American salt domes 
Papers mchided descriptions of oilfields theones 
as to their ongm and a general summary of 
research carried out to that date In 1920 these 
papers were published by the American Association 
of Petroleum Geologists m the form of a symposnim 
entitled Geology of Salt Dome Oil Fields 

Since that tunc a wealth of new information 
and discoveries concemmg Gulf Coast geology 
has come to light In fact developments during 
the mtervenmg decade have been far more rapid 
than during the quarter century which preceded 
pubhcation of the ongmal volume At the 1933 
convention of the Association at Houston a senes 
of papers was presented which reflected the trend 
of progress at that tune and these have formed the 
nucleus of a further volume under the above title 
recently published Other important papers have 
been added to make the whole symposium repre 
sentative of what is m reahty a new era of Gulf 
Coast geology 

The work comprises m all forty four papers 
grouped under three headings general and 
theoretical papers stratigraphy descriptions of 
oilfields and salt domes The last group is sub 
divided mto four regions South Texas South east 
Texas Southern Louisiana and East Texas An 
unusual frontispiece to this book is a mosaic of 
parts of forty aero photographs taken at heights 
of apinroximately 12 000 ft of Barbers Hill Salt 
Dome Chambers County Texas to facilitate 
accurate reading of this frontispiece the significance 
of various elements of the picture are mdicated 


and instruction given m the correct uiterpretation 
of this and sunilar aerial photographs 

D C Barton pomts out m a foreword to the 
voli me that apphcation of geophysical methods of 
prospectmg was largely responsible for the mcidence 
of the new era < t Gulf Coast history Half way 
through the period under review the number of 
known domes ha 1 been doubled by torsion balance 
and seismograph discovenes and an mtensive 
refraction campaign was being conducted Ihen 
after a short lull due to economic depression to 
the flood of oil from East Texas and deolme m 
geophysical s iccessos three important discoveries 
ui Texas and Louisiana confirmed the theory that 
deep dome structures are more prolific than shallow 
ones and easier to prospect The rate of exploration 
aftirwards became the fastest m the history of 
the Gulf Coast The area of potentially good 
production was vastly mcreased production zones 
were deeper and the depth of drilling almost 
doubled In 1924 production of crude oil was 30 
milhon barrels In 1934 it was 94 million barrels 
and m the first half of 1936 25} million barrels 
were produced from southern Louisiana alone 
It seems almost impossible that this rate of 
progress should be mamtamed but D C Barton 
predicts some interesting developments m the 
coming decade Of these perhaps the most 
spectacular is that wells to a depth of 20 000 ft 
or more may be mechamcally feasible and not 
commercially impracticable Moreover m his 
view there wiU be progressive improvement m 
geophysical techmque with the possibihty of 
detectmg commercial accumulations of oil and gas 
by direct method and prior to dnllmg though 
probably not at great depth Increased efficiency 
m recovery of crude oil from sands mcreased 
production of gasolene kerosene and diesel oil from 
a given quantity of crude ofl conversion of natural 
gas mto gasolene by pol 3 unerization and mcreased 
efficiency m the consumption of petroleum products 
as motor fuels will all combme to make the next 
decade as ju'osperous as the one that is just past 
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An Introduction to the Saentihc Study of the Soil 
By Prof Norman M Comber Third edition Pp 
vii +206 (London Edward Arnold and Co , 1936 ) 
7« 6d net 

W HILST no outstanding changes have been mode 
m the third edition of Prof Comber a deservedly 
well known book its subject matter has been brought 
fully up to date without sacrifice to the conciseness 
and elarity of the origmal text The book is intended 
for agricultural and horticultural students, that is, 
those whoso interest in the soil has a strong practical 
bias , nevertheless, the scientific pomt of view is 
mamtamed so consistently m each chapter that the 
student is led to thmk of the soil as much from the 
pedological as from the purely practical pomt of 
view Indeed, the greater part of the book is con 
cemed with the study of soil as a natural entity 
quite apart from the problem of its agricultural 
utilization It IS jierhaps the chapters dealing with 
the mam facts of soil physics and soil chemistry tliat 
help the reader most to Widge the apparent gap 
between the scientific and the practical approach to 
the study of soil 

The soientifio pomt of view from which the book is 
written is typified m the title of the penultimate 
chapter on The Artificial Treatment of the Sod”, m 
which the effects of common cultivation practices on 
soil fertility are briefly reviewed In this section a 
useful account of the repheated plot system used m 
modem field experiments is also given The chapter 
on soil water is a good example of the authors 
facility in statmg mam facts and definitions, which 
are apt to bo lost sight of m the more advanced 
literature of soil science Useful advice on how to 
use the latter is given at the end of the book, but 
m the text itself there are practically no references 
to the sources of the works which are quoted The 
mclusion of such references would be surely welcomed 
by what Prof Comber desenbee m his preface as 
botanists, ecologists and others besides agncuitural 
students , who are partly responsible for the demand 
for a third edition of this extremely useful book 
A J L L 

The Organisation of Agriculture 
with Applications to South Africa By Prof 
Hubert D Leppan Pp v + 83 (Johannesburg 

Central News Agency, 1936 ) 4« 

O NE of the most urgent of many tusks confrontmg 
South Africa IS to save the soil The causative 
evils most frequently cited are faulty pasture manage 
ment, particularly overstookmg, and cultivation of 
unsuitable land Behind these he racial, social and 
political causes that have mfluenoed the development 
of South Afnoan agriculture A complete re organiza 
tion of agnoulture is now imperative 
Prof Leppan considers that m a policy of land 
utilization concentrating almost entuwly on properly 
organized animal husbandry lies South Afhea’s chief 
hope of salvation He traces the past policy of 
encouraging cereal produoticm, assisted by export 
subeidioi, twnifs and a magmfioent elevator system, 
to the eoononuo consequences of the South Afhoan 
War, and pomts out that the reverse policy of 


encouraging cheap gram imports would have the 
effect of increasing soil fertility, thereby helpmg to 
save the veld from erosion The imported feeds would 
bo used to relieve pressure on the pastures, and not 
to carry more animals, which should be fewer and 
of better quality More use should be made of oulti 
vated land m produemg animal rather than human 
foods The moat market could be enormously ox 
tended and the demand for maize proportionately 
reduced, by educating the natives and raising their 
standard of living 

Prof Leppan considers that the land in South Africa 
IS overstocked with men as well as with animals 
and that a w lute peasant class is undesirable m South 
Africa He recominonds fostoimg urban activities to 
relievo pressure on the land and the State purchase 
of derelict farms which might bo rented on long 
leases with duo safeguards agamst overstocking anti 
other maltreat inent All economic anil political 
measures, however are useless unless thev are supple 
me ntary to controlled veld management 

a V J 

The Physical Basis of Geography 
an Outline of Gcomoqihology By Dr S W Woold 
ndge and B S Morgan (University Geographical 
Senes) Pp xxi 1-445 (london Now York and 
Toronto I ungmaris Crceii and Co 1937 ) 12a 6ii 

I N the first part of this book, the authors have 
deliberately taken sides , in an endeavour to 
place much debated topics m geophysics and tootonios 
clearly before the St uclent For example Wegeners 
continental drift theory is presented in a much more 
favourable hght than customary No harm will be 
done to the student by tins method of treatment 
provided he realizes that he is receic ing one pomt 
of view Incidentally it is pleasant to see that 
regrettable term betwixt moimtains somewhat 
frowned upon 

Ihe second and more important part of the book 
has a different tone Hero the central theme is the 
cycle of erosion as conceived by W M Davis and 
elaborated and modified by Jolmson and others The 
development of landscape under many environments 
IS critically discussed m the hght of the orderly 
sequence of this cycle Examples of the chronology 
of denudation, as for example m the Aiipalaohians 
and the Weald, ore fully deecnbed Marine erosion, 
and erosion, and erosion m lunestone regions are 
considered Under this last topic there is given a 
full account of the development of the land forms of 
the chalk in Groat Britain— forms in their way as 
remarkable and as interesting as those of the more 
fashionable Dalmatian Karst The book closes with a 
critical discussion of the influence of glaciation upon 
scenery, m which the views of the erosionists and 
protectionists are fairly presented, and with a short 
account of the possible put played by glacial control 
m oertam major physiographic effects of the Ice Age. 

This book, and especially the more important 
second part of it, should be read by geographers and 
geologists alike, as it is a sound and ontioal expositKMi 
of erosion processes 
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Arctic Harpooner 

a Voyage on the Schooner Abbte Bradford, 1878- 
1879 By Bobert Ferguson Pp xii + 216 (Phila- 
delphia University of Pennsylvania Press , London 
Oxford University Press, 1938 ) 9a net 

M r L D STAIR, evidently vnth great care, has 
converted the diary of Robert Ferguson into 
a narrative It is certainly a readable book, but 
there is at tunes the slightest uneasiness in the 
reader s mind lest the editor may have been carried 
away by his theme the feeling is probably unjusti 
fied Matters of precise interest are (a) the accounts 
of the Eskimo and of Ferguson s success on his land 
journeys, short though they were due to adopting 
completoly the native mode of lift , long before 
Btefansson, and (b) the information regarding the 
Greenland whale, at that time the whale 
Feiguson mentions a whale about 95 ft long , 
this can scarcely bo correct since the Bo\ William 
Scoresbj , D D , IRS, considenxl 65 ft unusual 
and 70 ft the absolute limit of size for this species 
On the other hand, FoTgiison s figure of 130 barrels 
for this mdividual seems surprising, but the careful 
Sooresby measured a whale of 62 ft which gave 24 
tons of oil and saj^ that whales yielding 20 tons of 
oil are by no moans uncommon ’ and whales have 
been caught that afforded nearly 30 tons of pure 
oil He states further that the ton or tun of oil 
18 262 gallons wine measure ’ , this is still the basis 
of the barrel of whale oil, which is reckoned m round 
figures at 40 gallons or 6 barrels to the ton Ihese 
whales therefore gave 120-180 barrels, which would 
be roost remarkable for the gigantic Blue whale of 
the South It should be mentioned on Sooresby s 
authority that the blubber of the Greenland whale 
IS from 8 or 10 to 20 inches thick 

J E Hamd-ton 

Industrial Chemistry 

an Elementary Treatise for the Student and General 
Reader By Prof Emil Ramond Riegel Third 
edition Pp 861 (New York Kemhold Publishmg 
Corporation , London Chapman and Hall, Ltd , 
1937 ) 28« 6d net 

P ROF RIEGEL’S book provides an admirable 
survey of modem industrial chemistry which is 
smted to the needs of the student emd the general 
reader The various sections have been written with 
the collaboration of experts and give m a concise 
form a wealth of authoritative information The 
topics include mineral acids and alkalis, nitrogen 
products, phosphates, fertilizers, cements, oeramios, 
glass, fuels, water, coal products, electrothermal and 
electrolytic processes, petroleum, and the important 
orgamo chemical mdustnes such as the manufacture 
of dyes, pigments, oils, explosives, mbber, etc There 
are also good chapters on chemioal plant and mstru 
ments of control, and on the metalhiigy of iron and 
steel, copper and other common metals, and on the 
platinum metals and radium The treatment is 
sufficiently detailed to bo really useful, and the book 
is well illustrated and mdexed There are references to 
standard treatises and to recent articles m journals — 
the latter mostly Amenoan 


Physikalische Methoden m Chenuschen Laboratonum 
Pp v+267 (Berlm Verlag Chomie, GmbH, 
1937 ) 3 60 gold marks 

D uring 1036~37, a senes of thirteen articles on 
the application of now physical methods to the 
solution of chemioal problems appeared in the German 
to6hnioal journal Angewandte Ohetme these have 
now been reprinted and collected in the book under 
review J he subjects treated are X ray methods, 

ultra sonic waves, chromatography (three articles), 
Raman effect, dielectric loss, spectrum analysis (two 
articles), polarographic methods (two articles), photo 
electric spectrophotometry, and colonmetry with 
colloidal solutions Some of the articles, for example, 
those on the application of X ray methods and of 
ultra sonic waves, ore mainly oonoemed with a de- 
scription of the results obtained, but in others, as 
those on chromatography and the polarograph, 
adequate experimental details are given The authon 
of the various sections have had praotioal expenenoe 
of the subjects about which they have written, and 
BO the matter may be regarded as authoritative, 
although as 18 to be expected the style is not 
uniform Altogether the compilation should prove 
of considerable mtorest to chemists who wish to 
become acquainted with some of the recent develop 
ments in experimental technique The book is Well 
produced, in spite of its paper covers, and is oxoeUent 
value for its relatively small price S G 

The Modern Mind 

By Michael Roberts Pp 284 (London Faber 
and Faber, Ltd , 1937 ) 8s 6d net 

T he special mterest of this brilliant and well 
written essay is the development given to the 
view that the history of thought shows that there are 
attitudes of mmd oorresponding to various bistonoal 
periods , and that so far as the English mind is eon 
cemed , such attitudes are evolutionary products m 
volving the mturtions and inhibitions of our medieval 
anoeetors This is coupled with the author’s effort 
to re establish truth as poetry uad religion apprehend 
it, though he seems to think that poetry and religion 
have no oonoem with facts at all In the exposition 
of these views, the author displays great learning 
and a gift for disoovermg striking analogies How- 
ever controversial some of his eonolusions may be, the 
readmg of his book will be found to be both beneficial 
and pleasant T G 

A Scheme of Inorgamc Qualiutive Analysis 
By Dr E M Eltoddart Pp vii+39 (London 
William Hememann, Ltd , 1937 ) Is M 

T his small manual, contains some useful tables 
for group separations and confirmatory tests. 
By onuttmg equations, which the studoit can find 
m the text books of inorgamo chemistry, it has been 
possible to get the material mto a small qiaoe, eon 
venient for benoh use, and to produce an mexpensive 
giude to qualitative analysis The book is very 
clearly written and should prove useful in school 
and college laboratones The standard is that of the 
London Intermediate and General B So 
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Foundations of Physics 
By Prof. A. S. Eve, F.R.S. 


T he relative fields of physics and metaphysios, 
and the relation of theory or speculation to 
experiment m the pursuit of natural knowledge, 
have been the subject of several eontributions to 
Natube m recent months In May of last year, 
under the title of “Modem Anstotclianism”, Prof. 
H Dingle presented Aristotle and Galileo as 
examples of opposmg schools of thought in a 
discussion in which the mam question raised was 
“whether Hie foundation of science shall bo 
observation or invention”. A month later. Nature 
published a special Supplement containing com- 
munications from many leading scientific workers 
on the desirable balance to be mamtamed between 
observational methods and deduction by pure 
reasoning from speculative assumptions One 
aspect of this wide subject was developed further 
m a discourse on “Science and the Unobservable” 
delivered by Prof. Dingle at the Royal Institution 
and published as a Supplement to Natubb of 
January 1 of this year ; and this was followed by 
two articles by Dr Harold Jeffreys on “Science, 
Logic and Philosophy” in the issues of April 16 
and 23, dealing with relationships between what 
is understood as idealism and realism. A week 
later, m an article entitled “The Pragmatic and 
the Dogmatic Spint in Physics”, Prof J. Stark 
attempted to divide physios mto two groups or 
tendencies ; and at the same time made an un- 
pardonable attack on the Jewish people m general 
and Einstein in particular The article was based 
upon a communication made by Prof Stark to 
Dos Schwarze Korpa in connexion with the move- 
ment to purge Ge^an science of Jewish influmioe 
and was contributed to Nature by invitation of 
the Editor in order to obtam an authoritative 
statement from Germany upon what this influence 
was supposed to signify. 

Prof. Stark’s article has been met with cold dis- 
favour by the generahty of {diysicists, who have 
made no reply to it, deeming that the statements 
in question carried with them their own refutation 
so obviously that no answer was required. 'There 
was, however, another reason for this silence. 
Men fear to pour oil, not on trouble water, but 
on a blazing fumaoe, which if left undisturbed, 
might reach exhaustion by its very violence. Yet 
it may be desirable not to let the case go by 
default, but to avwt strife and discord by an 
examination of the true state of affairs. 

Early in the nineteenth century, Fourier in his 


“Analytical Theory of Heat” stated the prmoiples 
which guide us m oiir scientific outlook 

“Primary causes are unknown to us ; but are 
subject to simple and oonstant laws, which may bo 
discovered by observation, the study of them bemg 
the objeot of natural philosophy.” He then referred 
to the triumphs of Qalileo and Newton, whore so 
many great effects follow from so few causes, and 
then contmued, “but whatever may be the range of 
mechanical theones, they do not apply to the effects 
of heat Those make up a special older of phenomena, 
which cannot be explamed by the prmciplee of 
motion and equilibrium. . . . Profound study of 
Nature is the most fertile source of mathematical 
disooveries. . . . There cannot bo a language more 
umversal and more simple, more free from errors and 
from obscurities, that is to say more worthy to express 
tlie mvanable relations of natural things. Considered 
from this point of view, mathematical analysis is as 
extensive as Nature itself, ... its chief attnbute 
IS oleamess ; it has no marks to express confused 
notions. It brmgs together phenomena the most 
diverse and discovers the hulden analogies which 
imite them” 

No apology is needed for quotmg Fourier — a 
man who combmed observation and theory, and 
found relations which, to so great a degree and 
in so many cases, could represent what we believe 
to be as close an approach as is possible to natural 
phenomena, which we somotimes rather vaguely 
call reality. 

There are to-day no physicists who do not seek 
and encourage tests by experiments and observa- 
tions in order to verify, modify or reject their ideas 
and theories Thus, Rutherford said that it would 
be time to abandon the theory of radioactivity (at 
first strongly opposed by some great authorities 
as a most revolutionary idea) os soon as a smgle, 
definite, experimental result contradicted it. 
Emstem actually named and described three 
fundamental observational results which, if not 
verified, would necessitate the abandonment of his 
theory of relativity Is this dogmatism ? Consider, 
too, how that theory arose The test experiments of 
Michelson, Morley and Miller had failed to indicate 
the swift motion of the earth through the ‘lum- 
iniferous aether” and it was necessary to revise 
Newtonian mechanics and to bnng them into 
harmony with electromagnetic theory. The efforts 
of Fitzgerald, Lormor and Lorentz mdioated a road 
which, extended and widened, enabled Einstein to 
enunciate his great principles of special and general 
relativity. Ilie experiments of Kaufmann and 
Buoherer showed that the masses of electri|^ 
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particles increased with high velocities an idea 
never contemplated by Newton The relation 
between energy and mass the greatest result of 
our times largely due to Einstem has received 
confirmation m the balance sheet of energy m 
nuclear transformations In the field of statistics 
the Bose Fmstem relation takes high rank m 
phjiBics with its counterpart the h ermi Dirac Nor 
must we allow prejudice to blind us to the fact 
that Emstein received his Nobel prize for his 
discoveries apart from relativity and mdeed his 
photo electric relation is one of the most fiinda 
mental m the realm of atomic physios ' 

The history of science is full of remarkable 
chains of which successive diacovenes are the links 
Thus Rutherford surmised the existence and stated 
the properties of the neutron m 1921 Four years 
later Chadwick was writing that the time had 
come to make a determmed search for it — a 
search which was made m vam until the Cune 
Joliots obtamed strange and unerpeoted results 
when bombardmg beryllium with alpha particles 
and Chadwick then saw his goal m sight Would 
Rutherford be termed pragmatist or dogmatist m 
1921 ? 

An equally remarkable development came from 
Faradays researches His work on electrolysis 
needed no development it was simple and com 
plete Not so his work on induction which re 
quired the mathematical gemus of Maxwell to 
bnng it to fruition by his remarkable conception 
of an electric displacement current m regions 
devoid of matter surely a conception as revolu 
tionary as any of our modem ideas The whole 
electromagnetic theory was bom and the relation 
between electricity and hght established Ten 
years after the death of this great physicist who 
blended theory and practice m the highest degree 
Hertz started his remarkable and successful in 
vestigations on the production of electromagnetic 
waves and these radiations were explored by a 
host of able workers imtil eventually Marconi 
achieved his triumphs with far flung radio mes 
sages 

A more remarkable chain of discovery is that 
which ongmated with Planck who found it tnevtt 
able to beheve that energy passed between atoms 
as quanta proportional to their frequencies and 
thereby succeeded usmg the most revolutionary 
idea of our tunes m a rational theory where Wien, 
Rayleigh and Jeans had m part sucoeeded, but 
then met with insurmountable obstacles TcMlay 
Honoks constant takes a permanent place in 
physios with other fundamental constants such as 
the mass of a hydrogen atom the eleotromo 
charge or the velocity of light There must be 
many who remember the staunch resistanoe that 
the quantum theory m its early days met from 
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man} most distinguished men of science who to 
day accept it as part of the ordinary nature of 
things — but who dares to say that he understands 
it 1 How rash it would be at any time to trammel 
or despise those who are working on the fasoinatmg 
borderline of the known and the unknown 

In due course Bohr was able to blend the idea 
of quanta with the electrons aroimd the Rutherford 
nucleus and to obtam a remarkable theory of 
radiations for hydrogen lomzod hehum and for 
X rays connect^ with the mner rmga of the 
heavier atoms His marvellous theory still the 
background of the ponodic table and spectral 
analysis showed signs of cracking m 1925 when 
applied to numerous cases of atomic radiation A 
way out of these serious difSoulties has been found 
by L de Broglie Sohrodmger Bohr Heisenberg 
Dirac and others The problem was one of the 
most difficult ever presented to the human mind 

It was the many bodied problem compboated 
with eloctno charge spm and magnetic moment 
Complete failure might well have been anticipated 
but the remarkable sharpness of many spectral 
lines even when powerful magnetic or electric 
fields were apphed by Zeeman or Stark showed 
that there was some ordered suuphcity m apparent 
chaos Following the lead of experimental results 
certam rules were formulated so that equations 
were found showing something m the nature of 
standmg waves which mdioate the probable posi 
tion of the electron at any tune These equations 
approach reahty m the sense that they give the 
right answers ' It is as though a man used 
logarithms without understanding the theory 
underlying them 

The fact that pliysical mterpretation lags far 
behmd the mathematical calculation (which are 
nevertheless based on experimental results) m no 
wise detracts from the work of these men of 
gemus who belong to vanous nationahties If 
these men are to be deemed dogmatists then it 
would indeed be an honour to be moluded in their 
ranks But the whole theory of pragmatists and 
dogmatists is pure moonshine and to link suoh 
discoveries mainly with the Jewish people is a 
poor compliment to the rest of mankind 

A more just estimate of the true situation is 
that due to Maunee Duo de Brogbe who wrote m 
Natubb of May 7 1933 

Recent theoretical views suggest that a me 
ohamstio view of Nature cannot do pushed beyond 
a oertom pomt, and that the fimdamental laws can 
only be expressed m abstract terms, def 3 nng all 
attempts at an mtelligible descnption Tim ^nlo 
sophy of science has always swung between these 
two pomtfl of view The work of the great plmieist 
[Rutherford] to whom these lines are (Mcuoated 
^owB however to what brilliant discoveries the 
method followed by Lord Rutherford can lead ' 
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There are nevertheless many great leaders 
notably Bohr who behove that we are still merely 
approaching the problem and that m due course 
the reasons for the correctness of the quantum 
theory and wave mechamcs will be made clear 
This further step if it is ever achieved will not 
detract from the fame of the present pioneers At 
least it has been made certam that novel ideas 
due to many great men of science often revolu 
tionary m type have first been scorned and later 
accepted but there has certainly never been any 
necessity for what has been called advertismg 
Let us name Copermous Galileo Newton Founer 
Maxwell Planck Rutherford Bohr b mstem 
Other names might be added of men whose just 
fame is not yet so firmly established men belong 
mg too to various nationalities — i matter of no 
real importance m science 

Rutherford mdeed frequently lectured on his 
discoveries to a variety of audiences in many 
countries all over the world He believed that it 
was one of his duties to mterpret and sprevd the 
good news of scientific discovery and progress He 
would be a rash man who dared to use the word 
advertismg m this connexion and no fair mmded 
man will connect the word with Einstem for his 
views quickly and naturally caught and held the 
attention both of the well informed and the 
general pubhc 

Although Rutherford made no moursions mto 
wave mechanics and held fast wherever ind as 
long as he could to classical views yet he was 
honest enough to admit when the latter failed and 


he was eager to adopt anythmg however modem 
or revolutionary its source which might assist 
him m his research work such as the use of 
resonance to secure low voltage transmutation an 
idea due to Gamow and to Condon and Gumey 
(1928) derived from wave mechanical theory and 
impossible from a classical viewpomt We must 
also admire that abstruse analysis of Dirac mvolving 
negative energy which led him to the conception 
of a positive electron before its discovery m 
cosmic rays by Anderson and its confirmation by 
Blackett Here os m so many oases ideas which 
might be termed dogmatic by some have led 
directly to the pragmatic In fact theory based 
on experiment or observation (and who bases it 
on anytbmg else ?) will often yield results at first 
unexjiected just as b araday s experiment led 
through Maxwell s theory to wireless telegraphy 
telephony and 1 roadcastmg on one hand and 
to our gigantic jwwor houses and olootncal supply 
on the other 

That 18 the gist of the whole matter and there 
IS nothmg more to be said The search for truth 
or reality is common to all but there may be 
difierent avenues of approach Ijet us throw these 
open without hmdrance and give full credit to all 
who extend by any means our nxtural knowledge 
settmg \side all prejudices and determmed that 
the rule of reason and the law of libert> shall 
prevail throughout the realms of science 
3 e also Prol C 0 Darw i rn Ic al addross to Sect o A 
Hathen atica a I HI ys al Scl o of the Br t nl Aeto atlon 
deliver'd at la brdge 11c Adva on t f S I nc 19IS 
Lon Ion B rll gto IIo se 


Sir William Herschel, 1738-1822 

By Sir Frank Dyson, K B E , F R S 


A t the age of thirty five years Wilham 
Herschel a distmguished and prosperous 
musician was impelled to explore the heavens 
He found a small telescope which he had hned 
insufficient for his needs and with great skill and 
patience constructed larger and larger instruments 
After his day s work, ho spent a great part of the 
night observing the stars The conclusions he drew 
from his observations were characterized by an 
originality boldness and splendour of outlook 
which have placed him among the greatest 
astronomers We ought he wntqs to avoid 
two opposite extremes If we indulge in a fanciful 
imagmation and build worlds of our own we must 
not wonder at going wide from the path of truth 
and nature On the other hand if we add 

obaervation to observation without attempting to 
draw not only certain oonolusions but also con 


jeotural views from them wo ottond agamst the 
very end for which obsi rvatioiis ought to bo made 
I will endeavour to keep a proper medium but if 
I should deviate from that I oiild wish not to fall 
into the latter error 

Frederick Wilham Herschel was born at Han 
over on November 15 1738 His father was a 
hautboy player in the Hauovonan Guards and 
at the age of fourteen William was engaged as a 
musioian m that regiment He left in 1757 as he had 
taken no oath binding him to mihtary service He 
received a formal discharge m 1762 The legend 
that he deserted from the army and received 
a pardon from George HI m 1782 is a fiction 

Towards the end of 1767 Herschel came to 
Elngland and for some time had hard work to earn 
a bvmg by oopymg music and giving occasional 
performances His musical abilities were gradually 
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recognized, and m 1760 he was appomted m- 
struotor of the band of the Yorkshire Mihtia 
stationed at Richmond In 1762 he resigned this 
post he composed symphonies, conducted concerts 
at Leeds, was for a short time organist of the 
Halifax parish church until m 1706 he became 
organist at the Octagon Chapel at Bath He was 
soon the centre of musical activity m this fashion 
able watering place and had a busy hfe, composina 
conducting concerts and talung pupds 
As music was not sufficient for his boundless 
energy, Herschel studied Italian, Greek harmomcs, 
mathematics, optica and astronomy In 1773, ho 
hired a small telescope and commenced to search 
the heavens He soon wanted a larger telescope, 
and after many experiments and failures succeeded 
m making a Newtoman reflector of six and a half 
inches diameter and seven feet focal length The 
paraboho mirror was of speculum metal m the pro- 
portion of 6 lb of tin to 9 lb of copper He oast 
the disk himself ground it and pohshed it with 
his own hands With this instrument, he repeated 
and extended a previous survey of the heavens 
His mtention was to find bright stars with faint 
stars near them on"* the supposition that the 
difference of magmtude was the effect of distance 
and might thus serve to determine stellar distances 
On March 13 1781 Herschel made this entry m 
his note book In the quartile near C Taun, the 
lowest of the two is a curious either nebulous star 
or perhaps a comet After several cloudy nights, 
he found on March 17 that the star had moved 
and was presumably a comet He oommumoated 
his discovery to Maskelyne the Astronomer Royal 
who wrote to him on April 23 “It is as likely 
to be a regular planet moving in an orbit nearly 
circular round the Sun as a comet moving a very 
eccentric ellipsis I have not seen any coma or 
tails to it” The evidence of its great distance 
and uniform movement soon showed that the body 
was, m fact, a new planet This was an astounding 
discovery, as no one had ever imagmed there could 
bo more than the five planets Mercury, Venus, 
Mars, Jupiter and Saturn, which had been known 
for ages Herschel was awarded the Copley Medal 
of the Royal Society m November 1781 and was 
elected a fellow of the Society in December 
The attention of George III was directed to the 
fame of the Hanovenan astronomer, with the 
result that Herschel was appomted Kmg' s 
Astronomer with a salary of £200 a year He was 
now relieved of the necessity of snatchmg astron 
omical observations m the mtervals of concerts 
or sitting up all night after a hard day’s work 
He had at this tune a 7 foot telescope of 6 mohes 
aperture and a 20 foot telescope of 12 mohes 
aperture He now proceeded to make a 20 foot 
telescope with an 18 Inch speculum, and com- 
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menoed his famous 'sweeps’ to find what was m 
the sky and to gauge the depths of the heavens 
Some years later, he constructed the great 40 foot 
telescope with a 40 inch speculum Before he had 
made the fiat mirror so os to use the telescope m the 
Newtoman form he looked down the tube directly 
with his eyepiece and found the defimtion good, 
and the brilliancy greater owing to the absence of 
a second reflection He accordingly adopted what 
IS known as the ‘ Hersohehan” type of reflooting 
telescope m later work 

Herschel contmued his observing with, if 
X>08sible, moroased vigour, findmg m his ‘sweeps’ 
objects which ennoh the natural history of the sky 
and classifying them aooordmg to their species, 
hundreds of double stars, thousands of clusters and 
nebulae Double stars attracted him because he 
hoped to find a paraUactic displacement between 
a bnght star and its faint neighbour, and thus 
obtain an idea of stellar distances He published 
a list of 269 double stars m 1782, giving their 
position angles and their angular distanoee apart 
mferred roughly from the size of the disks In 
1784 he published a further list of 484 stars, with 
their distances apart now measured by a micro 
meter He seems to have suspected that some of 
them might be real binary systems By 1802 
he was satisfied from the changes m position 
angle that a considerable number of these stars were 
bmary systems moving m elhptio orbits under their 
mutual gravitation Newton’s law thus held m 
these distant regions m space 

In 1760 Mayer had* mdicated the perspective 
effect which would be shown m the proper motions 
of stars by the movement of the sun m space, 
but had failed to find it In 1783, from the 
proper motions of seven bright stars given by 
Lalande, Herschel deternuned that the sun wm 
moving m the direction of X Heroulis From a 
larger number of stars he obtamed a slightly 
different and not quite so good a direction as that 
found by later researches firom thousands of stars 
arranged m all manner of ways according to 
magnitude size of proper motion, and type of 
spectrum 

Hersohel’s ideas about the physical nature of 
the sun now seem to us very extraordinary He 
regarded it as a dark, cool, sobd globe, possibly m- 
habited, protected by a layer of cloud from the 
light and beat of the upper lummous region Thu 
Bohd part of the sun u revealed in the openings 
of the lummous region shown m sun spots Thu 
theory held the field for many years Erroneous 
facts are harmful, but erroneous theories are better 
than none at all and act as moentives to better 
ones 

With hu large telescopes, Herschel exasumed 
the planets He duoovered two satelUtas rovolvlBg 
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around Qeorgium Sidus’ or Ursnua, and fchus 
enoouraged found two additional satellites of 
Satum He found that Venus was covered with 
clouds, noticed the changes m the white spots at 
the poles of Mars, and concluded that Mars was 
most like the earth as regards habitabihty He 
determined the direction of the axes, periods of 
revolution and oblateness of the planets He 
found that a spot m the atmosphere of Tupiter 
had a different penod of revolution from the rest 
of the planet 

Hersohel’s name is inseparably associated with 
great telescopes, but for the years 1795-97 he 
mterrupted his work to arrange the stars m 
different constellations, according to their magni 
tudes This was largely done with the naked eye 
The work was not estimated at its full value until 
Prof E C Pickermg reduced and discussed the 
observations Hersohel furnished observations of 
nearly 3 000 stars from which their magmtudea a 
hundred years ago can bo determined with an 
accuracy approaching that of the best modern 
catalogues ’ 

Herschel was attracted by Messier s short list of 
nebulae and clusters published in the Connatsaance 
des Tempe for 1783 In the belief that all nebulae 
could bo resolved uito stars he commenced a 
survey of the whole sky with his now 20 foot 
reflector of 18 mchea aperture At the same 
tune, by countmg the number of stars m equal 
areas m different parts of the sky, he purposed to 
‘gauge’ the depth of the sider^ universe He 
began these famous ‘sweeps’ of the heavens on 
October 28, 1783 Ho first placed his telescope m 
the meridian and standmg in a gallery at the end 
of the telescope could give it a motion in azimuth 
of 10® or 12® either way He moved the telescope 
slowly backwards or forwards and noted what be 
saw He then changed the telescope 8' or 10' in 
altitude Twenty or thirty of such operations he 
called a ‘sweep’ They were very fatiguing and 
spoiled the sensitiveness of his eye for famt objects 
After the forty first sweep he discarded this 
method and had recourse to vertical sweeps, 
employing a workman to move the telescope, and 
calling out his observations to his sister Carolme, 
who noted them down In 1789 he published a 
catalogue of 1,000 clusters and nebulas “As a 
mere explorer of the heavens,” wrote Agnes Clerke, 
“his labours were prodigious He discovered 
no less than 2,500 Nebulae, 806 double stars, and 
passed the whole firmament m review four several 
times, and counted the stars in 3,400 gauge 
fields” 

In these ‘gauges', Hersohel counted the numbw 
of stars in the field of view of his eyepiece, which 
had a diameter of 16' His telescope revealed all 
the Stan to about the fourteenth magmtude, at 


least a thousand times as famt as the famtest 
star visible to the naked eye He found that the 
number of stars diminished with mereasmg 
distance from the Milky Way until they were only 
one thirtieth of the number at its pole He was 
thus led to the ‘gnndstono’ theory of the ‘Con- 
struction of the Universe His views were modified 
m hxs later papers m 1811 and 1814 and he reahzed 
that the Milky Way is more complex and that 
nebulie are not always irresolvable clusters “We 
may have surmized nebulae to be no other than 
clusters of stars disguised by their very great 
distance but a longer experience and better 
aioquamtanoe of their nature will not allow of 
such a pnnciple ” He gave the name “planetary 
nebulae ’ to bodies which, notwithstanding their 
planetary aspect retam a hazmess by which they are 
surrounded and evinces their nebulous origin ” 
He regarded the Onon nebula as true nebulosity 
and typical of other extended nebuhe, but retained 
his belief that some nebul® were resolvable into 
stars and were comparable m size with our own 
Galaxy 

Only the briefest reference can be made to an 
important paper published m 1809, when he 
discovered that the heat derived immediately 
from the sun or from candescent torrestnal sub 
stances is occasioned by rays emanatmg from 
them , and that such heat making rays are 
subject to reflexion and refraction He gives in 
a diagram the mtensity of the heat m what we 
should now call all wavi lengths extending from 
the mfra red to the violet 

We must on no account overlook the help 
Hersohel received all his life from his devoted 
sister Carolme From 1772 she was his constant 
companion, housekeeper and assistant in his music 
and astronomy She accompamed him to Slough 
and would sit up whole nights takmg down bis 
observations and copymg them out the followmg 
day When William marned she took lodgings m 
Slough and still continued as his assistant At 
her brother’s suggestion, she searched for comets 
and discoveied no fewer than eight After Hersohel’s 
death she returned to Hanover and prepared a 
catalogue of 2,500 nebuke and clusters discovered 
by him For this she was awarded the Gold Medal 
of the Astronomical Society She died in 1848 
after a prolonged and oheerv old age 

On May 8, 1788, Hersohel married Mary, 
daughter of Mr Adee Baldwm, a merchant of 
the City of London, and widow of John Pitt, Esq 
Their son John was bom on March 7, 1792 Mrs. 
Herschel was of an amiable and gentle chaiamter 
and hved on friendly terms with Carolme, whom 
she had displaced In 1791, Herschel visited 
Glasgow and was given the freedom of the Oity 
and a doctorate of laws by the Umversity, and 
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on hifl return colled on Michell, an aatronomer of 
distmotion and onginabty In 1802 he went to 
Pane and met Messier Delambre, Laplace, Count 
Rumford and Napoleon In 1816 he was knighted 
by the Prmce Regent In 1820, when the Astro* 
nomical Society was founded, he was made its 
first president Ho was too feeble to attend the 


meetings, but allowed his last paper to be pub- 
lished m the Memoirs of the Society He died at 
Slough on August 26, 1822, and was buned m the 
Church of St Lawrence at Upton * 


* In tlio prepnntiun of this article I have used to a neat extent 
the admirable Introduction to The Scientific papers ofSlr William 
Heraehol written by Dr Dreyer and am also Indebted to a oonverta 
tion wlMi Dr W H Steavensoi — J W D 


Obituary Notices 


Sir Robert Mond, F R S 

R OBLRT 1 I DWIU MOND tlu tldpr son of tho 
late Dr Ludwig Mond F U S , was bom at 
Famu orth, ntar Widnos Lancaslnro, on September 0 
1867 and was brother of Allred Mont/ Mond tho 
late Lord Melehctt Ho was odwatod at Cheltenham 
and at P< terhoiise, C ambridgo I ntor ho worked at 
the Polytechnicum /uruh, and at tho Universities 
of Edinburgh and t.lasgow, and liod tho privilege of 
bemg private assibtant lo bir William Thomson 
(liord Kelvin) His first wile the mother of his two 
daughttrs died tragiiallj in I gypt in 1006 and 
he man led in 1922 Mario I ouiso To Manadi of 
Bello Isle on Terro Biittany 

In eonsoqiunco of his varud training m tlu 
physical scienoos and tho atrnosphoro of his homo 
Robert Mond liad an c xtraordinaiy wide outlook on 
soientifie problems so that while never bocommg 
a specialist in any one branch he was able to con 
tribute materially to the solution of problems m 
these subjects On proceeding to Winniiigton he 
had the privilege of woiking not only with his father 
but also with such distinguished collaboiators as 
Carl Langor and hnedrich Quincke Ho assisted iii 
the investigations leading to irnpro\omont8 m the 
production of ^mc by tlie electroly sis of zinc chloride 
and to tho discovery of nickil carbonyl, the basis 
of the prociss for the pioduction of pure nickel In 
tho course of time, Robert Mond was called upon to 
assume positions of responsibility in various organize 
tions ansing from the exploitation of scientific 
investigations at Wmnmgton He joined the board 
of directors of Brunner Mond and Company 
and the Mend Nickel Company, of which he 
subsequently beoamt chairman 

In connexion with the exploitation of the nickel 
mmes at Sudbury Ontario, Robert Mond identified 
himself with tho Royal Ontario Museum, Toronto, 
of which he became trustee and to which he gave 
considerable sums of money and also enriched by 
valuable contributions ansing from his archsaologicol 
mveetigations m Egypt His absorbing mterest m 
arohteology dates from about 1898, when, shortly 
after his marriage, ho had to spend winters out of 
England for health reasons In his earlier days, 
Robert Mond was a keen mountameer, and later, 
although never of sound physique, his imususl 
vitidity made it possible for him to undergo physical 


strain which always surpnsi d those who knew him 
intimately 

In 1910 Robeit Mond wont to live at tombo 
Bank, Sev» nooks — one of the first houses to have 
electric lighting mstolli d — with its model farm and 
laboratories originally intended for his father s use 
Characteristically and with his usual vigour, Robert 
Mond took up foi him new investigations in agri 
culture, imluding stock brooding and it was from 
here that ho supplied with milk tho Infants Hospital 
m Vincent Square founded ns a memorial to his late 
wife The late Prof H I Armstrong used to mam 
tain that Robert Mond was the first to appreciate 
the meanuig of pure milk and to conduct his ex 
penmonts on a satisfactory scale 

It 18 difficult to give an adi quato account of 
Robert Mond s scientific and industrial mtereste 
Hib scientific greatness lay not so much m what he 
himself discovered or achieved but in what ho did to 
make it possible for those to achieve who were lees 
fortunately placed Especially after hm father s 
death, ho regarded his wealtli and position as a trust 
to be used m the advancement of knowledge and 
appreciation of beauty, and through that of inter 
national peace and fellowship, and he worked 
incessantly to achieve this ideal 

Tlie large numlier and extent of Robert Mond s 
benefactions will probably never bo known to tho 
outside world and if by chance ho happened to 
mention any one of them to an mtunato friend one 
felt that he had been guided by his ideals rather 
than by the mere amelioration of a difficult financial 
situation Some of them in Great Britam are known 
There is his large benefaction to the University of 
Liveipool, of which he held the honorary LL D degree 
Another typical example of what he has done for 
the advancement of scientific knowledge is his work 
for the Royal Institution Sir Robert Robertson, 
tho honorary treasurer, has written 

“By the scune deed of trust (1896) of Ludwig Mond 
in which he conveyed tho Davy Faraday Research 
Laboratory and its endowment to the Royal Institu- 
tion, Robert Ludwig Mond was named Honorary 
Secretary of the Laboratory Committee for life 
When m London he came oooasionally to the meetings 
of tho Committee and read the mmutes To the 
equipment and furnishing of the Davy Faraday 
Laboratory, he gave much thought and travellea 
over the Continent and m America studying arrange- 
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tnents of Uboratonee and purchasing apparatus for 
bis father’s foundation Although forty years have 
passed since the laboratory was fitted up according 
to his designs, the arrangements of benches and of 
electnoal distribution are still in use At the oelebra 
tion of the centenary of Faraday s discovery of 
electricity from moving magnetism (1031), he ropre 
sented the Faraday Society and gave £5 000 towards 
the reconstruction of the theatre His interest in 
the Davy Faraday Laboratory continued unabated 
and recently he gave £2 000 to its funds Ho also 
caused to be collected and printed a list of workers 
in the laboratory fiom 1890 to 1932 with their 
publications The Royal Institution has lost a good 
fnend 

It 18 interesting to note that Robert Mond s know 
ledgo of the Royal Institution and the unique place 
it occupies as a scientific centre guided him to a 
large extent in what he did later in Paris Much 
more rotently, he gave a sum corresponding to the 
amount he gave to tho Maison de la Chimio in Paris 
to the funds of the National Coimcil for Chemistry 
Like his father, keenly mterested in the docuraenta 
tion of scientific knowledge, he hoped that this might 
be a nucleus from which the more satisfactory 
documentation of chemical literature and, possibly, 
a British House for Chemistry might arise 

In celestial chemistry and other related branches 
of astronomical research, Robert Mond also took 
keen mtoroet and encouraged m many ways He 
was one of tho seven original subscribers to the Hill 
Observatory Corporation, registered m 1916 to 
establish an observatory at Salcombe Regis, 8id 
mouth, Devon, the name bemg changed m 1921 to 
the Norman Lockyer Observatory, m memory of tho 
distmguished astronomer who founded it He became 
chairman of the corporation twenty one years ago 
and occupied that piosition when he died Since its 
foundation, tho Observatory has been equipped and 
mamtamed entirely by private donations, and Robert 
Mond was one of its chief benefactors Six years 
ago, he generously presented to the Observatory a 
completely new form of photographic equatorial tele 
scope, which he termed an ‘astronomical robot’ for 
the photography of extensive celestial fields with long 
exposures and on different scales 

In recent years, Robert Mond became as much at 
home m France as in Great Britam This was partly 
a result of his ardent desire to improve mtomational 
understanding among scientists generally and chemists 
in particular In France, ho was a generous benefactor 
of the British Institute m Fans, and he worked whole- 
heartedly for the France Grande Bretagne Association 
Our French colleagues realized his unique qualities 
and honoured him (and us) by electing him president 
of the Sooi6t4 de Chiime mdustnelle, an ofSoe which 
he held at the tune of his death 

The founding m Fans of the Maison fie la Chunie 
as a memorial to Marcelm Berthelot appealed to 
Robert Mond mtensely m his own words, “L’ldfel 
que matAnalisent oes bAtiments a permis do or6er 
mieux qu une maison un 6tat d’esprit mtemational 
Et o’est oette foi commune qui, lorn dee luttes de la 
pohtique, cherche k Clever toujours plus haut tea 


manifestations de I’mtelligence soientifiquo et le 
rayoimeraent du g6nie humam ” Ho became Mombre 
du Conseil d’ Administration de la Maison de la 
Chume and, apart from oontiibuting 1,000 000 francs 
to its funds and m order that its future and develop 
ment might be secured ho founded and became 
president of the Soci6tb dos Amis de la Maison de la 
Chimie What ho did for the Maison de la Chimie 
was typical of many other benefactions m France 
all earned out in tho spirit of fiirthermg the acoom 
plishment of his ideals France fully recognized tho 
high quality of his efforts, and none of his friends 
wore surprised at his promotion from OfBcier’ to 
(ommandour do la I 6gion d Honnour In 1937, he 
was oloctod Mombro do I Acad6mio dos Inscriptions ot 
dos Ixittrcs becoming Membro do 1 Institut de 1; ranee 

Robert Mond received tho order of knighthood m 
1932 Of his election this year to tho fellowship of 
tho Royal Society he was immer soly proud His 
letter to tho present writer contained tho followmg 
sentence To be corisifloreil worthy of admission 
to the same distuiguisliod So< icty whu h recognised 
my father is tho greatest honour I could receive ” 
Arrangomonts had boon (oinj)lotod for conferring 
on him, by tho Lnivcrsity of I ondon, the rare 
distinction of tho honorary D Sc degree 

Robert Mond s interests m human knowledge and 
progress wore so wide that it is difficult to realize 
how ho found tune and strength to maintain them 
Recently ho suffered considerable physical disability, 
but his amazing spirit and the constant care of Lady 
Mond earned him through In spite of ill health, he 
never hesitated to accept an office to which arduous 
duties were attached when he believed that thereby 
he might contribute to the realization of his ideals 
The mtemational character of the meetmgs of the 
Faraday Society was a deciding factor m accepting 
Its presidency, and his mterest m photography and 
especially m colour photography from his early days 
led him to accept the honorary troasurorship of the 
building appeal (now m prugress) of the Royal 
Photographic Society 

Robert Mond died at his Pans residence on 
October 22 All who know him and enjoyed his 
friendship will warmly endorse the sentiments so ably 
expressed at the funeral by Prof Auguste B4hal and 
Louis Hauzeur Ihe ashes are interred at Belle Isle 
en Terre To Lady Mond and to tho family we can 
only express our deepest sympathy and feel proud 
that we have been privileged to know a great man 
who described himself as “un serviteur modeste mais 
d0vou6 de la Science Ch&albs S Gibson 


In the passmg of Sir Robert Mond, Egyptology 
has lost one of its most generous supporters, as well 
as a most devoted student Ever recaly to help m 
financing explorations m the field, he himself took 
the ko^est pleasure m tho actual work of excavating 
and enjoyed nothmg better than bemg at the bottom 
of a tomb shaft, sifting the sand with his own bands 
in the hope of finding some hidden treasure 
It was my privilege to meet Mond first at his 
father’s house m London in 1896, and when be 
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visited Itgypt a few years later he came to me at 
Thebes and expressed the wish to collaborate m the 
exploration of the Mortuary Chapels of the Nobles 
which I was then carrying out on a very small scale 
in the Theban necropolis In 1802 when I rehn 
quished this work in consequence of other duties Mond 
took over the concession winch I then held from the 
Bigyptian Government and early in 1903 began 
working the concession himself Ihis work h con 
tmued for the next time winters and published his 
reports m the Annales iu Servtce des ArUiquttde then 
being ed tod by Prof Mewixiero I ater when he was 
prevented from personally supervis ng the excavn 
tions Messrs Howard ( arter and Arthur Weigall 
the successive inspectors of antiquities m Upper 
Egypt continued the task with the flnonc al aid of 
Mond and othtrs In 1909 he sent out from England 
Mr Jelf an Oxford graduate to assist Weigall In 
1913 was published the Topogiapliical Catalogue of 
the Hieban Tombs by Dr Alan Cardiner and 
Weigall with the assistance of Mond which is a 
record of what hod up to then been accomplished 
In the introduction to this book, Gardmer wrote that 
it was luc m large part 1 1 the personal endeavours 
and enlightened liberality of Mr Robert Mond that 
the Iheban Necropolis is now on the whole well 
protected and in a satisfactory con lition 

Mond now sot himself whole heartedly to work out 
a s ell considered and continuous schemt of restora 
tion and proservat on of the Theban tombs In a 
lecture which be delivered before the Royal Institu 
tion in May 1914 ho told his audience that this 
object which hod been one of my day dreams for 
many years took shape when the opportvmity arose 
which enabled me to secure aftei many consultations 
with the most competent Fgyi tologists and especially 
with Dr Alan Gardiner the services of Mr Ernest 
Mackay for many years the chief assistant of Prof 
Flinders Petrie and he announced that Mackay 
will now devote his whole time to the systematic 
inspection excavation restoration and preservation 
of these cliapols But Mackay had hew employed 
only a little more than a year when the Great War 
broke out and soon afterwards the work at Thebes 
had to be abandoned 

It was not until the wmtor of 1923 that Mond agam 
began explorations at Thebes when he employed Mr 
Yeivin in the autumn of that year to superintend 
the excavations The same year Mr Walter Fmery 
a student of the late Prof Peet at the University of 
Liverpool, was sent out to Egypt and in 1924 took 
charge of the work Mond s work was now earned 
out in association with and imder the aegis of the 
University of Liverpool Institute of Archaeology cm 
institution that he had long been mterested m having 
jomed the Committee m 1910 On going over the 
necropolis with Emery it was decided to clear cmd 
restore the feunous tomb of Ramose, vizier of Amen 
betep JU and Akhenaton This took three winters 
to omnplete, and the publication of the soeoee and 
inscriptions m it has been entrusted to the skilled 
hands of Mr Norman de Qans Davies, of Oxford, 
and for many years on the staff of the Metropolitan 
Museum of Art, New York Monde and Emery s 


reports for the years 1923 to 1926 are printed in the 
Liverpool Antude of Archaeology and Anthropology 
In the spring of 1926 Mond emd Emery prospected 
on a now site at Armant the emciont Hermonthis 
ten miles up nver from Thebes A concession covering 
about fifty square miles was applied for m tlie name of 
the Liverpool Institute of Arohceology and when this 
was granted Mond began excavating there The 
burial ground of the Buohis Bulls sacred animals 
famous m Fgyptian history was soon discovtied 
Mond then had a motor rockl some ten miles long 
cleared from Ihobes to Armant to enable him to 
visit Emery two or three times a week to inspect 
the work and record progress In 1928 the Armant 
concession was transferred to the Fgypt Explorat on 
Society of which Mond had been elected president 
on the death of Genoril Sir John Maxwell A large 
staff was sent out under the direction of Dr Frank 
fort Mond bearing the whole expense In the follow 
mg year 1 ronkfort resigned on being appo nted field 
director of tho Iraq Expedition of the Oriental 
Institute of tho University of Chicago and the 
Armant excavations were supervised for a season bv 
Mr F W Green, of the hitzwilliam Museum Cam 
bridge Emery having been appo nted by tho Fg> ptian 
Government to carry out the Nubian Archieological 
Survey Then Mr Oliver Myers was appointerl 
director a position he has held ever smoo 

How ably this work has been carried out is evi 
donood by the throe volumes published in 1934 
entitled The Buoheum b> Sir Robert Mond an 1 
Oliver Myers and by two volumes issued lost yoai 
on Tho Cemeteries of Armant by the same authors 
To those books no fewer than sixty mno scholars 
and scientific workers ha\e contribute 1 among thorn 
many bearing distinguished names It is mtorestmg 
to note tliat two hgyptians have written chapters 
one O Mattha a student of the late Prof OnfiBth 
writes on Demotic Ostraca the other Suliman 
Hurayym contributes an able jiaper on Iho Flint 
Industry These volumes show how wide was 
Monds outlook in Egyptology and how oatholu 
were his interests Although much more remams to 
be published of the work ho was engaged on it is 
pleasant to know that he lived to see these five 
volumes distributed During the lost two years Mond 
also fananoed the work of Dr Hans Wmkler m the 
Eastern and Libyan deserts , a small volume 
VOlker und VOlkerbewegungen im vorgesohiohtlichen 
Oberflgypton an Liohte neuer Felsbilderfunde was 
issued last year and Rook drawings of Southern 
Upper Egypt by the same writer has just appeared 
Before ooncludmg this notice of Sir l^bert Mond s 
Egyptological aotmties as an example of his keen 
ness in the preeervation and provisioa for the careful 
publication of antiqiuties may be mentioned his 
acquisition of a umque senes of papyn When we 
were at Thebes m the spring of 1W4, we heard that 
native diggers had made a ‘find of Hebrew papyri 
at Elephantme Mond at onoe telegraphed to the 
dealer who hod secured the doomnents, asking that 
they should be kept for his inspection Next morning, 
he set off for AswAn and at onoe bought the papyri 
with the mtmtion of presenting them to the Bntish 
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Miuoum But the Service doe Antiquit^a, hearing 
of the purohcMO, requested Mond to sell the docu 
meats to the Cairo Museum Beoognizmg that this 
was really a command, he at once presented the 
collection to the Cairo Museum authorities on con 
dition that he should have the right of publication 
He then commissioned Prof Sayce and Dr Cowley, 
of Oxford, to edit euid translate the documents, and 
in 1906 was published the splendid volume Aramaic 
Papyn discovorod at Assuan This was du< entin h 
to Mond s munificonot Mond possessed a colli ction 
of antiquities at his home in Cavendish Square but 
it was his invariable habit to give the best pieces 
he bought to museums rather than keep them him 
sell Ho was the hrst to contnbuto on a munificent 
scale toward the purchase of the important Petrie 
Collection of Egyptian Antiquitiis for the University 
of London, and the Toronto Museum has binefltod 
greatly by his gifts Percy t. Nbwberrv 


We regret to announce the following deaths 

Mr H G Billson C I E , formoily chief conservator 
of Indian forests on October 27 

Paul Helbroiincr free member of the Pans 
\cadomy of Sciences who mado a geodesic survey 
of the hrench Aljis from Lake Genova to the Medi 
torranean and later extendi d the network to Corsica 
on October 18, agi d sixty seven years 

Dr Volktnar Kohlschuttor professor of inorganic 
and physical chemistry in the University of Bern 
on September 10 aged sixty fiv'e j ars 

Prof P A Murphy, jirofcssor of plant pathology 
in the Albert Agricultural College University ( ollege 
Dublin on September 27 aged fifty one years 
Prof (leorges Urbain prtifossor of chemistry in the 
Sorbonne on November 6 aged sixty six years 
Miss Clotilde von Wyss formerly lecturer m 
natural histoiy in the Institute of F location (Univer 
sity of I otidon) on Novi mher 7 
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Royal Society Awards 

The following awards of medals have been made 
by the president and totmcil of the Royal Society 
Copley Modal to Prof Niels Bohr For Mem R S 
in recognition of his distingnisheil work m theoretical 
physics and particularly in the developmint of the 
quantum theory of atomic stnutnro, Rumford 
Medal to Prof R W Wood, For Mem R S , in 
recognition of his distinguished work and discovories 
in many branches of physical optics Davy Medal 
to Prof G Barger, F R S , in recognition of his 
distinguished researches on alkaloids and other 
natural products , Darwm Medal to Prof F O 
Bower, F R S , m recogmtion of bis work of acknow 
lodged distinction in the field m which Darwm 
himself laboured , Hughes Medal awarded jointly 
to Dr J D Cockcroft, F R 8 , and Dr E T S 
Walton, m recognition of their discovery that nuclei 
could be disintegrated by artificially pr^uced bom 
barding particles 

Lord Lugard, G C M G 

A BRONZE statuette of Lord Lugard has been pre 
sented to the Imperial Institute by members of the 
Royal African Society as an addition to the collection 
of statuettes of empire builders in the Institute s 
galleries The presentation took place on November 
7, when the statuette, which stands m the Nigerian 
Court, was unveiled by the Earl of Athlone, president 
of the Society, and formally accepted by Sir Harry 
Lindsay, director of the Institute llio statuette 
which IS half life size, is the work of Mr Herbert H 
Cawood, who has executed the eflSgies of Cabot, Van 
Riebeok, Raffles, and Livingstone m the oolieoticm 
Lord Lugard u the only living subject represented 
The presentation marks the fiftieth year smoe Lord 
Luga^'s first service m Africa His brilliant success 


as an lulministiutor of nalive affairs lias been due to 
Ills application of the policy now known as indirect 
nilo to tribal go\ iiiraunt in onltr to secure main 
ttnanci of law and order (hrough the least dis 
turbanci of tradition by the imposition of civilized 
authority Hm book The Dual Mandate in British 
Iropical Africa (1922) not only gamed him the 
award of the Cmid Modal of the Royal Giographioal 
Society, but immediately became a classic as Lord 
Athlone said in his address of presi ntation when he 
also spoke of Lord Lugard as the father of mdireot 
rule Owing to his advocacy and the practical 
ilemonst ration of its efficiency in Nigeria the pnnoiple 
of indirect rule with or without modification, has 
been extended to the other British colonial possessions 
in Africa In 1922 36 Lord 1 ngard was the British 
representative on the Permanent Mandate Com 
mission of the League of Nations while as Chair 
man of the Council of the International Institute of 
African Languages and Cultures, he has inspired and 
guided a great work of scientihr rest arch on the 
jieoples and languages of Afri'-i 

Miss Lise Meitner 

Many readers of Nature will vish to join with her 
friends in offering their congratulations to Miss Lise 
Meitner on the occasion of her sixtieth birthday, 
which she celebrated in Stockholm on November 7 
It IS now more than thirty years smoe Miss Meitner 
left Vienna for Berlin to begin work on radioactivity 
with Prof Hahn, and throughout the whole of that 
period, both alone and in collaboration she has eon 
tributed as much almost as any one person to the 
subject to which she devoted all her energies During 
the years 1608-10, m oollaboration with Hahn, she 
studied in detail the radiations from the active 
deposits of radium, thorium and aotinium, obtaining 
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the first indications of the existence of the C' bodies 
and of the radiations from radium D Between 1911 
and 1916, with v Bao>er and Hahn she studied the 
groups of p particles hj the direct deviation method 
showing that a ray as well as p ray bodies give rise 
to such groups After the Great War, Miss Meitner 
turned to the semicircular focusing method for the 
furthei Btud> of the p ray groups, regarding them 
now as secondary radiations associated with y ray 
emission, and was the first to maintain that m the 
process of disintegration the emission of radiation 
follows, rather than precedes the emission of the 
particle Experiments on the long range a particles 
with Froitag on the fieating effect of the p particles 
of radium h with Orthmann and on the scattering 
of hard y rays m collaboration with Hupfeld, 
occupied the years 192&-32 Since 1 932 Miss Meitner 
has devoted her attention more and more to studies 
of nuclear transmutation and artificial radioactivity 
With Hahn and Strassmann she has investigated 
particularly the complicated senes of bodies obtained 
by bombarding uranium and thorium with neutrons 

RAF Long-distance Non-stop Record Flight 

Ikrek RAF Vickers Wellesley bombers, two of 
which landed at Darwm, Northern Australia, at 
4am (O M J ) on November 7, have broken the 
world a loiig-distanco reconl held by the Russian 
airmen who flew from Moscow to San Jacinto 
(California) a distance of 6,306 miles The two 
Vickers machuies covered a distance of 7,162 miles 
non stop, from Ismailm to Darwin while the third 
was forced to land at Koopeung, Timor, 400 miles 
short of this, owing to lack of fuel It afterwards 
completed the journey, arriving at Darwin at 
7 36 a ra Their speed averaged about 1 49 milos 
per hour, as compeired with 102 miles per hour 
for the Russian record The actual maeWes and 
their crews are a flight known as the Long Range 
Development Unit of the R_A F , vmder the command 
of Wing Commander Gayford, specially charged with 
the duties of investigatmg service problems associated 
with long distance flying Early in the flight, they 
flew m formation imder the command of Squadron- 
Leader Kellett, but later they separated, the other 
two machinee under i light Lieutenwits Hogan and 
Combe each flymg indepondently 

Tas aircraft are standard Vickers Wellesleys as 
Bupphed as bombers to RAF squadrons, modified 
for very long distance flights, pnncipally having 
greater fuel tank oapooity They are cantilever 
monoplanes built with Vickers geodetic method of 
construction The exceptional lightness of this 
structure allows a oorrospondingly large weight of 
ftiel to be earned withm the limitation of their 
maxunum weight They are fitted with retractable 
undercamages, totally enclosed cabins and all other 
devices for reducing their drag to a minimum, thus 
keeping the power required as small as possible The 
Bristol Pegasus XXII engme with its very low fuel 
ocmsumption, adding to theee refinements, has given 
the ooE^ination that makes a flight of this length 
possible. The machines were fltt^ with automatic 
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pilots, which relieve the pilots of much of the neoeesity 
for actually holding the controls on a long fixed 
course Sleeping accommodation was arranged in 
the cabins, and the other two members of each crew, 
navigator and wirelees operator, wore quahfied pilots, 
able to control the aircraft when requured 

Planmng for Defence 

A BROADSHEET issuod by PEP (Political and 
Economic Plannmg) entitled “Planning for Defence ’ 
directs attention to the necessity for fundamental 
thinking as to the values upon which the society that 
IB being planned is to he based The dangers of 
miming a world by standards which are largely dis 
torted for immediate material ends is clearly revealed 
by the events of September last, and realization of 
those dangers may well compel a reassessment of 
values, chocking the drift towards opportunist ma 
teriahsm, and the evolution of a more explicit code of 
values on which the democracies and people m all 
countries who are not prepared to succumb to tern 
porary illusions can take their stand as a basis for 
workmg towards a more tolerable human society 
Simultaneously, Bjiecifio thinking about the problems 
of a society and economy f unotionmg under the shadow 
of war IS uigently demanded and reinforces the case 
for eliminating waste in distributive servioee and else 
where, the conservation of nattOnal resources, the 
adoption of economio operating units for public 
services and the rationalization or decentralization 
of some of the local government services or functions 
and staffs concentrated in London 

Tbs broadsheet suggests that such adjustment 
must be based on three principles maximum 
efiloienoy (which in wartime might not oomcide with 
efflcienoy m peace) , the maintenance or even exten- 
sion of ultimate democratic control, particularly in 
the economic sphere whatever special powers might 
bo needed , and the framing of emergency measures 
BO far as possible in accord with the long term needs 
of social and economic reconstruction The impor 
tanoe of local self reliance is stressed, for an educated 
democracy requires both resolute leadership and 
information on which to base its judgment and 
actions It will be necessary to think out very care 
fully the respective functions of the locel committee 
or coonoil, of the executive ofBoers who perform the 
local service and of the officer who represents the 
requirements of the central government While the 
central government would require deoentrabzation, 
many local 'services require larger operating areas 
for efficiency The bro^heet further refers to the 
need for pubho information, for rationalizing trans- 
port and distribution, for keepmg a balance between 
demands and the normal economio life of the com- 
munity The structure of industry and especially 
the location of new plant present speoial problems, 
and, m r^pud to man power, one of the most serious 
problems is that of utihzmg professional and teohmoal 
workers Nutrition pohoy and food control, land 
policy, the acquisition of development rights are 
other questions to which the broadsheet briefly 
directs sttentioa. 
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Protection against Propaganda 

SonmoB Sbbviob of Washington, D C , has pub 
lisheid under the title “Propaganda Protection" 
a series of short articles forming an exposition 
of the methods and aims of 'war propaganda 
The chemist and physicist are frequently criticized 
for discovering poison gases and high explosives, 
but -without the ■will of the fighter the destructive 
compounds would be powerless Tlio aim of the 
propagandist is to make pooplo willmg to act m 
a particular way, and hia general moans are the 
aroused of emotion and the stifling of reason 
The specific methods are the appeal to prejudice 
and hate by the use of slogans, by the demand 
for liaste since delay may bring reason mto play, 
by the use of statements that can neither be 
proved nor disproved, by concealing the souree 
of the statements, and by persuading the hearer or 
reader to associate particular evils, for example, 
conspiracy, plotting, oppression, injustice, and par 
ticular virtues, for example, bravery, sympathy, 
humamty, patriotism, witli some particular creed, 
party, or country The propagandist knows the 
weaknesses of mankind and m many cases consciouslv 
exploits them for his own ends The general methods 
are not new in the history of mankind, but the 
development of the means of communication by 
travel and radio has made all of us much more 
vulnerable to the propagandist attack It is com 
monly asserted that more knowledge is the best 
immunizing agent against propaganda , but to be 
effective wo need much more knowledge of our own 
mental make up, as well as greater knowledge of facts 
outside ourselves It is unfortunate that our know* 
lodge of psychology lags so far behind our knowledge 
of other aspects of reality 

Physical and Mental Welfare Soaety of New Zealand 

On July 22 last, a body known as the Physical and 
Mental Welfare Society of New Zealand was formally 
moorporatod , the object of the Society is, broadly, 
to promote the application of current soientifac 
knowledge to physical and mental welfare The 
Society originated m a movement which has existed 
and operated throughout the Dominion for several 
years It was promoted by a group of voluntary 
workers m the social services, under the leadership 
of Mrs Ysabel Daldy, who has hitherto worked under 
the noms de plume of "Mother Machree" and “Silent 
Peter” In numerous weekly articles contributed to 
some twenty Now Zealand newspapers, she has 
mterpreted current scientific knowledge m its bear 
mgs on social welfare to the general reader m simple 
and attractive language, thus mouldmg public 
opinion and preparing the way for necessary reforms 
She has been assisted by the “Silent Peter" group of 
specialist advisers, which is stated to fcnclude repre- 
sentatives of the medical profession emd others well 
qualified severally to advise and write on health, 
nutrition, agriculture, education and some branches 
of Boienoe. Through her articles m newspapers and 
hy ootrespondence with Government departments 
and with mdividuals, Mrs Daldy has done valuable 


work in guidmg and stimulating pubho opinion, and 
the increase*! ojiportunities afforded by the new 
Society of reaching the public by lectures, publioa 
tions and other means, should enable this body of 
Boientiflc opmion to exert its full influence in pro- 
moting the application of st it nee to social problems 
m New Zealand 

Archaeological InvesUgations in the Hadramaut 
FukthEb details of archioologioal investigations m 
the Hadramaut of southern Arabia were given by 
Miss (x ( atoii Thompson in a lecture before the 
Royal Oeographical Sot lety on Nov* rnber 7, in which 
she <l*wcril)c<l the r< suits of the exjM«lition under 
taken b-y Miss Elinor W Gartlnor, Miss Freya Stark 
and hers* If in the wint* r of 1937-3S The uniform, 
but (.rude character of the palmolithic mdustry of 
the region, to which sho roferied in her preliminary 
report (see Natubb, 142, 139 Tuly 23, 1938) was 
agam crnphasiyed This mdustry falls well within 
the limits of the Levallois flake industry , but its 
crudity is strikingly apparent on comparison with 
the correspondmg mdustries of Africa North Arabia 
and Palestine It represents a low ebb in oontem 
porary stondanls, whiih Miss f aton Thompson is 
mclmed to attribute oithir to the influence of a 
harsh and impov* rished environment, or possibly to 
the absence of tochnsal stimulus from contact with 
more progressive gmujw su* h as for example, might 
have been Huj>pli<xl from East Africa The latter 
alternative isistulatos thi s< paration at an early date 
m the Pleistocene or b< fore of southwest Arabia 
from East Africa Tlio conception of an early marine 
separation of the two regions is reinforced by the 
fact that of the three cultuio gioups classified mor 
phologically by the hand axe, the flake, and the 
blade mdustries, the hand axe culture group, which 
covers practically tho whole of Africa failed, so far 
os the evidonoo goes, to reach south west Arabia 
Tho huge numbers of flmt implements of Levallois 
type argues a status quo so far back as tho middle or 
later Pleistocene Of tho evidence of plant life found 
in the tufa in tho Wodi Luqrun absonte of structure 
makes identification unpossible , but one is a species 
of Celtts, another type the commonest, resembles 
tho fig in loaf , and some kind of palm is certainly 
present 

The Government Laboratory 
Sfvfntken thousand samples m excess of tho 
number submitted in tho previous year are recorded 
in the rojKirt of tho Government (Tiomist as havring 
been examined m tho year ended March 31, 1938 
The total number was substantially larger than half 
a million The work of the Laboratory, however, is 
not to be measured by numbers aloncLjfi^ it involves 
much research into the reliability of eVHmg methods 
of analysis, and many investigations mto new methods 
of detection and determmation of substances. 
Further, the staff is constantly being consulted on 
technical matters, while, in addition, its membws 
contribute notably to the advanoe of pure and applied 
chemistry both by publication and by personal servioo 
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on numeroua oommittees In ita analysis of the results 
of the examination of 848 samples of impoitcil butter, 
the report sliows that tho water content of consider- 
ably more than half of the samples was between 

16 and 18 per cent , tlic Reichert value of tho fat 
varied from 24 0 to 34 0 (in 666 cases from 28 to 32), 
while tho Polonski value varied from 1 0 to 3 35 
Of 87 samiiles of tinned cream, 81 contained between 
20 aiid 29 per cent of fat , of 1 27 samples of cheese, 

17 per cent had been prepared from milk containing 
less than one half of its fat In neither case is it 
at present possible to take exception to such im- 
portations The examination of water mchidwl 
sea water studies for the use of hjdiogiaphcrs 
and biologists, on riv'ers in connexion with fish and 
fish food, and on water-cress beds in relation to the 
U8»> of tho national mark Of 2,270 samples of brew- 
ing mateiials, 18 contained arsenic m slight excess 
of tho accaptcMi limit It is satisfactory to leani that 
owing to the stringency of tho tobacco laws and the 
high standard of tlio tobacco industrj in Great 
Britain, adulteration is almost non-existent The 
Laboratory has also been concerned with such widelj 
different matters as the jioltution ol fon’shores, the 
manipulation of radioactive materials, the carriage 
of dangerous cargo, and the work of tho Bed-bug 
Infestation C'ornniittcc 

Garner Telephony 

An instruct iv'e address on earner telcphoiiv was 
delivered to tho London Students’ Section of the 
Institution of Electrical Engmeors, on October 31 
by its chainnan, P H Pcttilor The irecjiiencies 
present in the normal speech range are included 
between tho limits 75-90(X» cycles per sec , but for 
mtolligiblo and ‘natural’ speech, it is only necossarv 
for tho listener to hear a very sinall portion of that 
spectrum, and in normal telephone j)ractic<> the range' 
lying between 300 to 2700 cycles per scH'ond only w 
used. This itossiblo restriction in the range necossarj 
for satisfactory spoec'h is fully utilized in earner 
telephony Tlie lower the frequency of the trans- 
mitted band the greater the mimlx'r of ctiannels 
which can Ix) accommodated for that band A 
carrier-current telephone system is one m which 
tho nonnal voice frequencies am raised to a hand of 
higher frequencies before being transmitted over the 
open-wire line or c,able, conversion to the normal voici- 
frequency band taking place at tho receiving station 
If different circuits have their voice frequoncicvi 
raised by amounts such that tho liigh-frequency 
bands do not ov orlap one another, then one cable pair 
can be used to transmit speech to several oirouits, 
without the circuits interfering with one another 
In this way the signals in several circuits can bo 
transmitted over one cable pair without any mter- 
ference takmg place. The development of the 
principles of c.arrier telephony has been slow ; tho 
early experiments were made by Buhmer in 1909, 
before the present-day thonnionio devices were 
developed A brief description was given of the post- 
war developtnent m this field, inoludmg the latest 
cable design toclinique. Amongst the types of cable 
described was a cable oontaming a pair of air-spaced 


self-locating conductors. This type of cable is laid 
around London for television purposes Another 
tyjjo containing four coaxial conductors has been 
laid between London and Birmingham A similar 
coaxial oable containing only one coaxial conductor 
insulated with i>ara-gutta lias also been found very 
useful With mo<lern systems the level of cross 
talk between cliannels is practically negligible 
when compared with the normal voice frequency 
systems 

A 'New Deal’ m Education 

Pbesidbnt Booskvkut's Advisory C'oniinittee on 
Education, appointed m September 1936, has pre 
sentod a report (Government Printmg Office, Wash 
ingtun, 1938 Pp 244 35 cents) on the whole subject 
of Federal relationship to State and local conduct of 
education After a comprehensive study of the entire 
held of educational service, the committee found 
that there is great need for improvement of the public 
schools in a number of broad geograplucal regions 
and in the rural areas generally To redress the exist 
mg gross moquahtjos of educational opportunity it 
submits a set of carefully articulated proposals form- 
ing, as IS justly claimi^, “a imihod and coherent 
pattern of Federal policy” and involv ing a six years 
plan for Federal grants for educational services 
amounting in the agg^gate to 1,200 million dollars. 
Most of tho new grants recommended full under the 
headmgs general aid to elementary and secondary 
education, preparation of teachers and other educa- 
tional personnel, school buildings, administration of 
State departments of education, educational services 
for adults, library service for rural ureas A system 
of co-ojx»rativo research accompanied by domonstra 
tion projects throughout the cotmtry’ has proved 
Its value in the held of agriculture, and the 
committee recommends the establishment of a 
special Fc'deral fund for tho immediate applica- 
tion of such a system in the field of education In 
tho first instance it would be utilized especially for 
elucidating in advance problems bound to arise in 
connexion with the operation of tho six years plan 
for Fcsieral grants 

The Colombo Museum 

The administration rejxirt for 1937 of the acting 
director of the Colombo Museum, P. E P Doraniya- 
gala, shows that m many directions the activity of 
the museum is maintained Steady additions are 
bemg made to the zoological collections, notably by 
expeditions carried out by tho staff or by the staff 
jomtly with representatives of the British Museum, 
so that the director considers that the accumulation 
of material is now sufficient to justify the publication 
of detailed monographs. At the same time, attention 
ought to be directed to the public galleries, and tho 
replacement of the misleading and faded specunens 
m the bird gallery would doubtless be appreciated 
by the half-million visitors who pass through the 
gallenes each year and especially by the large number 
of school-children (12,288) who make use of the 
exhibits m the course of their nature study instruction. 
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A suggestion that the colleotion of living animals 
should be transferred to the Government Zoological 
Gardens at Dehi-wala was strenuously opposed by 
the Committee of Management, and instead effurts 
are being made to improve tind extend this museum 
zoo, which 18 an invaluable educational adjunct to 
the mounted collections 'J’he Kthiiologieal Depart- 
ment has begim a survey of the native piopulation, 
and various expeditions have been earned out for a 
study of cultural institutions and social and economic 
conditions 

Trachoma m Tunisia 

In a recent study (Thiae da Pans, 1938, No. 142), 
Dr. C. Kuskas states that trachoma was probably 
imported into Tunisia by immigrants from North 
Africa, Italy, Malta and ISpain Although it is a 
notifiable disease, the natives, who do not recognize 
the gravity of the condition, evade the law, and com- 
paratively few cases arc actually notified The only 
means of determining in any way the trequenoy of 
the disease is by medical examination of school 
children or of recruits for the armj There is no 
doubt, however, that infection rarely occurs in adults 
or in the schools ; but that it is usually contracted 
m the early months of life The incidence of the 
disease is much higher in the south where the climate 
IS hot, the sirocco violent and frequent, the atmo- 
sphere laden with dust and sand, and the inhabitants 
poverty stricken and underfed than in the north of 
Tunisia Flies play an important jiart in the trans- 
mission of the disease, as was shown by Nicollo and 
Cueiiod in 1921, Petit in 1926 and Mme Delanoe in 
1930 ; but race does not influence the uicidenoe or 
gravity of the disease. Good work has been done by 
the establishment of ophthalmic departments where 
free advice and treatment are given 

Electrical and Allied Manufacturers' Association 

The eleventh edition of a pamphlet giving informa- 
tion about the British Electrical and Allied Manu- 
facturers’ Association (Beama) has just been pub 
lished The president of the Association is the 
Earl of Derby The objects of the Association arc 
to foster and protect the electrical and allied indus- 
tries in Great Britain. It aims at securing the 
co-operation of every firm in the electrical and allied 
industries so that, by co-operative action, it can speak 
for the whole of those industries on all matters affect- 
ing them The Standardization Committee acts as a 
centre and clearing house for the many activities of its 
members in connexion with standardization and the 
British Standards Institution. The Association’s 
numerous technical and other committees are con- 
tmuously at work in the mterests of the sections by 
which they are appomted and of the members 
generally The address of the Association is 36 Kings- 
way, W C 2 

Earthquake in Bulgaria on November 6 

At approximately 21 h. GC.T., an earthquake 
damaged property and felled chimneys in the Gabrovo 
district in north Bulgana. Many people were 
alarmed, but no loss of life is reported. Bulgaria as 


a whole must be considered an earthquake country, 
though the north has not been subjected to so many 
as the south Tho chief opioentral region in north 
Bulgaria is around I'lmuvu, and the next in im- 
portante is the D61i-Onnan. Further information 
concerning the shock will probably come shortly 
from Dr K T. Kiroff and his colleagues at tho 
observatory at Sofia 

Japanese Earthquake of November 5 

An earthquake was oxponenced in tho Miyagi 
Profocturo m the nortli-cost of tho mam island of 
Japan at 8 h 44 in G C T (6 44 ]> m local time), 
and an after-shock followwl two houi's later Tho 
focus appears to have boon at some considorable 
depth, as tho shock was folt m tho four Profeoturos of 
Miyagi. Iwato, Fukushima and Ibarugi, and even as 
far as Tokyo, though no damage is reiiorted from this 
city In this part of Japan there is a well-defined 
belt of earthquake epicentres stretching from Kama- 
gata through Wakamatsii ami Utsiinomiya to 
Choshi .Severe earthquakes happenwi in tho north 
end of this belt in 1893, 1894 and 1895, tho last two 
from tho same epicentre, though moi'c recently 
strong earthquakes have been more froiiuent along 
(larallel lielts to tho south, west, north, oml seaward 
of this. The shock which was rocortlod on seismo- 
graplis at Kew and elsewhere in Groat Britain at 
8 h 66 in 69 s G C T and mentioned in tho general 
press in connexion with the above, was not due to 
tho Japanese earthquake but was from some ejiioentre 
at about 87 from Kew, though the e\ac t location is 
not jet detennmefl 

Commonwealth Fund Fellowships 
The total number of Commonwealth Fund Fellow- 
ships oflerod for award m 1939 is thirty four Those 
fellowships are tenable at certain Ameiican univer- 
sities Candidates for Ordinarj' Fellowships must 
tie of British descent who are domiciled m the United 
Kingdom of Great Britain and Northern Ireland, 
and are degree graduates of recognized universities 
therein Candiifates for Dominion Fellowships must 
be of British descent from the Biitish Dominions, 
wlio have studied, but not necessarily graduated, at 
a univ'orsity m tho United Kingdom of Great Britain 
and Northern Ireland, who are degree graduates of a 
recognized university in a British Dominion or 
Colony. Candidates for Service Fellowships must be of 
British descent and must hold appomtmonts overseas 
under tho British Government, or the Government of 
India, or tho Government of a British Dommion, 
Colony, Protectorate or Mandated Territory ; and 
those foi Home Civil Service Fellowships must bo 
holding appointments in the Home Civil Service, 
None of these fellowships is open to women. 
Further information can be obtamed from the 
Secretary to the Committee, Commonwealth Fund 
Fcllowshipe, 35 Portman Square, London, W 1. 

International Umon of Geodesy and Geophysics 
The International Union of Geodesy and Geo- 
physics will hold Its seventh general assembly m 
Washington, U. 8 .A., on September 4-16, 19S9. 
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Invitations have been extended on behalf of the 
President of the United States to the participating 
oountnes to be represented by delegates on this 
occasion The American Geophysical Union is the 
American section of the International Union of 
Geodesy and Geophysics, and its executive com 
inittee is the Committee on Geoph}8ic8 of the 
National Research Council Ihe Council is col 
laboratmg with the American Geophysical Union as 
host to the assembly Ihe last general assembly of 
the International Union was hold at Fdmbuigh, 
Scotland, m September 1036 The thirty five nations 
at present adhormg to tho International Union are 
Argentina, Belgium, Brazil, Bulgaria, Canada, Colom 
bia, Chile, Czechoslovakia, Denmark, Egypt, Finland, 
France, Germany, Great Britain, Greece, Holland, 
Himgary, Indo China, Italy, Japan, Morocco, Mexico, 
Now Zealand Norway, Peru, Poland, Portugal, 
Rumuiia, Siam, Spam, Sweden, Switzerland, Union 
of Soviet Socialist Republics, United States, and 
Yugoslavia 

Another Large Sunspot 

The giant sunspot which crossed the sun s disk 
between October 5 and 18 broke up before its return 
due at the eastern lunb on November 2 Meanwhile, 
another large spot had formed m solar longitude 273® 
and m latitude 9° south 1 his spot came round the 
limb on November 4, though it was not completely 
seen until tho following day, when its area was 
2000 millionths of the sun s hemisphere The time 
of central meridian passage was November 10 8 U T , 
its date of disappearance around tho western lunb 
will be November 17 

Announcements 

Dr W D Lanq, keeper of the Department of 
Geology of tho British Musouni (Natural History), is 
to retire on Decemla r 29 The pnnoipal trustees of 
the Museum have appomtod Mr W N Edwards, 
deputy keeper of tho Department, to succeed Dr 
Lang Mr Edwards was bom in 1890 and was a 
scholar of Christ a College, Cambridge He entered 
the British Museum (Natural History) as an assistant 
m the Depiartment of Geology m 1913 and became 
deputy keeper in 1931 Ho is an authority on fossil 
plants and has travelled oxtensivoly 

Dr T 8 Wheeler, prmoipal of the Royal 
Institute of Science, Bombay, has left India and will 
shortly take up his new appomtment as State 
Chemist, Eire 

Mb J Wickham Murray, secretary of the Asso 
oiation of Teachers m Technical Institutions, has 
been appomted an oflflcial for higher education by 
the executive of tho National Umon of Teachers 

At the cumiversary raoetuig of the Mmeralogical 
Society on November 3, the following were elected 
oflSoers President and Editor of the Journal, Dr 
L. J Spencer , Fice Presidentt, Prof C E Tilley 
and Lieui -Colonel W Campbell Smith , Treaaurer, 
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F N Ashcroft , General Seoretarj/, G F Clanngbull , 
Foreign Seoretary, Sir Thomas Holland 

A SYMPOSIUM on ‘ Gas remperature Measurement" 
will bo held by tho Institute of Fuel m tho lecture 
theatre of the Institution of Electrical Engmeers, 
Savoy Place, Victoria Embankment, W C 2, on 
December 2 It will commence at 10 30 Further 
information can bo obtained from the Secretary, 
Institute of Fuel, 53 Victoria Street, London, S W 1 

The Royal Sanitary Institute Congress of 1939 
will be held at Scarborough on July 3-8 and the 
Congress of 1940 at Torquay on July 1-6 Further 
information can be obtauied from the Secretary of 
tho Institute, 90 Buckingham Palace Road, London, 
SW 1 

A FOURTH Fanning Conference will be held at 
Oxford under the joint auspices of tho School of 
Rural Economy, tho Agricultural Economics Research 
Institute and the Institute for Research m Agn 
cultural Engmeermg of the University of Oxford on 
January 3-6 1939 further information can be 
obtain^ from tho Conference Secretary, 10 Parks 
Road Oxford 

The Far Eastern Assoomtion of Tropical Medioizie 
will hold Its tenth Congress at Hanoi, Tonkin, on 
November 24-30, when discussions will be held on 
feeding m dehoiency diseases, cholera malaria, plague, 
tubereulosis, venereal disease surgery, diseases 
common to man and animals parasitology and local 
antliropological clianw teristics 

The next International Congress of Surger> will 
bo held in 1941 at Stockholm under the presidency 
of Dr Leopold Mayoi 

The Congress of Comparative Pathology will be 
hold in Rome on May 16-20 1939 under the presi 
donoy of Prof Rondoni, director of the Cancer 
Institute at tho University of Milan The following 
BubjeotB will bo discussed ultra virus diseases , 
her^ity m pathology , tho association of antigens 
and their function , regressive processes m plants 
The secretary of the Congress is Prof Zavagli at 
Consiglio Nazionale delle Rioerohe, Piazzale delle 
Soienze, Rome, from whom further information can 
be obtamod 

The Home Seoretary proposes to make regulations 
under the hactoiy Act 1937 extending the provisions 
of Section 66 to compressed air illness Copies of the 
draft regulations may bo ordered through any book 
seller from H M Stationery Office 

The Pasteur Institute of Algiers, of which Dr 
Edmond Sergent is director, has been authorized by 
the French Government to sell a serum against 
scorpions prepared from immumzed horsee 

Erratum In Nature, November 6, p 84S 
“Ongm of tho Solar System” , last line of first 
paragraph, for "internal" read "external". 
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Letters to the Editor 

Th« Editor does not hold himself responsible for opinions expressed by his correspondents 
He cannot undertake to return, or to correspond unth the writers of, r^ected manuscripts 
intended for this or any other part of Nature No notice is taken of anonymous communications 
Notes on points in some of this week s lltters appear on p 879 
Correspondents are invited to attach simitar summaries to their communications 


Formation of a New Phosphate Ester in Kidney 
Extracts 

The phosphorylation of sufiara and gljcirol in 
kidney extracts is increased by addition of fumario 
or malio acid and this effect is caused bv a stimula 
tion of the tissue respiration* 

If fumario or malic acid is added to extracts from 
washed kidney pulp the phosphorylation, which is 
very slight m preparations without substrate is 
moreased considerably and the respiratory rate is also 
accelerated ^mce these extracts are very poor in 
phosphate acceptors, it is most likely that fumarate 
and malate aro converted through oxidation to a 
phosphate acceptor A more detailed mvostigation 
definitely established the formation of a new phos 
phono ester quite different from the hexosodiphos 
phate formed from glucose and fructose* The 
characteristics of the phosphoric eater formed from 
the oxidation products of malate agree complotol> 
with those of phoaphopyruvio acid* 

Kidney cortex from a fasting rabbit was mmced 
and washed twice with two volumes of ice water 
The washed tissue was then ground with sand and 
oxtraotod with on equal volume of MI15 sec phos 
phate which contain^ 0 2 per cent fluoride Aliquot 
parts (1 6 0 0 ) were incubated m an oxygen atroo 
sphere at 37® for 30 mm 

1 he phosphate analyses were calculated to mgm P 
m the entire extract 



Pm phospluite 30 min hydrolyala In ^ 1 I ydrool 1 rli. 
add at 100* 


The ester derived from make acid has not been 
isolated, but smoe it is hydrolj’sed by mercuric 
ohlonde, which is a specific reagent for the hydrolysis 
of acetal esten, it is probably the phesphonc ester 
of the enolio form of pyruvic acid The phospho 
pyruvio acid oould not originate from traces of sugars 
because fluoride inhibits the formation of this com 
pound from phosphoglyoeno acid The esterification 
product, however, contains no phosphoglyoeno acid, 
since the P,« value indicates that no acid resistant 
ester ui formed from malate. It therefore appears 


that the phosphopyruvio acid had its origm from 
oxalocetio or pyruvic ao d denveil from the oxidation of 
malic acid Malate is converted to carbohydrate m 
the kidney cortex*, and it appears from these facts 
that phosphopynivic acid is an mtormodiate in the 
formation of sugais from malato and lactate (of 
Green*, Meyerhof*) 

Herman Katckar 
Institute of Medical Physiology, 

Univorsitv of Copenhagen 
Sept 22 

‘Kalvkar XVI IntiraAt 0 nur of Phynlolouy Zurich (1938) 

* Kalokar Emvmolovux 2 « (1917) 

* Meyerhof aod Lohmano Bxockem Z 273 60 (1934) 

‘Beniy M Baker Z and Elliott K Bioelum I 31 1268 (1937) 

* Oreen Needham and Dewan Bushem J 31 327 (19 7) 

♦Meyerhof Ohimeycr and M61 lo Biw/em 7 297 90 (1988) 


Diffusion of Phosphate Ions into Blood Corpuscles 

We find on shaking laliollod (radioactive) sodium 
phosphate of negligible weight with blooil, that 
phosphate ions quickly enter the erythrocytes In 
the course of three hours nearly half the phospliate 
ions present in the plasma of rabbit s blexid diffuses 
into the corpuscles When labelled phosphate ion 
enters the cell, it becomes available for estonfication 
processes Simultaneously non labollod phosphoric 
acid ester molecules decompose, producing non 
labelled phosphate which diftnses into the plasma , 
this process is going on incessantly Thi re is thus a 
rapid interchange of phosphorus atoms be-ween 
plasma and cells In tn woo experiments, using a 
newly developed teclmique*, we find the same rate 
of penetration of phosphate ions into corpuscles as 
occurs in vitro In both caeos, not all the acid soluble 
orgomo phosphorus compounds exchange their phos 
phonia for the labelled variety and it is of interest 
to note that a large part of the phosphorus esters 
which resist hydrolysis when heated for on hour at 
100® with mineral acids do not become labelled m the 
course of a few hours 

In order to compare tho rate of diffusion of the 
phosphate lun and that of ester molecules, m some of 
onr experiments we added labelled hexosemono* 
phosphate (kindly presented to us by Prof Pamas) 
to blood Wg find that if hexosemonophosphate 
diffuses at all mto cells, the rate is at least ten times 
less than that of phosphate ions In tn intro experi- 
ments, labelled hexosemonophosphate was found to 
be to a large extent decompo^, presumably by 
Robison's bone phosphatase present in blood The 
rate of hydrolysis is that of a monomoleculor reaction, 
the velooity constant being 0 0024 min'** The 
enzymatic decomposition of the eeter also takes place 
m the absence of corpuscles In the mtaot anmoal, 
the blood comes in rapid and mtimate contact with 
the large surface of bone tissue oontaming the 
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enzyme and in in vivo experiment? a rapid derom 
position of hoxosemonophosphate was observed In 
the course of an hour and a half, more than 99 9 per 
cent of labelled hexosemonophosphate injected into 
the vein of a rabbit left the circulation As mentioned 
m a previous communication* no labelled phos 
phatides, or at most only a minimal amount was 
formed m the blood, those substances being liberated 
from the liver and other organs into the (irculatioii 
A detailed report of our experiments is being pub 
lished in the procoedmgs of the Kgl Danalce Videns 
kabemea Selakab Biol Me/ld We wish to express 
our thanks to Profs Niels Bohr and tinar I undsgaard 
for putting numerous foi ilities at our disposal and 
to Miss Hildo IjCvi for making the detenninations of 
activity of the preparations 

\. It W Aten tun 
ti Hevksy 

Institiiti of Theoretical Physics 
Copienhagon 
Sept 30 

tf nevrii} O > nJiimoloff n Oil tl o Pr iw) 

■ Hvveny 0 an I Hcbbe 0 NATi RF 141 1007 (1038) 


Bone Tumours and (Estrone 

Recent exp< rimonts on mico from our saicoiiia 
strain arc producmg results of sulhcient importance 
to bo communicated now although the oxperimi nts 
are by no moems complete 

Wo have shown' that tliere is a very marked sex 
difference m the incidence of bone tmnours 77 3 per 
cent of the females and only 29 6 per cent of the 
males dying from this cause the mean bone tumour 
age for females is 15 3 months and for males is 17 7 
months , th« yoimgost tumour bearing female was 
five montlis and the voungest tumour bearing male 
was SIX months old 

In an attempt to increase the tumour tiicidenco in 
males, experiments with cestrogeruc compounds were 
begun less than three months ago Through the 
generosity of the Organon I-iaboratonos, wo wore 
supplied with a number of 6 mgm tablets of oestrone 
Young males between three and four weeks old, 
each received one tablet implanted subcutaneously 
mto the left flank 

During this last week a number of thost animals 
have shown symptoms of n tention of urine causing 
death m two cases , five other mice Wore killed before 
the symptoms became too pronovmoed Both the 
dead mice had enlaiged pituitary glands, but the 
others seemed to bo normal m this respect All the 
animals were undersized, and showoil atrophy of the 
genital organs , retention of urme seemed to bo due 
to prostatic enlargement One mouse had bilateral 
hydronephrosis 

Three of the animals which were killed had bone 
tumours , one had osteomata of the right femur and 
nght tibia , another had an osteoma of the right 
femur and two osteomata on the nbs , the third 
had an osteoma on a rib and early neoplastic changes 
m the right femur These mice were all 3-3 6 months 
old , the implants had been m position for about 2 5 
months Another animal of the same age showed 
signs of early neoplastic changes in the femora, and 
the fifth mouse, only two months old and unpl^ted 
With a tablet one month previously, had definite 
alterations m the right femur It is impossible 
without microscopic examination to say anything 
concerning the bones of the two mice which died. 


yet they appeared to be abnormal All the bonei 
suspect^ of neoplostie changes will bo exammed 
microscopically, but there may be some delay before 
this can be done , of the gross changes there is nc 
doubt 

The implanted tablets wore recovered from each 
animal and Weighed it Was found that each mouse 
had absorbed 20 000-30 000 international units ol 
oestrone 

Painting experiments are also in progress m which 
the animals receive a much smaller dose of cestrono 
An adequate number of control mice is being kept 
so far these show no sign of tumour formation 

It is not suggested tliat os is probable in the cose 
of mammary carcinoma, these bone tumours arise 
directly by the action of cestrono on the tissues con 
corned In this respect it is worth noting that the 
sarcoma strain has a much lower incidence of mam 
inary tumours (14 1 per cent) than its pan nt Simpson 
stock (6<) 73 per cent) Hooent work by Cramer and 
Hornuig*, Zondek’, and others shows that thoro is 
a close relationship and balance maintamed between 
the different endocrine glands and a large overdose 
of one hormone may ujiset the balance and altoi 
the rate of hormone production in other glands 
These experunents may provide evidence as to 
which gland is responsible for the formation of the 
hereditary bone tumours 

h C PvBtrs 
D W Millbb 

J H Bum Research Laboratory 
Royal Victoria Infirmary 
Newcastle upon Tyne 
Oct 3 

I yl i« F C sn I Miller K W Amer / Cancer U (In tli 1 rcu) 
■Cranur W »nl Homing R S Laivff I 247 (IQSA) 

•/oDdfk B ,4m*r J Lanetr 38 5 (10J8) 


Polarographic Proof of Proteolysis m Diagnosis with 
Enzyme Reaction 

Ddbino recent years, Fuchs s reaction has been 
widely applied for the diagnostics of malignant 
tumours Fuchs' lias found that normal serum is able 
to decompose the fibrin prepared from oaroinomatio 
blood on the other hand scrum from a patient 
suffering from a malignant tumour decomposes the 
fibrin obtained from the blood of a noimal individual 
He proved the proteolysis by the increase of the non 
protem nitrogen — a method proposed already by 
Abdorhalden*— or by deternunmg the ratio of oar 
boxylic and ammo groups before and after the 
proteolysis 

The determination of the non protein nitrogen 
increase due to the proteolysis is the most delicate 
problem of this proc^ure, and often leads to diflS 
oulty m interpretating the experimental results On 
the basis of the polarographic mvestigations of 
proteins as carried out by R BrdiSka', a new way 
has been made possible by which the proteolytic 
cleavage can bo followed exactly* Thus we applied 
Brdidka’s test which indicates the disulphidio or 
sulphydryl groups of proteins and their decomposition 
products, for the proof and measurement of the 
proteolysis 

We followed m our experiments a modification of 
the original Fuohs reaction described by C^irometzka 
and GMtlebe', m which method the aseptic ultra* 
filtrate of the serum is used instead of serum We 
filtered the sera m the Tisen apparatus, which was 
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careMly stenlized, through membrane filtera “im- 
permeable to proteins” and we used the filtrate for 
the modified Fuchs reaction It has been shown by 
the above-named authors that the proteolytic 
activity of the serum is moreased when the serum 
18 freed from proteins. A further advantage of using 
the serum filtrates consists in the fact that the liquid, 
after the proteolysis, does not need to be depro- 
teinated Such a deprotomation in the case of scrum 
leads to the precipitation of higher proteolytic pro- 
ducts with proteins, wlioroby the effect of the pro- 
teolysis IS lessened. 

We put 0'6 c.c. of the ultra-filtrate into each of 
three sterilized test-tubes The first sample served 
as a control , to the second sample .*> nigm. of fibrin 
prepared from the blood of a normal inon was added, 
and to the third one the same amount of a careino- 
matio fibrin After an incubation period at 37“ C , 
the samples were filtered through a hard filter jjapor 
and a certain ainoimt of the filtrates were mixed 
with an equal amount of the Hrdii<ka buffered cobalt 



FnoHS MODiriBU ebactiov 

CUBVK 1 POLAKOOEAPHIC EFFECT OP THE 8 EROM 
XnmiAFIl,TKATK CURVB 2 PaOTBOnYHIS OF CAB 
CINOMATIC SUBSTRATB WITH CARITNOMATIC 8 BRUH 
(SLlOHTLV positive) CcHVB 3 PEOTEOLYHIS OF 
NOKKAI, SUBSTRATE WITH A CABITNOMATIO SERUM 
(STRONGLY POSITIVK). ThB SERUM WAS TAKEN FROM 
A PATIENT SUFFEBINO FROM Ca MAMM.® 


solution These solutions were then submitted to 
polarographio analysis and the usual current-voltage 
eurves were recorded. It should bo mentioned that 
the fibrm filtrate alone does not show any protein 
reaction. 

The result of such an experiment is shown in the 
accompanying curves. 

The first current -voltage curve, due to the ultra- 
filtrate m the Brdi6ka buffered cobalt solution, proves 
th*^ the membrane filter does let some small amount 
of protein substances, giving the BrdiOka protom tost, 
pass through. Curves 2 and 3 are due* to solutions 
of ultra-filtrates incubated with caroinomatic and 
normal fibrin respectively j in the tost solution of 
ultra-filtrate where the proteolysis of fibrm took place, 
an appreciable ‘double wave’ (P ) — the BrdllSke pro- 
tein reaction — appears on the current voltage curve 
(see Curve 3), whereas m the ultra-filtrate which 
reacted with the oorre^mndmg substrate to a sm^ 


extent only, this effect is slight (Curve 2). Thus it 
in evident that the proteolysis proceeds in both ultra- 
filtrates, but the effects differ m the height of the 
‘double wave’ caused by the products of proteolysis 
Hence the height of this ‘wave’ indicates objectively 
the degree of proteolysis m a way similar to the 
determination of the moroose of non-protem nitrogen, 
the latter method being beyond comparison more 
difficult from tho technical jKjint of view 

From similar experiments— altogether fourteen 
have boon carripil out — it follows that the Brdieka 
polarographio test for proteins and their decomposi- 
tion proilucts enables one to prove in a simple and 
exa<‘t way that proteolysis occurs m reactions of 
Homm filtrates with substrates. A similar mode of 
procedure was used by BrdiCka and Klumpar‘ in 
their study of proteolytic cleavage of proteins with 
pepsin Wo behove that these findings will lead to 
far-reaching applications of the jiolurographio effect 
to various reactions baseil on the proteolysis of 
specific substrates It will bo useful also for the study 
of different organic dysfunctions and physiological 
disorders 

■V M Kotljab 
\' PoDBOtjiEK 

Physico-f’lu'inical Institute, and 
Institute of General Biology, 

(Tiarles’ UnlV 0 ^ 8 lty^ 

Prague 
Sept 6 


■ Kuchu, H J , BvKAfm Z , 170, 70 176, ISO 176, 72 (1926) , 

178. If*5 (1927) 

' AIslcrhAlden. B, "Abudirfirmratn' (llprilii, 1922) ' Hanilbucli 

<l blol ArbiltamitliiMlin'’ (Hirlln, 1932) 


• llrdlJkA, R , rofflirtioit 6,112(1911), / rOim V'Aj;* , 16 , 89 (1938) , 

AcU. Uiilii lull m»tlonAll» riintra PAncrum, 8 , 17 (1938) 
Horovpk#. J , NaTTRS Itt. 317 (1938) 

‘ UrUKkA, R , AuU KIumpAr, J , Caa bl Idkkriiictia, 17. 234 (1937) 

* Cbrons iPkA. t , aikI (bitllplH , )> Vcct 88,416 (1933) 


Colorimetric Determination of <f/-a-Tocopherol 
(Vitamin E) 

Invbstioations of Kviins' and Karrer* have 
demonstrated that a-tocophorol possesses reducing 
pioportioH, so that it can be determineil by potentio- 
metrio titration with gold chloride 

Onr colorimetric determination is based ujion tho 
reducing power of a tocopherol against ferric chloride 
The ferrous salt which is tonnefl has been determmed 
by 118 with a-a' dipyndyl The maction is cameil 
out in ethanol and tho rod rolnur of the ferrous- 
dipyridyl complex has been determmed with a 
Zoiss-Pulfrich photometer (screen 60 and 1 cm. cell). 
Tho quantities of a-tocopherol which have been deter- 
mined varied from 0 01 to 0'4 mgm. 

We also have determined a-tooopherol (Hoff- 
man - La Roche) by Karrer’s potentiometno titration 
with gold chloride, and the two methods give results 
in good agreement. In both methods carotene may 
cause difficulties 

Details and applications will be published elsewhere. 

A Emicbrib. 

Ohb. Ekobi.. 

Laboratory of Hygiene, 

Umversity of Utrecht. 

Oct. 14. 

• J BM ekfm , lU, 318 (1936). 

• not cMm AiU, tt, 939 (1988). 
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Colour Reactions of Unne 

A SAMPLE of urine containuig about 2 per cent of 
free sulphuric ooid and treated with certain oxidirmg 
agents, as for example, potassium dichroraato 
potassium piermonganate, ammonium persulphate 
iodine or iron sesquiohloride respectively (the latter 
two at a high temperature), produces a reddish pig 
ment which may he destroy^ even by a slight excess 
of those reagents A chromogen of urine which is 
responsible for this colour reaction is derived prob 
ably from some nutrient material lor urine of earn 
ivora (lion and wolf) develops only a browiush colour, 
while that of man and pig is an intense wine red and 
urine of herbivora (cow, horse and sheep), fed on a 
plant material containing photoxan*, gives a rose reil 
piginont* 

Ihis colour reaction miv\ be vir> lielpliil in 
physiological mvestigations ot motabulism, and also 
for certain diagnostic purjiosos 

A Kozlowski 

Institute of Hortic ulture. 

University of Poznad 
Oct 6 

• Koilovrrtl Ae*a So€ Hot Pol la 1 (ISIS) 

• Koilowskl Arta Sot Boi Pol U 227 (1938) 


Dioxymaleic Aad Oxidase 
In a previous papier* two of us reported on the 
existence of a vegetable dioxymaleio acid oxidase 
We wish to correct our statement that this enzyme 
is not sensitive to cyatude The function of this 
catalyst, prepared from sorrel (Rutnex acetota L ) by 
acetone precipitation of the juice of the leaves is 
mhibited completely by 0 0001 jif hydrogen cyanide 
at pH 4, where the enzyme has a sharp optimum 
Compiarative studios suggest that this ferment is one 
of the three basic terobio oxidases of the vegetable 
^ngdom, the other two being the piolyphenol and 
ascorbic oxidase The enzyme oxidizes the acid 
reversibly the H being oxidiz^ to 11,0, 

I Banqa 
L PHnrrpoT 
A SzBNT OyShoyi 

Institut de Thdrapieutique Expidrunontale, 

Li6ge 
Oct 14 

•* pkytioL CKm 865 67 ( 1928 ) 


radiothorium, was expioeed to fast neutrons which 
were product by bombarding lithium with 3 Mv 
deuterons obtam^ by means of our cyclotron After 
the exposure, which ranged from three to fifteen 
hours thorium was chemically separated from the 
sample I his showed two pierioda of ^ decay, one of 
which wo identified with that of ‘‘’Ih as above 
mentioned 

The othir jjeriod of 24 6 hours was surmised to be 
due to a thorium isotopie which was produced from 
thorium through loss of neutrons This ought to 
givo uranium Y according to the following reaction 
*»Tli + ‘n «*>UY + 2>n 
In fact the above pioriod comoides with that of 
uranium Y (24 6 hours) in accordance with our 
Buppiosition 

Ihe sign of the p rays was shown to he negative 
and the measurements of their absorption m 
aluminium gave an absorption ooeflloient of 246 per 
cm which is not very far from 300 jaer cm found by 
Antonoff, and lies between 62 06 and 686 pier cm, 
given for two oompionents by Erohova* All these facts 
supfiort the above conclusion The detailed account 
of the expierimonts will be published elsewhere 
We wish to express our thanks to the Japan 
Wireless Telegraph Company for the electromagnet 
and other pieces of equipment used for the cyclotron, 
and to the Mitsui Ho onkwai Foundation and Tokyo 
Electric Light Compiany for financial supjjort 

Y Nishuta 
T Yasaki 

Nuclear Research Laboratory, 

Institute of Physical and 
Chemical Rc^aroh, 

Tokyo 

K Khiuba 
M Ikawa 

Chemical Institute, 

Faculty of Science, 

Imperial University of Tokyo 
Sept 18 
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Artificial Production of Uramum Y from Thonum 
Abtiiioial radioactivity induced m thorium by 
neutron bombardment has been studied by various 
authors* Meitner, Strassmann and Hahn* esjoecially 
have recently published the results of their detailed 
mvestigations, according to which they ascertained 
the production of a thorium isotopie **’Th (26 mm ) 
and three isomers of a radium isotopie '"Ra ( < 1 mm , 
16 min and about 4 hours) 

We have also be«i studying the same problem for 
some time, emd so far as the above results are eon 
cemed, we seem to be m general agreement with 
the last-mentioned authors Besides these isotopies, 
moreover, we obtained another thorium isotopie which 
wo identified with uramum Y, the piarsnt substance 
of protaotmnun, the thonum senes thus being 
changed over to the aotimura eeries 
Thonum nitrate, carefully freed from mesothonum 
as well as from other dismtegration piroduots except 


Magnetic Propicrties of Supierconductors 

Using a balhstio method, we have meaaured the 
magnetization curve of the supieroonduoting alloy 
Au,Bi , for a specimen built up of separate small 
crystals we obtamed the curve m Fig 1 It will be 
seen that there is praotioally no ‘tail* to the curve, 
and that the hysteresis is much less marked than for 
a typical superoonduotmg alloy , m fact, the magnetic 
be^viour approximates to that of an ‘ideal’ supier- 
oonduotor Such hysteresis as there is, is probably 
due to very slight impurities m the spieoiraen, ratl^r 
than to the irregular shape, since a similar spieoimen 
mode up of small irregular lumps of very pure tm 
(an ‘ideal’ superoonduotor) showed much lees 
hysteresis 

Since AU|Bi is an alloy of definite oompmsition 
(it IS not soluble in either gold or bismuth'), this 
resemblance to the behaviour of on ‘ideal’ super- 
oonduotor oonfirms the view that the ancmalous 
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behaviour of supei conduct in^ alloys is clue not to 
the faiot that they are alloy h but to some secondary 
cause such as inhomogoneity of composition 

In Fif? 2a we show the H I cur\e obtained for 
AU|Bi, and it will bo seen that tin //« values are 
considerably lower than those obtained in I oydon 
from resistance measurements on the Aii Hi eulectio* 
and that the transition temjieraturc of out specimen 
(about 1 73“ K ) is lower than that found in T cydon 
(I 84“ K ) ITiose diserepaiic los may be due to the 
presence of very fine threads of Au,Bi (sepaiattd 
from each other by free bismuth) in the eutoctio, 
which, on account of their thinness may peiliaps 
remain superoondin ting nt higher holds and t< in 
peratiiros than the crystals used m our measurements 


We did not succeed m obtaining ideal behaviour 
m the case of the superconducting compound OuS 
(this may have been due either to insufficient punty 
of the constituents, or to the presence of Cu,S m our 
speoimens) , although there was a marked hysteresis, 
the ‘tails* of the magnetization curves were not very 
pronounced, and it was possible to detormme the 
critical field at different temperatures Ihe HeT 
curve 18 shoyvn in Ijig 26, and the transition tom 
perature (1 61“ K ) agrees with that found by 
Meissner* It will be noticed that both Au,Bi and 
( u8 have low values of dHddr, of the same order 
of magnitude as the soft group of superconduotors* , 
this may be connected with the fact that m the case 
of both these alloys the two components lie imme 
diately on one or the other side of this group m the 
periodic system 

Wliilo tostmg tho measuruig apparatus we 
measured also tho T curve of thorium (not pre 
viously measured) shown in Fig 2c As with all tho 
other hard suporomidiioting eh mciits dHddT is 
considerably higher than for the soft supei con- 
ductors*, and also (probably duo to iinpuritif s) the 
magnetic behaviour resembles that of a tyjiieal alloy 
rather than of an ideal’ suporconduetor 1 ho dif 
leience between tho transition tcmiiemture of our 
specunen (1 J2“ K ) and that found by Meissner* 
(I 49° K ) IS probably due to diffinme of punty 
I) Shoknbkro 

Institute for Physual Problems 
Academy of Scienci a of tho USSR, 

Moscow 
Sept 10 

J rriiMUisc 7 Amt M 1- (lOJj 

• I Hau van Aub I i I V « I 7> ifr i Cu nr 1 b (10 U) 

• M Usner 7 Ihv tS 6 0 (10 0) 

< Uiunt and M id Im I Pr » u A IM 127 (103 ) 

M »nner / Phut W ISt (lOJ ) 


AO 



Tcmperatuic (’K ) 
Fig 2 


Magnetic Quality of Iron Wire as influenced 
by the Diameter 

In a previous note^ the results weie given of tests 
on Arnico iron wiie of various diameters when heated 
in hy drogon to a condition of maximum permeability 
at a temperature of 1 200“ C \ number of tho 
magnetization cun es so obtained liave been analysed 
dB-\ 

ami the values of the maximum slope 
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also the values of the slope at the ongm, 
respectively, have been plotted as a function of the 
diameter of the wire In this way the two curves 
shown in the accompanying graph have been ob 
taineil 

Each of the ourvee has a well defined maximum 
value, and the general character of each curve can 
bo accounted for if it ho assumed that (i) the wire 
has a magnetically hard surface layer, (ii) the 
process of magneti^tion commences at the surface 
of the wire and proceeds progressively towards the 
axis by a kmd of chain effect , so that the magnetic 
mduction is greatest near the surface and progressively 
decreases towards the axis of the wire 

Further tests are bemg carried out at higher 
temperatures, and a full account of the results wilt 
be published elsowhere in due course 

r r Wali 

Department of Electrical Engineoi ing. 

The University, 

Sheffield, 1 
Oct 3 

> NATCKl 141 ■’0 (Jan 20 lOSS) »Uo T/u> Bnntuer June 24 103K 


Diffraction Patterns Produced by Surfaces in Sunlight 

Thk reflection of sunlight from vanous surfaces, 
moludmg those of finger nails, skm, piaper wood, 
plant leaves, and glass slides covered with thin films 
of dried blood, produces moeaio like vanooloured 
patterns which yield to the unaided eye an impression 
of the presence of many small but discrete coloured 
granular particles The coloured mosaics are par 
tioularly brilliant when the surfaces are viewed near 
grazing moidenoe, although in some instances the 
effect 18 clearlv evident from other angles Such 
patterns are not CMdont on the polished surface of 
glass The optical irregularity of the former surfaces 
IB commonly evident to the unaided eye only by the 
generalized cloudiness or haziness The mosaic 
pattern is readily seen when the refleotmg surfooe, 
adjusted to an appropriate angle, is placed at a 
distance of approximately four to fourteen mohes 
flrom the eye At greater distemoes the detail of 
design 18 lost At lesser distemoes the ohromogenio 
features are not apparent An illusion of flow of the 
coloured 'particles’ is produced by slight tilting of the 
surface while under observation It thus appears as 
if different groups of surface projections come mto 
play with a resultant rearrangement of the coloured 
spots 

The production of coloured patterns by reflection 
of white hght from surfaces is a commonly recognized 
phenomenon However, the mosaic effect produced 
by the above mentioned surfooes is different, in 
appearance at least, from those which have been 
de^ibed previously Among the well known colour 
effects pr^uced by reflection are the colours of 
striated surfaces and the colours of fine laminar 
structure The former, usually seen as a pattern of 
oonoentrio rings upon the finely soiatohed surface of 
glass and metal, was attributed by Tyndall' to mter 
Terence of light reflected from the opposite sides of 
the furrows or scratches The coloured areas seen 
m oertam shells and pearls are associated with fine 
laminar structure and are attributed to the class of 
phenomena associated with Newton’s rmgs There 
IS a oonoaivable similanty of the colours of the 


mosaic to those produced by reflection of light 
through multi layers of surface films spread on metal 
plates', except that in the former instance the areas 
of a given thickness are extremely small and the 
reflactmg foci are tilted at different angles , hence 
the mosaic like effect 

The fact that the mosaic effect appears m sunlight 
and in hght from distant moandeeeent lamps, while 
not m hght originating from a nearby source, suggests 
that the phenomenon is to be classed with the 
Fraunhofer diifraotion phenomena* 

The mosaic pattern is apparently a oonsequenoe 
of the mutual mterferenoe of diffraction bands pro 
ducod when parallel light rays strike the small com- 
ponent parts of oertam surfaces This regularity of 
the chromogenio mterferenoe moeaio for oertam 
materials provides additional means of charaotenzmg 
the structure of such surfaces 

C Wbsleb ScuiiL 

Abington Memorial Hospital, 

Abington Montgomeiy County, 

Pennsylvania 
Sept 9 
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Cause of Earthquake Ruptures 
At present there is no established theory of the 
cause of earthquake ruptures because of their 
diversity Observations m Cordoba of the San Luis 
shocks of May 1936, including records on a sensitive 
Richard barograph at the National Observatory, 
have suggested that this diversity of behaviour is 
duo chiefly to differenoes of depth, of dip and strike 
of tho faults, and that barometno pressure is often 
the final actuating cause which determines the hour 
and perhaps the day 

Actual cracks observed m the surface m many 
places confirm that the underlying conditions in the 
teotonio type of earthquake is an accumulation of 
strains along geologiool faults m tho earth’s crust, 
the sudden release of which produces the shook 
Whatever the position and direction of these strains, 
the gravitational pressure of the masses must tend 
to hold tho surfaces together Without gravitational 
pressure, no stram could accumulate A sufficient 
release of such pressure will cause a rupture Con- 
firmation of this 18 found m the cases where shocks 
have occurred chiefly at low tide 
Tidal stresses caused by the sun and moon are 
alone capable of elFeotively decreasing these pressures 
Nearly all extensive senes of observations have dis 
closed a slight preferenoe for times of new and full 
moon Tho Stm Luis earthquakes referred to sug 
gested that m deep shocks, where the gravitional 
pressure of the mass above was greatest, the eon 
nezion was closer than m shocks nearer the surfhoe 
To test this pomt, the most destructive shocks, 
fifty-nine m number, m the past three oentunes, for 
which data could be found, and forty heavy shocks 
reported in the past two years, were examined In 
both these groups, approximately eighty per cent 
showed preferenoe for the tunes of neiW and full 
moon 

These same shocks showed a preference for the 
times of lunar pwigee Extaisive senes of after-shocks 
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m the disastrous earthquakes of 1891 tn Gifii and 
1807 m Assam show preferenoea during several 
months for the times when new and full moon 
ooourred near perigee. 

Those facts establish a definite relationship with 
sun and moon whioh can only be interpreted as 
gravitional. From its nature gravitation, if present 
in some oases, must be present in all whether its 
effects are dirrotly noticeable or not. Differences 
of dip and strike m the faults can account for 
deviations from new and full moon. Evidence 
confirmatory of this explanation is found in the 
Inverness earthquake of 1901 and those generally m 
Calabria and Japan. 

Existuig evidence appears sufficient to establish 
the thesis that the ruptures due to earthquake stresses 
about geolofftcal faults are due primarily to the gravita- 
tional action of the sun and moon 

Shooks recorded m Cordoba during or just after 
sharp diurnal or sporadic ‘lows’ of the barometer 
suggest that those are the final controlling factor 
which in many oases determines the hour and oven 
day. 

A grav itional theory ponnits the prediction of the 
majority of heavy destructive shocks withm two^or 
three daj^s 

C D Pkrbini!. 

Cordoba. 

Sept. 11. 

Biological and Cytological Observations on 
Tenthreduud Parthenogenesis 

Dubimo the past three years, I have mado certain 
findings regarduig two species of Tonthrodinidse, and 
as their detailed publication will be delayed owing 
to my departure abroad, I take the opportunity to 
state them briefly 

It 13 well known that the species Pristiphora 
paUipes Lep reproduces by thelytokous partheno- 
genesis but very occasionally produces males. The 
chromosome constitution of the female is 16, sis 
determmed from oogonia, follicle cells, and embryo 
cells , that of the male appiears to be S, from sper- 
matogonia and second spermatocytes 

Li oogenesis there are two maturation divisions 
(Fi^ 1) That reduction takes place m the first 
division 18 indicated because 8 chromosomes are 
found m the second anaphase (Fig. 2). 'These chromo- 
somes appear double at times and this, along with 
the fact that the second division follows immediately 
after the first, can be taken to moan that the ohromo- 
Bomee are split ready for this second, equational, 
division. The result of these divisions is that four 
nuclei are formed in line (Fig. 1) Later, the female 
pronucleus and second polar nucleus approach and 
he pressed together, deeper m the yolk, os if for 
fusion (Fig. 3). 

These facts therefore mdicate that egg maturation 
IS similar to that of normal bisexually reproducing 
animals, and that the diploid condition is restored 
by fusion of egg pronucleus and second polar nucleus, 
a condition comparable to that alre^uly known in 
certain other animals showing obligatory ’(for example, 
Artemia}, facultative (for example, LMonium), and 
experimental (for exunple, Astenas), parthenogenesis 
The maturation appearances up to the four nuclear 
stage are similar to those figured by Doncaster* for 
Ptinmidea (Nematus) ribesii Scop., but my findings 
regarding the fVision of the female pronucleus and 
the seco^ polar nucleus are new. 


Further support for my mterpretation is seen from 
such details of the prophaso stages of meiosis as I 
have worked out , leptotene, synizesis, and pachy- 
tene all appear to be normal, although the pairmg 
of chromosomes has not yet been detected with 
certainty 

An mterestiiig fact conooming the first polar 
nucleus m that in several eases spindles have been 
observed which, from their position, appear to be 
the fusion product of tho daughters of the first polar 
nucleus Tho appoarancoa are similar to Doncaster’s 
‘fusion nucleus’, which ho oonsidors is formed from 
tho sooond polar nucleus and the iimer daughter of 
the first polar nuclouM. 

More than 1,700 eggs wore examined, about 943 
(64 per coiit) provmg of use Of the latter, 191 gave 
first division stages, 106 those of tho sooond division, 
254 the four nurloi stago, and 94 gave fusion stages. 
The other 298 aro as jot unclassified 



OooFNKSis or rrinttphotii jtaUfpea. 

1 CoMPiaiTioN or maturation , roua nuouu 

INDICATED BY ARROWS, OUTERMOST NUCLEUS FATHT 
AND NOT IN SAME PLANE AS OTHER NUCLEI. 

2 • Anaphase plate or bkcond spindle , reduced 

NUMBER (8) or CHROMOSOMES 

3 Eoo PRONUCLEUS AND SECOND POLAR NUCLEUS 

SET FOR FUSION DEEP IN YOLK 

A ‘gjmandromorph’ showing complete male ex- 
ternal gemtalia and almost complete but distorted 
female external organs was also found. Tho gonads 
and mtomal genitalia were male in appoaranoe. 
Again, a larva, the gonads of which were female m 
gross appearance, contained what appear to bo male 
cells. 

Tn the second species, Pnophorus tener Z»d., 
rearing experiments with six unmated females from 
wdd larva# gave only males However, three other 
unmated females from wild larvae produoed only 
fencales (six larvae and seven flies), and from four 
these another generation of pauthenogonio females 
(four) was obtained. The oo^nia show^ 12 ohromo- 
Bomes and the spermatogonia 0. 'The mec h a nism of 
chromosome number control is unknown m this case. 
’This adds another example to the few species already 
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kncxwn to be not exclusively arrhenotokouBly or 
thelytokoualy parthenogenetio* It is ovident that 
the biology of saw flies will well repay further study 
Thanks are due to Prof A D Peacock, under 
whose supervision I have worked for the provision 
of certaui material to Dr Ann R Sanderson for 
the benefit of her experience m similar work and 
to Mr A T Baxter for laboratorj asKistanci 

I ESI IB C COMRIP 

University College Dundee 
Umversity of St Andrews 

Doaouter L (iuart J Mwt Sc 40 (1906) an I SI (1007) 
•Peacock A 11 T jdteh BtUomoloa c 81(1018) 


Nitrogen Fixation by Blue Green Algae 
Ik India rice is grown on the same land for many 
years without the a Idition of manures to the soil 
Preliminary exper monts have shown that a con 
sidorablo amount of nitrogen is fixed m the soils of 
the nee fields under water logged conditions when 
there is an abundance of algal growth (especially 
Blue green Algn ) present With the object of in 
vestigating the role of the Blue green Algos, a number 
of species of Anabama as well as Phormtdtum 
foveolamm wore isolated in unialgal culture from the 
soil of an Indian rice field The last as well as three 
species of Anabama wore afterwards obtained in pure 
culture altogether devoid of liaeteria and other con 
taminating organisms by a method analogous to that 
employed by Pnngsheim (1913) Those cultures have 
been tested by the Bactei lological Department at the 
Bothamsted rxperimental Station ard pronounced 
free from bacteria 

Inoculations from these pure cultures grown in 
mineral solutions lacking nitrogen (apart ftom that 
contamed m minute traces of soil extract), showed 
that, while the Phormtdium has no capacity lor fixa 
tion of nitrogen, tlio throe sjiec es of An^ama are 
able to fix considerable quantities avi raging 3-6 mgm 
of nitrogin per 100 co of medium in about two 
months The amount of nitrogen fixed by the Algee 
m the presence of Azotobaettr and other ba« teria is the 
same as in the pure cultures from whith it appears 
that bacteria play a relatively unimportant part m 
mtrogen fixation in the rice fit Ids 

The effect of the presence of various organii com 
poimds on the process has been examined Certam 
soluble carbohydrates (arabinose maltose raflinose 
mubn and dextrin) have a decidedly inhibiting effect 
on nitrogen fixation , but the process will go on in 
the presence of soluble nitrogen compounds Iron 
18 not essential for nitrogen fixation 

Diverse workers (Molisch 1926, Vouk and Wellisch 
1631, Copieland 1932) have previously affirmed 
nitrogen fixation by Blue green Algae, but the 
evidence as to the purity of their cultures is not 
adequate Drewes (1928) emd Wmter (1936) used 
several bacteriological agar media to test the punty, 
but the evidence is mconolusive, smoe on such media 
in the presence of Algae, there may be no visible 
growth of bacteria although present A similar 
onticism applies to the researches of Allison and 
00 workers (1932 and 1936) 

F B Fbitscr 
P K D* 

Queen Mary College, 

Mile Ehd Rood, 

London, £! 1 
Oct 14 


Normal DenUtion of Sharks 
When the teeth of the various rows m the jaw 
of Carchancu tnelanopterua at different ages are com 
pared, one observes am exposed row of teeth slightly 
smaller than the unerupted ones behind it amd in 
complete hmdermost rows of what appear to bo 
vestigial remams of teeth which con never come into 
use Mr G P Whitley, of the Australian Museum, 
has kmdly referred me to Gudger and Smith s memoir* 
on the most primitive shark OhlamydoBtlaohus, 
and notes unfortunately the problem of their 
replacement has not been touched upon else consider 
able light might have been thrown on the matter 
hrom fossil sharks too there arc no apparent data on 
this pomt 

In this memoir which I have seen from the South 
African Museum the small teeth of Ohlamydoaelachua 
are regarded as employed for retaining the food that 
18 seized rather than for chopping off pieces like 
the broad teeth of Oharcharodon and Oaleocerdo 
If the exposed teeth of these latter were constantly 
sIihI and replaced from the iiiierupted tooth one 
would expect to find in an i hilt the largest teeth 
exposed or lackmg in senation through constant use 
Bntann a Buildings ^ ^ Cawstok 

West Street 
J lurbari 

(luliir T W ani S tl Jl U Aul I llUto v of tl p t r Up 1 
‘'lark tlla i/loirl I t a fu ifui )1 I for 1 Dean Men rial 


Mesotron (Intermediate Particle) as a Name for the 
New Particles of Intermediate Mass 

Tub oxistcncb of part cles mtonncdiati in mass 
between protons aiul electrons has boen shown in 
exporiiiients on the cosmic radiation* bmoo at 
present so little is known concerning the properties 
of these particles, for example the exact value of 
the mass the laws govern ng then production their 
stability against disintegration otc it may yet be 
loo early to assign to them a name But masmuoh 
as seAeral name*! have aheady been Buggestod, 
namely dynatron penetron barytron, heavy elec 
tron yukon and x particle it may bo wise to consider 
the matter at this time 

The propierty which so far serves to distinguish 
the new particles from the other two types of particles 
which carry the same magnitude of electric charge, 
namely the proton and the electron seems to be the 
me^itude of their mass Although from the expert 
mtnts so for performed it is not possible to say 
defimtely whether the new particles exist with a 
umque moss only, or whether they occur with a 
range of masses it does appear quite oertam that the 
mass, whether unique or not is greater than that of 
em electron and less than that of a proton One 
must consider then three types of particles all carrying 
electric charges of equal magnitude electrons, the 
new particles and protons We should like to suggest 
therefore the word mesotron (intermediate particle) 
as a name for the new p(u*tiole8 It appears quite 
likely that the appropriateness of this name will not 
be lost, whatever new facts concerning these particles 
may be learned in the future 

Caul D Andbbson 
Sbth H Neddebme\eb 
California Institute of Technology, 

Pasadena Sept 30 

tor hlitorical eimunirr Ke WenUel O AaturuSit H, 278 (1988) > 
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Free Radical Terminology 
Some confusion appears to be creeping into the 
literature with regard to the designation of molecules 
which function as free radicals Some authors for 
example, describe methylene H,C= as a diradical 
and the next step presumably will l)o to term methino 
Ht = a tnradioal This is certain to lead to con 
fusion, since methylene contains a carbon atom with 
an electron sextet, while a diradical such as 
-TRi-TR, CR,-, contains two carbon atoms with an 
electron septet or free valence Accordingly, methy 
leno with its electron soxtot should be regarded os a 
bivalent radical It is tine that oxygon, in virtue of 
its liigli paramagnetism is considered to be a diradical 
but this refers to the oxygen molecule, 0-0-, with 
each atom carrying a free valence 

The terms odd molecule’ and oven molccide have 
now lost much of their original signihcanco, since we 


are now familiar with even numlierod diradioals and 
also with charged molecules containing an un)riaired 
electron Tlius the molecule 

H,( CH-fH, fH, 

i 

18 an oven iiiolcc iile since it contains an oven number 
of electrons In view of the fact that it is both an 
ion and a free radical it is conveniently termed an 
‘ion radical’ This servos to avoid confusion with the 
terms radical ion and lonutd radical, which have 
long been in use to designate the tnarylmethyl ions, 
R,< and R,C and inorganic ions such as NH^ 
and C10< 

S I Bowden 

Ihiivorsitv t olloge 
Card it t 
Oct 21 


Points from Foregomg Letters 


A TABLE showing the amount of pliospliuto which 
enters mto combination, in presence of oxygen, when 
glucose or malato is added to inmiod kidney cortex 
of a fasting rabbit, is given by Ur H Kalckar 1 ho 
author concludes that malic acid is oxidized to pynivK 
acid which combines with phosphote to form phospho 
pyruvic acid, as an intermediate steji in the sjti 
thesis of sugars 

Experiments with labolletl radioactive phosphate 
injected into the blood stream show, according to 
A H W Aten, Jim , and Prof G Hevosy tbatthiro 
IS a rapid exchange of phosphorus atoms between 
plasma and cells that is, between inorganic phosphate 
and the phosphoric ester in the red blood corpuscles 
Hexosemonophosphate penetrates the colls less 
rapidly but is decomposed within an hour m the 
blood stream by an enzyme derived from the bones 

F C Pybus and Miss E W Miller report that 
oestrone tablets, wi igliing 6 mgm each, were im 
planted subcutaneously into yoimg male mice 
belonging to a strain m which 77 3 per cent ol the 
females and 29 6 per cent of the males develop bone 
tumours Tlmso of these mice have developed 
osteomata at the age of 3-3 5 months, 2 6 months 
after the tablets were implanted , the bones of two 
others showed definite early changes The average 
tumour age in males is 17 7 months, and the earliest 
tumour m an luitrcated male appeared at the age of 
SIX months 

A M Kotljar and V Podrouiek submit polaro- 
graphic curves’ indicating that the method can be 
conveniently used to detect the products of protem 
break up, such as are formed vraen normal serum 
IS added to fibrm from a eanoer patient, or vice versa 

By exposing thorium nitrate to fast neutrons, 
obtamed by bombardmg lithium with 3 Mv deu- 
terons. Dr Y Nishma, T Yasaki, Prof K Kimura 
and ]1 Ikawa have produced a radioaotive substance 
with half-penod and beta ray penetratjing power 
identical with those of uranium Y, parent of the 
protactinium senes 

The magnetisation curve of superconducting AuaBi 
has been measured by Dr D Shoenberg.anditisfoimd 
to resemble that of an ‘ideal’ superconducting element 
rather than that of a typioal alloy Since Au,Bi, 
•nlike most superconducting alloys, has the same 


composition and structure throughout its volume, it 
18 inforred that the anomalous projiertios of most 
superconducting alloys ore connected with mhomo 
gonoity rather thsin with the fact that they are 
alloys 

The relationship liotwoon the diami ter of iron wire 
and the maximum slope and tlu initial slope re 
spectivoly, of the magnetization < urv cs after the wires 
had been heated to a condition of maximum per 
meability have Ixxn obtained by Dr T F Wall 
The results obtaineil imply that the process of 
magnetization commences at the surfai o and proceeds 
progressively towards the axis 

Out of 69 major earthquakes during the last 300 
years, eighty per cent occurred at the time of new 
or full moon 0 D Porrino considers this as evidence 
in favour of the view that the tune wlion ruptures 
due to earthquake sti esses about geological faults 
take place is determined by the gravitational aotion 
of the sun and moon (ho tidal action of which brings 
about the rupture bj releasing the pressure 

L C Comrie finds in the theivtokously partheno 
genetic saw fly, Pnattphora pathpti Tsp that the 
diploid number in the female is 16, that m the rare 
male 8 In oogenesis there occur two maturation 
divisions, reduction, and the subsoquent juxtaposmg 
of proniiclous and second polar nucleus, which 
usually indicates that diploidy is restored by fvision 
of these nuclei Two sexual abnoiinahties have been 
found In the speoies Prxophonia tener Zad , both 
arrhenotokous and thelytokous parthenogenesis have 
been discovered , the female and male counts 
are 12 and 6 respectively 

Prof F E Fritsoh and P K Do report that pure 
cultures of the Blue-green Algs Anohesna found m 
Indian rice fields, has been shown to have the 
property of fixing nitrogen from the air, and they 
claim that this is the first conclusive proof of thio 
alnlity of a Blue green Alga to do so 

Dr S T Bowden directs attention to the oonfuaion 
whieh 18 prevalent ooncommg odd and even mole- 
cules, and the application of the terms radical and 
diradical He su^ests that a molecule carrying both 
a charge emd a free valence be called on ion radiml 
in order to distinguish it from the ionized radical and 
radical ion 
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Research Items 


Indian Culture and the Native States 

Pbojt L F Rushbbook Wuxiams, in an address 
to the Royal Society of Arts on the cultural sig 
nihcance of the Indian States {J Roy Soe ArU, 
86 , Sept 16, 1938) stressed the position of tho States 
as embodiments of traditional Indian conceptions of 
Booio pohtical organization, and hence importsuit for 
the rightful understanding of India s political de 
velopment No Government has ever ruled the 
country from a single centre Under every Indian 
empire there have Vieen numerous subordinate 
kmgdoms performmg many of tho most essential 
functions of government in territory nominally under 
im^rial control There are certain fundamental 
differences between tho Western and the Indian views 
of the State In Indian ideas, the State deals with 
the mdividual, not as such, but as a member of over 
lapping communal or local groups carrying out 
many forms of corporate action, which tho State 
cannot compass but essential for tho well bemg of 
the citizen Hence India is a country of commumties 
— village communities, castes or guilds, and the joint 
family and it is only recently that the State has 
taken over such functions os police eduoation, or 
poor relief Before British rule, the State scarcely 
came mto contact with the mdividual The political 
separatism resulting from those social mstitutions has 
been powerfully reinforced by the different cultures, 
races and languages, which have poured mto India 
since historic times Tho subordinate States have 
played an important part in crystallizmg these socio 
political institutions, and as supporters of the 
traditional arts of India which, but for them might 
have perished m the pursuit of Western ideas and 
culture imdcr tho British raj 

Properties of the Protoplasmic Membrane 

In a recent review of the literature, Harvey and 
Danielli (Bwl Rev , 13, 319 , 1938) propose a rela 
tively simple model of the surface layers of the cell, 
based on their jihysical projierties The tension of 
the surface lies between 1 0 and 0 1 dynes/om , which 
is too low for a smiple oil water mterfaoe The 
presence of an adsorb^ protem film is shown, how 
ever, matenally to reduce the interfacial tension 
On this and other grounds, it is suggested that tho 
surface of the cell mvolvts, as a minimum, a bi 
molecular layer of lipoid molecules between two layers 
of protem molecules Measurements of the thickness 
of the surface film (about 60 A ), of its permeability, 
and of its wettmg properties are found to be com 
jiatible with this model A simple explanation is 
given of the Na Ca type of antagonism m terms of 
the acidic groups of tho protem and lipoid films 
Thus, on tho alkaline side of the iso eleotno pomt 
of the membrane cations will be adsorbed to form 
salts It 18 well known that water is less soluble m 
the calcium salts of the probable active groups 
(carboxyl, phosphate, sulphate) than the sodium salts 
High temperature coefficients of penetration are also 
explamed without tho necessity of the mtervention 
of ohemioal processes fhe membrane allows for 
preferential absorption of lipoids, and for pore and 
mosaic affects 


Histamine and Tyramine in Lung Diseases 

J L Hskbbnbohmidt {Thite <U Pant, No 634 , 
1938), has made a study of histamme and tyiamme m 
the blood of thirty one cases of respiratory disease 
including pulmonary tuberculosis, and comes to the 
following oonoluBions (1) Severn uloero oeteoous 
tuberculosis is as a rule accompanied by an excess 
of tyrammo and a normal amount of histamine m 
tho blood (2) In cases of tuberculosis complicated 
by haemoptysis, mvolvement of the pleura or allergic 
or cutaneous manifestations, there is little change 
m the tyrammo content but always an excess of 
histamme in tho blood (3) Broncho pulmonary 
suppuration is usually associated with a nso of 
tyramme and m many cases also of histamme m the 
blood, and there is always an appreciable or consider 
able proportion of these two substances m the 
sputum (4) In tumours of the lung there is always 
a considerable quantity of tyramme m the blood 
(6) In asthma there is a large quantity of histamme 
m the blood durmg an attack and a normal quantity 
apart from the attacks The tyramme is normal 
throughout 

Synthetic Preparation of Epbednne 

Ibis alkaloidal drug is obtamod from a shrub 
growmg m a small area near lientsm, Chma, and 
smoe the recent hostilities m Chma its price has 
fluctuated widely Thus attention is diroctod to 
efforts to synthesize tho drug, upon which Dr J 
Kamlet of the Israel Zion Hospital, New Yoik City, 
reported (according to Science Service) at tho meeting 
of the American Chemical Society nt Milwaukee m 
September 1938 

Matunty of Salmon Parr 

It has long been known that male aaliuoii pan- 
may mature before leaving the nver Ihese fish 
were regarded by some as precocious males and it 
was not known to what extent maturity was normal 
An exammation of parr has been made recently m 
the Welsh Dee (J H Orton, J W Jones and G M 
King, “The male sexual stage in Salmon Parr (Salmo 
talar L juv )”, Proc Roy Soc , B, 125, 103-114, 
1938) The results show^ that 40 per cent of the 
population of two tmd three years old salmon parr 
became sexually mature in October 1937 Successful 
fertilizations were made m November There is 
some mdication that the parr spawn on the redds 
before migratmg to tho sea as smolts It is suggested 
that all or most of the males normally attam theu: 
first sexual matunty m the nver before minting to 
the sea This mterostmg observation imould be 
followed up by similar work on other nvers 

Insects in Petrified Wood 

Evtdbmoi; of ancient msect activity has lately 
been brought to light in the fossilized logs of Tnaesio 
age found in the Petrified Forest National Monument, 
Arizona, USA In many of these fossil trees there 
are ndges, channels and tuimels which seem to 
represent the burrows of larves of oertam beetles 
Some of these are ohannels just under the bark aad 
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appear to be the work of 8oolytid« Others take the 
form of tunnels mto the heart wood and are perhaps 
the work of Bupreetid or allied beetles The only 
species of tree attacked is ArauoanoxyUm anzonxoum, 
and it seems probable that many were killed as the 
result of girdlmg by the Bupreetid beetles A short 
account of these fossilized remains has recently been 
published by Mr M V Walker (Proc UntUd States 
Nat Mas , 85, 137-141 , 1038), who classiBes them 
into four new genera 

Biology of the Cockroach 

Thb life history of the very common and cosmo 
politan Blatta onentalxs L has long remained very 
imperfectly known A contribution towards a know 
ledge of this subject by Dr M A H Qaclri has 
recently appeared (Bull Entom Res , 29, 263-276 , 
1938) Breedmg of the insect was at a constant 
temperature of 27 6° C It appears that the oothec» 
are normally laid in May and Tune and the time taken 
for the emergence of the first nymphs is from seven 
to ten weeks At the time of its escape from the 
oetheca the insect is in the so-called pronymph stage 
which has been overlooked by most observers It 
lasts but a few mmutes, after which the first ecdysis 
takes place There are six true nymphal instars and 
at the seventh ecdysis change mto the adult occurs 
The average developmental period, after exit from 
the nrtheca up to the adult stage, is 279 days The 
formation and structure of the little known spermato 
phore IS described together with the changes during 
development of the male gonads and their associated 
parts 

Leaf Absctssion m Healthy and Diseased Leaves of Pteta 

A H Campbell and A E Vines have re examined 
the absoission mechanism m Ptcea excelsa (New Phyt , 
37, No 4, October 1938) It has long been known 
that this abscission mechamsm is actuated by the 
drying of the leaf, the structural features associated 
with abscission havmg been present m the leaf from 
a very early stage m its development The authors 
give grounds for attributing abscission not merely to 
the loss of water from the leaf but also to its relatively 
rapid loss In these circumstances, hygroscopic 
movements are set up m a thick walled hyaline layer 
at the base of the leaf, as the water loss is apparently 
greater from this layer, m which hygroscopic move 
ments result, than from the leaf cushion, and the 
tissues separate in this region The cause of the 
water deficit m the leaf, it is suggested, may be 
wound gum deposits in the tracheids , these are seen 
after leaf fall but their presence just prior to loaf 
fall has still to be established In one form of the 
disease attackmg spruce needles, LophodermeUma 
macrospora, the infected leaves remain attached to 
the tree The authors show that in this case the 
stomata on the infected leaf are blocked by sub 
Btomatal solerotia formed by the fungus hyphss which, 
on the evidence of porometor experiments, may be 
expected to reduce materially the water loss from the 
leirf, and thus throw out of action the drying mechan 
ism upon which loaf abscission normally depends 

Anthracnosc of the Watermelon 

Thb watermelon plantations of Egypt cover about 
fifty thousand acres, the produce of wbob is damaged 
to Nihe extent of several thousand pounds each year 
by the ftmgus OoUeMnohum lagenanum Dr Amin 
Fikry has ^ven the results of his researches mto the 


mcidence and control of this disease m a recent paper 
(Min Agric Egjrpt, Mycol Sect , Bull 190, Govt 
Press, Bfil&q, Cairo Price P T 4 1938) The ftmgus 
causes loaf spottmg or antliracnose upon a wide range 
of varieties, and sjnmptoms usually appear when the 
plants are about two mi nths old Alrnost complete 
control of the disease has been accomplished by 
dusting twice with sulphur 1 he crop must be treated 
first as soon as the fungus appears, and again three 
weeks later Symptc ms and control are illustrated 
in the bulletin by ten half tone plates 

Past Seismic Activities in Japan 

ims subject has rocontlv been reconsidered by 
Prof Akituno Imainura (Japanese J Astro and 
Oeophys 15, No 8, 1938) He (xaiiiims chiefly 
the activity in Honsyu and Sikoku since the earth 
quake history of 1 aiwan dates only as far back as 
A D 1656 The principal catalogue s use 1 in the work 
are the Daiiiippon Disin Siry (Reports Imp Earthq 
Inv Comm , 46 , 1904) and Omori s catalogue (ibid , 
88 B , 1919), both gomg back as far as a n 416 
The authenticity of the reports of earthquakes men 
tioned m these catalogues is weighed with records 
of volcanic outbursts and also tv ith records of tunamis 
Imamiira considers that the catalogues do not omit 
any groat earthquake though small ones may not 
be mentioned It appears that since ad 416 there 
have been three great periods of seismic activity m 
Japan namely, between the years 684 and 887, 
between 1586 and 1717, and since 1847 continuing 
at the present time I ho table of earthquakes 
divided into four intensity classes which are defined, 
and the maps of epicentral regions during the three 
periods, are very valuable additions to the paper 

Storms in the China Sea 

A PAMPHLET entitled Ihe Law of Storms in the 
China Sea by C W Jeffries and G 8 P Heywood 
has been produced to replace an earlier pubbcation 
of the Hong Kong Observatory The earher work 
appeared m 1904 under the title ‘ The Law of Storms 
m the Eastern Sees and was written by W Doberck, 
formerly director of the Observatory The need for 
revision arose partly through the virtual disapjiear 
anoe of the large sailing shijis, which made a large 
part of the text of the earlier work meaningless, and 
partly through the increase of information available 
about the storms , these it need soarcelj be said are 
the dreaded typhoons of the Far East Iho present 
work oontams synoptic charts showing part of the 
life histones of some typhoons of recent years and 
some typical barograms obtamt I at the Observatory 
durmg the approach and recession of storm centres 
at vanoiis distances, with a curve of normal daily 
pressure variat ion for comparison The most mterest 
mg and valuable part, however, ir the section dealmg 
with the protursory signs of the approach of a 
typhoon from the pomt of view of a forecaster at 
Hong Kong Swell is noted somotimos 1,000 miles 
from tho centre , it moves outwards from the centre 
and gives a fair mdication of the position of the centre, 
besides being probably tho earliest mdication of its 
approach It is mterestmg to note that tho barometer is 
not an unfailing guide to the near approach of a storm 
centre, an example being the disastrous typhoon of 
September 18, 1906, which gave no definite baromotru 
indication of its proximity four hours before it was 
at ftill strength m Hong Kong harbour Microseisms 
are also unreliable as premonitory signs 
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Research on Safety in Mines 


'"P'HF sixtoontli annual report of the Safety m 

J. Mines Research Board* including n report on 
matters dealt with bj the Heialth Advisory Com 
rmttee has been published recently b\ the Mines 
Department 

In I’art 1 a reference is mode to the award b^ tho 
Institution of Mming LngineerB ot the Mtdal oi the 
Institution to Prof R V Whoelt r (diieotor of the 
research stations) m recognition of his emuient 
services m tho npplieatioii of Scientific Knowledge 
and Researth to mdustrv with special r< foroneo to 
problems of health in coal mining and of tho Dtiliza 
tion of Coal 

In order to promote interest m safety work each 
year largo parties of mmers are invited to visit the 
Research btation at Buxton to see large scale coal 
dust explosions and last year on each bunday during 
the summer those demonstrations were given I ho 
Annual Conference of Mining Teachers was hold at 
Buxton so that moilom methods of research and tho 
latest mformation could be given to them on safety 
matters About eighty mining teothers together 
with reprosontativis of tho Board of Education and 
of the Mines Department attendotl this confironoe 
Addresses wero given on tho following subjects 

Education and the Mining I ngineor , hilms and 
their Use for Instiuctional Purposes and Haulage 
Investigations 

For many years stono dusts have boon vised for 
suppressing explosions by sprinkling tho dust on tho 
roof, sides and floor of tho roadways in the mine 
The dusts used for this purpose have been obtained 
from shales, limestone and gypsum In the report 
tho importance of spieoial material of higher elBoaoy 
than the usual stono dusts is mentioned, and tho 
results of the rtsi arch on this subject ore giyon It 
appears that common salt is tho cheapest and most 
effective of those materials Unfortunately, this 
material would not fulfil its purjioso if exposed to 
atmospheres of more than 70 per cent relative 
humidity, on account of its tindoncy to coke 
Experiments with various mixtures have shown that 
tho tendency of powdered crude common salt to 
cake IS much reduced if it is mixed with 20 per cent 
of finely ground talc (French chalk), precipitated 
chalk (whiting) or coal Its caking is entirely pre 
vented by the presence ot 10 per cent of tncaloium 
phosphate or 6 per cent of magnesium carbonate 
lovus Equally good results were obtamed more 
cheaply with only 2 per cent of magnesium carbonate 
and 20 per cent of talc or precipitated chalk 

Tests have been mode with mixtures of salt, tale 
and magnesium carbonate imder standard conditions 
of test m a gallery at Buxton 4 feet m diameter, 
and the calculated efficacy of the salt present 
m the mixture is approximately ten times that of 
etude 


In the report for 1936 stress was laid on the im 
portanoe of choosing a dust of high and lasting 
dispersabihty It has been found that the finer 
particles are /lot dispersed as separate particles, and 
that a dust oan be too fine A dust of fineness between 


* Slx(««(Btli Annul Bepoit or ttio Safety la WnM Beutroli Boan 
Inchidtaia 1 ilepoit of ibttan dealt with hr the Health Advieor 
CoinialtCM IMt Pp IM+l&platei (HU StaUmry Offlee 1»3S 
net. 


60 and 70 jier cent through a 240 mesh B S test 
stove containing about 20 por cent of fairly coarse 
particlos over 60 mosh is recommended 

In all mines whore coal is won, firedamp is mven 
off This IS diluted by possmg pure air round the 
workings But if tho ventilation is impeded, the 
percentage of hrodamp present in tho mme atmo 
sphere may increase oi an excessive and unusual 
amount of gas may 1 k> given off for possibly a short 
period 

It 18 desirable therefore for tho mine manager to 
have information about tho pieroentage of firedamp 
111 tho return air In tho post this has been done by 
analysing spot samples by means of a Haldane or 
Bone and "V^eoler apparatus I he prmciplo which 
IS used for this purjioso is to bum the combustible 
gas and measure tho contraction produced 

A very ingenious firtdamp recorder m described 
oajiablo of givmg a contmuous record of the per 
centago of gas present in tho atmosphere over a jieriod 
of a few weeks Ihe tliotno current for the com 
bustion chambers is supplied by a small generator, 
and tho mechanism is arranged to control a sufficient 
number of those chamlxrs to obtain almost a con 
tmuous record The principle used is similar to 
that of tho Haldane apjjaratus, except that the 
control IB mechanical and does not require constant 
attention 

Tho belief is exprossod that due to tho development 
of the prmoiple of sheathing explosives, and research 
on their comjxisitionH freedom from ignition under 
ground will be assured It is sigmficant that last 
yeivr no ignition of gas occurred and many collieries 
were using sheathed explosivi s 

A sheathed explosive consists of the ordmary 
bobbin of explosive contamed m waxed jiaper but 
surrounded by an extra layer of sodium bioarbonatc 
This bicarbonate is eitlier held m position by a 
further layir of psjier or it consists of a paper felt 
impregnate with sodium bicarbonate When the 
shot IS fired, tho hot gases which are produced are 
wholly enUosod m a cloud of fine particles of this 
mert material, and cooling of tho gases takes place 
80 rapidly that there is very little danger of igmtion 
of fiieamp 

The obvious need for jiersonal protection has been 
realized during the last few years, but at first eon 
siderable soeptioism was displayed by managers and 
workmen with regard to the use of various items of 
apparel It has been proved that many men have 
escajied serious mjury due to the use of hard hats, 
gloves, shin guards, knee pads, safety boots and 
goggles fitted with safety glasses The importance 
of this subject cannot ^ over stressed, and much 
thought has been given to the production of these 
articles More than 147,000 hard hats were supplied 
during the year, making a total of some 436,(^ for 
the past three yearn 

Many of tho special appendixes are reports of the 
district mvestigators on researches on the problem 
of falls of ground These mvestigations are earned 
out under the direction of oomnuttees of loeal 
mming engmeera, and a large amount of information 
18 being oolleoted on this extremely important 
subject 
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Some Oxidation-Reduction Reactions 


T he diliydnc phenol oateohol, 1,2 C,H,(OH)„ haa 
boon widely used as a substrate in the study of 
the enzyme action of an oxidase, and it has been 
supposed that the utilization of molecular oxygen 
during the respiration of certain types of plants is 
largely dependent on such action It was shown by 
Robinson and MoOanco m 1926 and others that the 
enzymatic oxidation of catechol involves the absorp 
tion of two atoms of oxygen per molecule of dihydrio 
phenol, and it has been definitely established that 
o benzoquinono is one of the initial products of the 
action of a phenolic oxidase such as tyrosinase on 
catechol The conversion of catechol to o bonzoquinone 
theoretically requires only one atom of oxygen, and 
the fate of the second oxygon atom has been the 
subject of controversy Since aerobii oxidations are 
often attended by the initial formation of hydrogen 
peroxide, it was suggested that the second oxygen 
atom was converted mto hydrogen peroxide 

C,H4(0H), + O, -= f .H.O, + H.O, 

Onslow and Robinson, and Platt and Wormall, 
claimed to have detected traces of hydrogen peroxide 
in the enzymatic oxidation of catechol, and they 
attributed the difficulty of detecting this substance 
to its decomposition by peroxidase and catalase in the 
enzyme preparations Others suggest that the tie 
corapioBmg activity of small amounts of some metals 
acooimts for the removal of peroxide Doubts have 
also been expressed as to the formation of hydrogen 
peroxide Phigh and Raper m 1927 pomted out the 
possible decomposing action of catalase, and thov 
suggested that the second oxygen atom might act 
by fm^her oxidation of the o benzoquinone Nobiitani 
m 1936 found that catalase has no effect on the 
oxygen consumption during the enzymatic oxidation 
of p orosol, 1,4 CH| C,H4 OH, and honco lomhiilod 
that hydrogen peroxide is not formed m this reaction 
C R Dawson and B J Ludwig* consider that the 
conclusions of Pugh and Rapier and of Nobutani are 
not wholly oonvincmg, smee the strengtlis of the 
catalase prepiarations used were not indicated and it 
was not shown that the catalase remained active 
t hroughout the oxidat ion process Keilm and Hartroo 
in 1936 had also shown that under certain conditions 
catalase may promote a secondary oxidation in 
volving the hydrogen pieroxide formed during an 
enzymatic oxidation When catalase so functions, 
the decomjKJSition of the hydrogen pieroxide does not 
result in the liberation of molecular oxygen and the 
return of this to the reaction system, and the forma 
tion of hydrogen pieroxide would not be detected by 
oxygen uptake measurements 

Dawson and Ludwig have used tyrosinase propiara 
tions havmg no pieroxidaso activity and negligible 
catalase activity m the oxidation of oateohol. They 
mode use of the fact recently discovered by Dawson 
and Nelson that the production of qumone by the 
enzymatic aerobic oxidation of catechol can be 
followed by titration with iodine, and when produced 
under oertam conditions, for example, with an 
optimum amount of enzyme in very dilute solutions 
of oateohol buffered in the pH range 4 IMI 9, the 
stability of the qumone is such that the stoichiometric 
relationship be^een it and the oateohol can bo 


demonstiati d* binco both qiiiiione and hydrogen 
pieroxide liberate lodme from hydnodic acid, the 
mdefinito status of the hydrogtn pxjroxido controversy 
tended to obscure all mtcrpictiitions, and Dawson 
and Ludwig have attempted to cleai up this piomt 
Their tyrosinase prepiarations wore obtained from the 
common mushroom by suitable purification, and the 
activity was measured by the method jiroposod by 
Graubard and Nelson In dilute solutions buffered 
within the pH range 4 16 7, the oxidation product 
formed m the initial stages of the oateohol tyrosinase 
reaction was equivalent to two atoms of lodme pier 
moloiulo of catechol, which corresjMinds to a bonzo 
qumone This qumone and hydrogen pieroxide were 
shown to bo incompatible m soliit ions buffered to 
pH values alxivo 4 1 It was also shown that m the 
pH range 4 1-6 7 the courso of the catechol tyrosinase 
reaction os followed by lodometrio titration, was 
unaltered by largo amounts of i atalase or jioroxidasos 
Wagreich and Nelson" found that under condition 
of low concentration of substrati high coni i iitratiori 
of enzyme, and pH 4 '>-6 6, catechol is onTymatKally 
oxidized by tyrosmoso to o bonzoqumono with the 
consumption of one atom of oxygm only pier rnolei uh 
of catechol, and that the consumiition of the second 
atom of oxygen is also catalpssd by tyrosinase They 
obtamed evidence that a substance is formed when 
o b< n/oqiiinone disappiears in aqueous solution at 
pH 4 5-6 5 wliith IS aerobii ally oxidi/i d to a qumone 
by tyrosmasi and that the quantity of qumone com 
pxiiinil formed in the oxidation of this substance 
corrcspionds to one half of the o iMiizoqumune which 
lias disappieared It apjjears, thoroforo that the 
second atom i f oxygen used up m the enzymatic 
oxidation of catochol is conci niwl with the oxidation 
of a product resulting from the octim of water on 
o bon/o(juinono , that hv drogen peroxide is not 
respxmsible for anj part of the titration values , and 
that the consiunption of two atoms if oxygen pier 
molecule of latechol cannot bo attribiitoil directly 
to the foimation of hydrogen pieroxide Iho question 
whether or not hydrogi n pieroxide has an mlei mediory 
function during the formation of the initial qumone 
IB still opjon to d< bate, but it is (.on'-idtrtd improbable 
that such a view of the tnzymatic oxidation of 
catechol can be suppxirted on the pirescnt ev idenoe 
Another investigation on oxidation mitliiuiistn by 
a different method is the study of the pxissiblo inter- 
vention of semiqumono radicals as mteimodiate 
Btepis m oxidation reduction reactions by O Schwarz 
enbaoh and L Michaelis* Iho mdcphenol dyes had 
been the object of an extensive and fundamental 
investigation by W M Clark and oo workers, who 
measu^ the oxidation reduction ( redox ) potentials 
by electro chemical methods 1 hoy concluded that 

there was no oif idenoe for the oxistonco of an inter 
mediate step m the process of reduction but that m 
reversible bivalent oxidations two electrons always 
go on and off m piairs Schwarz* nbach and Michaelis 
now present evidence for the existence of s ich inter 
mediate stepjs in the form of semiqu.none radicals m 
the ease of phenol blue and Bmdschedler’s green, 
two dyes closely related to the group mvestigated 
by Clark Potentiometno redox titrations of these 
dyes were earned out at various pH values and the 
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slope of the titration curves indiostes that an inter 
mediate semiqumone radical is formed The results 
were checked by spectrophotometno measurements 
The totally oxidized semiqumone and fully reduced 
forms are denoted by T, S and R, respootively, an 
open stnic ture being chosen for the T forms m which 
the central nitrogen appears surrounded by only sue 
electrons The fourth election pair can bo said to be 
delivered by the auxochrome groups N(CHi)|, OH 
and O, which have unshared electron pairs able to 
form double bonds with the adjacent carbon atom, so 
converting tho benzene ring contaming it mto a 


All throe dyes showed strong semiqumone forma 
tion m the alkalme and aoid range and comparatively 
small semiqumone formation in the nuddle pH range 
The effect m the alkalme range may be explained as 
follows In non aqueous solutions the formation of 
R and T forms from a free radical is generally 
negligible and only the equilibrium between the 
dimorie form and the radical occurs Such solutions, 
however, correspond with a solution of very high 
pH since tho R form cannot take up a proton The 
sensitivity of the solutions to water follows from the 
proton donation of the water being equivalent to a 
strong lowering of pH by 
X lonvertmg tlie J? form into 
N- HR 

R^ H,0»RH+0H 
25 + H,0- T+RH + OH 


H 



2 1 forn I 


H 




This IS tho mam reason for 
the dismutation effect caused 
by the addition of water to 
the radicals 

The general treatment of 
oxidations and reductions of 
organic compounds must take 
account of tho equilibria 

R ^ 9 i 

n 



qumoid rmg Both auxochromo groups can so 
peuticipate and the molecule is a resonance system 
The formulsB above apply to Bindsohedler s green , 
similar formulea are given m the paper for phenol 
blue and phenolmdophenol Each stroke represents 
an electron pair, and m the S form tho odd electron 
18 provisionally shown by a dot as attached to the 
central nitrogen atom, although this is not to be 
regarded as assigning a defimte position to it Methyl 
gpxiups are denoted by x 

Titrations were mostly reductive, with reduced 
roBindulm QO and in a few oases titanous ohlonde 
The air m the titration apparatus was replaced by 
hydrogen, and colloidal palladium ensured the re- 
moval of oxygen and produced a hydrogen potential 
which made possible the measurement of the pH of 
tho buffer In oxidative titrations the hy^wgen was 
then replaced by mtrogen Apart from the titration 
curves, the semiqumone could also be detected by 
its colour 


The reaction H 2R m non 
aqueous solutions is standard 
for the preparation of radi 
cals , redox potentials refer to 
R^T Ihe two processes 
were linked simultaneously 
by Friodheim and Michaolis* 
and Elema* who noticed the 
formation of free radicals in 
oxidations and reductions 
even in aqueous solutions 
Michaelis and Fletcher’ also 
foimd the duneric form (D) m 
equilibrium with the rsdioal 
Tho semiqumonee all eon 
tarn two equal atoms (other 
than carbon) symmetrically 
located m the molecule, and 
these atoms can be regarded 
as carriers of an odd electron, e, which resonates 
symmetrically between the two positions, for example, 
as m Wurster s blue 

"f" y ■ -v 

(CH,).N <.^e-^> N(CH.). 

The older free radicals, on tho other hand, oontamed 
one atom which might be considered as the carrier of 
the odd electron, so that it was reasonable to speak 
of tervalent carbon, bivalent nitrogen or univalent 
oxygen These radioals were found to be very sensi 
tive to water The present mvestigation closes the 
gap between the two groups of radioals, examples of 
the second type having been found which exist in 
aqueous solution m equilibrium with R and T forms 
As Hiickel and Pauling have shown, all free radicals 
owe their existenoe to resonance energy, the odd 
electron and the rc electrons of the aromatio nuclei 
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not being m a definite position but appearing as a 
time average of charge distributed over a wide range 
of the molecule 

Schwarzenbach and Miohaelis discuss in detail the 
relative stability of the molecules involved, that is, 
those given m the above and similar tables, on the 
basis of qualitative valency considerations An atom 
in an ‘ideal’ state is assumed to be surrounded by 
four equal and mdistinguishable electron pairs 
Reactivity may then arise from { 1 ) a deviation from 
the stable electron numlier 8, for example, m the 
fluonno atom (oxidation-reduction instability) , (2) a 
deviation from the ideal state of equality of the four 
electron pairs, for example, in the Nil, molecule 
givmg rise to basic properties (aoid base instability) 
It follows that the R forms show primarily acid base 
instability, which is great m alkaline solution , that 
the T-forms show greater instability (oxidation 
reduction unstability) m acid solution , the radical S 
IS stabilized by a resonance phenomenon differing 
from the resonance of the T form ( (a) T form reson 
ance between two halves of molecule , (h) S form re- 
sonance of semiqumone typo, which can bo exhibited 
in one ring contaming two nitrogen or oxygen atoms 
m syrametneal positions, o or p , but also m double 
rings, as m bcnzidme or y.v' dipyridyl) 

It 18 emphasized that practically none of the 
organic radicals known prior to the discovery of the 
seraiqumones exhibit the peculiar type of strongly 
symmetrical resonance structure characteristic of the 
Bomiquinonos Correspondingly, these older radicals 
are usually not stable enough to be capable of existing 
to any appreciable extent m the presence of water, in 
contrast to the semiqumone radicals 


In a further papier, L Michaelis, M P Sohubert> 
R K Keber, J A Kuok and S Granick* deal with a 
paraqumone, duroqumone (tetiamethylbonzoquin- 
one), which shows stability to alkalis Potentiometrio 
and mognetomotno methods agree in showmg that 
in sufhciently alkaline solution a frcxi, strongly para 
magnetic, semiqumone radical of brown colour is 
formed as an mtermediate step of reversible reduction 
This radical has no measurable tendency to form a 
valency saturated dimeric form in the dissolved state 
Benzoqumone and hydroqumone form the solid 
qumhydrono, but no corresponding compound can 
be formed by ordinary methods from duroqumone 
The dimeric form is assumed to be formed by hydrogen 

( CO - H - OC I 
( CO - If - OC f 

mvolvmg a resonance between two fictitious struc- 
tures m which alternately the one and the other half 
of tho"'molooulo (represented by biackets) is m the 
qumoid or benzenoid state In orthoquinoncs there 
18 no stone restriction in forming these bonds In 
piaraqumonos, tho two bonds can be formed only by 
applymg the two rings flat uixm one anotlipr In 
duroqumone, however, the voluminous side chains 
prevent a sufficiently close approach 

'J Amcr ihfm foe 60 1617 (1938) 

• J Am»r them for 60 260 (1938) 

• J Amer Ohm for 60 1545 (1938) 

• J Amer Chem far 60 1607 (1938) 

• / Biol Chem 61 ).>5 (1931) 

•Be trap ehim M 907 (1931) 

’ / lm«f Chem foe 69 2460 (1937) 

• / Amer Chem foe 60 1678 (1938) 


New Satellites of Jupiter 


I N Nature of September 24, p 664, reference was 
made to the various orbits that hoMl been com- 
puted for Satellite x by Dr Paul Herget and Dr M 
Davidson Dr Herget obtamed two orbits with high 
eooentnoities, excoedmg 0 6, but the orbits differed 
essentially, one bemg direct and the other retrograde 
As the latter gave smaller residuals, it was adopted, 
and it appieared that the least and greatest distances 
from Jupiter were 6 million and 30 million miles, 
respiectivoly As this last distance is probably out- 
side the stable region for a satellite, it was obvious 
that further investigation was necessary before any 
definite pironouncement could be made 
Dr Davidson’s orbit was quite different from those 
of Dr Herget. He found that the motion was direct, 
almost circular, and that the distance from Jupiter 
was about 7 milhon miles, but expressed some doubt 
whether it was just mside the orbit of Jupiter vi or 
outside that of vii 

Further observations have been made, and from 
these Dr. R H Wilson has computed h new orbit 
(Harv. Card 460) It now appiears that tho very 
eccentric orbit was m error and that the satellite has 
a small eooentricity, 0 14061, its mean distanoe from 
Jupiter being just over 7 million miles, as previously 
^iven by Dr. Davidson Its inclination is 28® 24' and 
its period of revolution 264 days Tho satelhte 
belongs to the same croup as Satellites vi and vii. 


and it may lie conjectured that there is a family of 
small satollitos in this region, most of them too small 
to bo ditected 1 ven tho existence of three is a 
puzzle How did they originate T They are very 
far outside tho Roche limit, and so cannot have been 
disrupted by Jupitei 

Dr P Herget haa also computed an orbit for 
Satellite xi It is moving m a retrograde orbit 
at on inclination to tho plane of tho ecliptic of 16 6® 
and a moan distance of 14 million nules from Jupiter 
Its ocoentncity is 0 207 and its period 692 6 days 
Tho elements of tho orbit will pi-obably bo improved 
later when more observations are available 

In a letter to Nature of October 8, p 670, Mr J 
Miller suggested that the retrograc .0 satellites followed 
an arithmetical progression law, not a geometncal 
progression law to which the direct satellites con- 
formed approximately, and suggested that Satellite 
XI would be about 16 million miles from its primary 
Actually the satellite does not obey cither rule, but 
it 18 much closer to the arithmetical progression law 
than to the other It is very remarkable that there 
are three satellites with direct motion, vi, vii, and x, 
at a distance of about 7 million miles, and three 
with retrograde motion, vui, ix, and xi, at dis- 
tances between 14 and 16 milhon miles Coemo- 
gonists will find something here on which they con 
speculate 
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Science News a Century Ago 

The Trogon 

Dr Daubkny who had rt>cently returned from a 
viBit to America and the West Indies, on November 
12, 1838, at a meeting of the Ashmoloan Society, 
Oxford described some of the roological speoimens 
moluduig about sixtj birds which he had brought 
back and intended for the Aslunolean Museum 
Among the birds was a very rare trogon, from the 
island of Cuba Mr Holme, of Chnst (^iiroh College, 
observed that the spocihc name of the trogon was 
Ttmnurua, from the ends of the tail feathers appear 
mg as if cut and spread out The only other specimen 
m Europe was in the Museum at Pans and had been 
figured in Tcmminok s Planches ColorilSes There 
was also an imcoloured hguro, from a drawing by 
Colonel Hamilton Smith, in the seventh volume of 
Griffith s Anunal Kmgdom 

Asiaac Society 

At a meeting of the Asiatic Society on November 
17, 1838, two of the communications read were from 
Dr Falconer superintendent of the Honorable Fast 
India Company s Botanical Garden at feaharanporo, 
m lat 30° N The first referred to the cultivation of 
plants m the garden likely to become important 
articles of commerce Iho tea plant was thrivmg m 
the nurseries in the neighbouring hills the Otahoito 
sugar cane had been a success, the Egyptian lotton 
seemed likely to thrive whik among other plants men 
tionod were the ( eylon cmnamon Amoruan annotto, 
Bombay mangoes and the Chinese litchoo (ate) 
Dr Faltonirs other letter was written fioin Cash 
more 

Another paper road was On the Yi How Colour of 
the Durherry , in which Mr E Solly stated that the 
root of the coininou barbem or Berbena vulgarts 
was us<d for dyemg leather vellow, and that from 
experiments miule by him m the Society 8 museum 
he was convinced that the root would prove an 
article of considerable value to dyers 

F J V Broussus (1773-1838) 

Novfmber 17 marks the centenary of the death 
of Francois Joseph Victor Broussaie, the founder of 
the so called physiological medicine and one of the 
most eminent physicians of hia time He was bom 
at St Malo on December 17 1772 qualified m Pans 
m 1803 took part in the Napoloonio campaigns m 
Holland, Gormany and Spam, became physician in 
chief to the Val do Grflce Military Hospital m Pans, 
and was the author of several works of which the 
prmoipal are the followmg Histoire dee phleg 
masics ou mfiammations chroniques (1822), Ex 
amen do la doctrine g6n6ralement adoptee’ (1816) 
and “De Timtation et de la fohe (2nd edition, 1839) 
The mam features of his doctrine were the denial of 
specificity, the attribution of all diseases to gastro 
enteritis and the reduction of therapeutics to the 
application of leeches and a restricted diet Hm 
teaching, which for many years had an enormous 
vogue, was finally overthrown by P C A Louis 

M Gaudin's Lime Light 

Ok October 19, 1838, M Gaudin had shown some 
experiments to the Paris Academy of Sciences on 
his new method of illumination On November 17 


Nov 12, 1938, Vot 142 

the Mechanics Magazine, under the headuig “Sub 
stitute for the Sun , said The newly invented 
light of M Gaudin on which experiments were 
recently made m Paris, is an unproved modification 
of the well known mvontion of Lieutenant Drum 
mond Wlule Drummond pours a stream of oxygen, 
through spirits of wine upon unslakod lime, Gaudm 
makes use of a more ethereal kmd of oxygen which 
he conducts through bummg essence of turpentine 
The Drummond light is fifteen hundred times 
stronger than that of bummg gas , the Gaudm 
light IS, wo are assured by the inventor, as strong as 
tliat of tho sun or thirty thousand tunes stronger 
than gas M Gaudm proposes to erect on the 
island of tho Pont Neuf in the centre of Pans, a 
lighthouse five hundrod feet high, in which is to be 
placed a light from a hundred thousand to a million 
pipes strong, tho power to be varied as tho nights are 
light or dark Pans will thus enjoy a sort of per 
petual day , and as soon as tho sun of the heavens 
has sot the sun of tlie Pont Neuf will arise 


Horticultural Society 

In its column of Weekly (.ossip , the Athenasum 
of November 17 1838 said We understand that 
in consequonui of tho disturbed state of Mexico, 
and tho difficulty of obtaining any package from 
that country, because of the rigour with which tho 
French squatlron maintains the blockade of Vora 
Cm/ and lampico, the Council of the Horticultural 
Society have decided upon withdrawing their 
collector, Mr Haitweg and sending him to m 
vostigate the botany of tho State of Guatemala The 
mountainous region, which cuts this inagmfloent 
country into two parts and which abounds with 
most noble vegetation to an elevation of more than 
13 000 foot above the sea cannot fad to afford Mr 
Hnrtweg a rich harvest 


University Events 

( AMBHtDOP — An appointment to a research 
studentship at Christ s College will bo made at the 
end of July 1939 Candidates must be men who will 
have graduated before Octolier 1, 1939 at some 
university other than Cambridge, and who have not 
commenced residence m Cambridge at tho time of 
election Preference will be given to those who will by 
then have already devoted at least a year to resoaroh 
Every candidate must declare that he intends, if 
elect^, to jirooeed to the degree of Ph D m tho 
University of Cambridge Further mformation can 
be obtained from tho Master, Christ a College, Cam 
bridge 

Oxford — -P M Medawar has been elected to a 
fellowship at Magdalen College for his work in 
zoology Dr K N Bahl, Merton College, has been 
granl^ the degree of D Sc for his work on earth 
worms The followmg have been elected to Theodore 
Williams scholarships C W M Whitty, Brasenose 
College (pathology) , G I M Swyer, St John s 
College (anatomy) , W D M Paton, Now College 
(physiology) 

Tho Bolleston Memorial Prize for 1938 has been 
divided between Dr N V Polunm, Christ Church and 
New College, and H M Smolair, Magdalen College 
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Societies and Academies 
Edinburgh 
Royal Soaety of Edinburgh, Octoln r 24 

J L Baibd Dovolopmctit of tolevaion The 
diacovory of the light sensitive properties of selonium 
led to many schemes foi the accomplishment of 
television These schemes remained thoorotioal until 
1926, -when Baird succeeded m transmitting true 
images by television An experimental television 
service with his apparatus was commenced by the 
BBC m 1929 and continued cmtil supersede by 
the present ultra short wave transmissions 1 he 
various systi ras used for largo screen television were 
discussed Tho progress of colour television was 
described 

Pans 

Academy of Saences {C R 207 605-648 Oct 10, 
1938) 

P Montkl Families of restricted non uniform 
holomorph functions 

A Caquot T Villey and P Blajnchft I aw of 
mflatsjn of geometrically similar pneumatic t jTes for 
aircraft 

R Bouroeois Daily exploration of the atino 
sphere by radio sondu , its development on land and 
on sea From near Irappes (Seme et Oise), a radio 
oondea has been released daily since January 1, 1938 
the altitude of the bottom of the stratospheie varied 
from 7,200 m to 14,600 m , and the lowest tempera 
ture recorded was — 73®, on January 21 at 12 600 m 
Radio gondes have also boon roloasod from the 
Cartnutri, cruising about 1 800 km west of the 
Azores , tho bottom of tho stratosphere varied from 
11 000 m to 16,000 m , and the lowest temperature 
was — 68° on May 4, 31 and Tune 16 

A OuiiiLKT Precise moasuromont of the accelera 
tion g of the fall of bodies in a vacuum 

A Marcelin Increase of the velocity of a mineral 
oil at rest 

G Bibaud a differential pneumatic micrometer 
M BouAtnT Structure of the molecule PCI, 
by electron diffraction 

P Brun Study of tho oloctrio phenomena which 
accompany the formation of organo metallic com 
pounds of calcuun and of aluminium 

P DB Beoo Oxidation reaction at tho positive 
pole m electrolysis by a spark 

A Bebton Comparative study of tho visible and 
ultra violet of mmoral oxides and of their hydroxides 
and hydrates 

P Baby and J Kebbert Dotermmation of the 
density of glasses by the law of additivity 

M PaiiS Determination of tho sedimentation 
constant with the aid of ultra centrifuges without 
an observation system 

r Bedei, Solubility of some slightly soluble silver 
salts Solubility has been found of thd halides pro 
duced by double decomposition 
C Lbooux a lithium phosphide 
Mt.t.e Y Khodvine and F Valentin Tntyla- 
tion’ of a { sorbose 

M FBiBBjAOQUB Some heterosidos of weakly 
basio arnmp^ 


B Sot ♦•OFS p mbryogt ny of the Boraginaceai 
development of tho ornbrjo in I ycopats arrenats D 
r Kahanf and Mlli- J vy Water soluble 
oholinos of blood and of organs 

H H UF Balsac Dmithophile commonsalism of 
staphvlmid Coleoptera its determinism by tho 
thermal icquiromonts of maturation of the gonads 
A Ppyron Mode of symmetrical division of the 
ammo octoblastic vosicules in the embjTonic buds in 
multiple tissue timiours of the ti sticle and its analogies 
with the poljombryonv of thi armadillo 

Brussels 

Royal Academy (Bull Clause Set 24 Nos 8-9, 1938) 

0 CbsAro and J MitcoN The plane method for 
the idontitication of orystall /able substances Study 
of the lamella of Na,b,0, 6H,0 deposited by a thm 
film of its aqueous solution on a plain sheet of glass 
New zone of tacos parallel to the binary axis 

L DJRWiDirtr Th fundamental surfaces of the 
biratiunal transformations of four dimensional space 

Moscow 

Academy of Sciences (O B 20 No 1 1038) 

B huens I oc alizometnc analvtioal figures 
S SoBOiEFF A theorem of function analysis 

1 Berstein h luctuations of almost periodic 
motion of an auto oscillating sjstcm 

S I ICretschmer and S N Bshfvkin Dimot 
observation of Rayleigh waves in tho fuse of total 
ri flection 

M Ko/odabv and G 1 atyshfv Pulse chopper 
of the (irtjiger Muller counti r 

M Ko/ODAFV a tube ciicuit for the tioiger 
Muller (ountei 

W M I LETZ Organic derivatives of scandium and 
jd/tmim 

A V NiKOLAirv ami N M Sflivanova Syn 
thesis of hydrolioi doite 

V A Ih oTNiKov and D P /osiMOVicii Gahanio 
colls m the formation of allojs 

A N iFnoBOV Mode of occurience of Permian 
dt posits in the neighbourhood of Iviiillov 

N V Kaoan InflupncL t f bacteriophage on 
phagnevtosis 

F N Shm ARGON New data on the morphology 

of rye chromosomos 

If 1* Ktjshnfb and O N Kttaieva Blood com 
position m slieep and m their hybrids with Oms polii 
kareltnt (Sov ) in oonnex on with tho power of 
acclimatization 

A S Kasparyan Haploids end haplo diploids 
among livbrid twm seedlings ir wheat 

M I Necthaus An additional method of study 
ing action 

A b Krtjjilin, V I Samoilov and M S Shestial 
tynov Change of oarliohydrate and nitrogen 
content in simflowor under tho influence of irrigation 
B S MoBHKOvandl K Koohkrzhenko Optimal 
light conditions for the eultivation of Oinohona 
guccirvbra Pav at bukliumi 

F G Andreeva Macro and micro structure of 
metacarpal bones m some broods of sheep 

A I Ibikhimovich (,rowth of extremities m 
tadpoles on heterotropio transplantations 
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Forthcoming Events 

[MetHngt marked with an astemk are open to the publxc ] 
Monday November 14 

Royal Gkoobaphioal Society at 8 30 — ^Dr H A 
Brouwer I xploration in the Lesser Sunda Islands 

Tuesday November 16 

Umivekstty College London at 6 — ^Dr L Margaret 
Kerly Muscle Chemistry (succeeding lectures on 
November 22 and 29) • 

Luoenics Society (at the Royal Society) at 6 Itl — 
Prof C Spearman Intelligence Testa • 

London School of Hygiene and Iropioal Msdioinb 
at 6 30 — Dr H I yndhurst Duke The Pathogenic 
Trypan somos of Afr ca and the Tsetse Flies (Qlotema) 
that Convey Thim (sue eed ng lecture s on November 
16 and 17) • 

King b College London at 5 30 — Dr R Pendennis 
Wallis Steam lioilir Plant (succeedmg lectures on 
November 22 and 29) * 

Gresham Lectures (at Gresham College Basinghall 
Street EC 2) at 6 —A R Hinka IRS A Retro 
spect to Herschel (Gresham Lectures succeedmg 
lectures on November 16 17 and 1 8) • 

Thursday November 17 

Royal Society at 10 30 — Discussion on The Protein 
Molecule to bo opened by Prof The Svedberg 

Royal College of Physicians at 6 — Prof J B S 
Haldane IRS Some Problems of Human Con 
genital Disease (Lloyd Roberts Lecture) 

Chemical Society at 8 — Prof W N Haworth IRS 
Some Carbohydrate Problems 

Friday November 18 

University Collfol London at 6 30 — Dr Julie 
Mosoheles Some Aspects of the Geography of 
Czechoslovak Cities • 

Royal Inbtitution at 0 — R M Lockley The Seabird 
08 an Indivi liial Results of Ringing Experiments 


Appointments Vacant 

Apfucations are Invited for tl o fullowlna appointments on or 
before the dates n 1 1 on I 


Mechanioai MroiNEEKlNO In the Battenen Poly 

technic London S W ll—Tho Principal (November 21) 

PusoiPAl of tl e Paddington Trrhnlcsl Institute — The Education 
Officer (T 1) Count} Hall 8 F I (November 24) 

SiNiox ScixNTiyic OrnesHS BcnsTino OmoKiis and Jtmion 
SouNTino OmoiHS (pi ysics matheuistlos or englnnerins) In the 
Admiralty SclontlSc Pwl— flo Secretary of tbo Admiralty (OB 
Bnnch Quote ref No C K 97S1/38 Novembir 26) 

Phtbicist to tlie British Cotton Industry Researrh Association — 

The Director of Besearch Shirley Institute Dldsbury Ms 

It LxonxjR IN Mining In the University of M 


Srnion 
The Seen 


ih Empire 88A (lower 


Reports and other Pubhcations 

(nof fnehnW In the monthly Bookt Supplement) 
Great Bntam and Ireland 
A B P s Beport on the I)e^ Equipment and Coet ol 
Bald Sbelten (Beprtnted horn PAi ArihitetU JourmU for Ji 
IMS.) Second edition Pp 16-48 (London AssoolaUonol 
Sorveyona*'" . . . 


Vote 226-^ (2) Selected Engineertna Fa^... .... 

1927 28 to 1934-36 Pp lU^ (London 

— (2110 


miction of diva Bngineers.] 
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Beport of the Oovemment Chemist npon the Work of the Qovem 
ment Laboratory for the Year ending Slat March 1938 with Appen 
dioea Pp 48 (London H M StatT nery Office ) IW net 12110 
Sale of Food and Drugs Extracts flora the Annual Report of the 
Ministry of Health for 1937 88 and Abstract of B^rte of Public 
Analysts for tl 0 Year 1937 Pp 17 (London HM Stationery 
Office) id net 12110 

n e Price of Peace Notee on tl e World CrisU By Harold Mao 
mlllan Pp 20 (London Printed for Private Circulation ) |3210 

Proceedings of the Boyal Irish Academy Vol 44 Section A No 
10 Dillrai^an by Irregular OrsUngs By Prof B W Dltchbum 
Pp 123 138 Is Vol 44, Section B No 11 Salmon of the Elver 
Sfannon By ArtI ir E J Wont Pp 281 322-fpUteIO 6s Vol 
4 j 'leetlon B No I i i tomporaneous Slump ng and other Problems 
at Biay S ri s Ordnvlelan and Lower Larbonllhrons Horixons In 
County Diblln By Archie lament Pp 32 + 7 plates 4s Vol 46 
Sictiun B. No 2 The Cytoplasmlo Bodies 1 1 the Oogenesis of the 
Vilt re Neophron ' , ■ 


. ... .. 1) and tie Fffeet f the 

UltraeentrlfuMng of th Oneytes f the Pigeon By Dr B N Singh 
Ip 33-84+pUtis 8 ll St ad (Dublin Hodges Figgis and Co, 
Ltd Ix ndon Williams and Norgate Ltd ) [2210 

Institution of Gas Engineers 10th Autumn Besearch Meeting, 
London 1st and 2nd November 1938 Conm inlcatlon 190 41w 

a p rtof the Joint r ' ^ - 

University— The Inv( 

In Uaeinoatlon, Part ■> oynvi »» ui vissuous ayorocaiuous BV UIKII 
1 reesuro Pp 84 2s I oramunloatlon No 200 Some Results attalnra 
will Soil 1 Fuols used in Open Orates for Heating Living Rooms By 
Dr W Davidson snd Dr Harold Hartlov Pp 48 2s (Ixindon 
iDstlti tion of Gas Engine TO ) [2210 

i inual Report of the Director of tl e M teorologloal Office preeented 
by the Meteorolngleal 0 mmlttee to the Air Council, for the Year 
ended Marcl 31 1938 (H O 428 ) Pp 01 (London H M StaUonery 
Office ) Is net [2610 

Nortl SUHordshire FIcl 1 Club Transactloi s and Ann lal Report 
1037 38 Edited by H V Tlonimon Vol 72 Pp 1S0+A249-A28S 
(Stafford Allison and Bowen Ltd ) s Od [2810 

Other Countries 

. ..id Museum of Nati 

No 2 . 

Hamlly (Publication 41 

I glcal Series Vol 22, No * a adw oavaius le oi vim emu wbkt 
F ishes of Panama By Samu I > Hildebrand (Publication 426 ) 
Ip 215 380 1 60 dollars (Cl Icago Field Muse im of Natural 

History ) [2010 

U S Department of Agriculture Miscellaneous P iblicstinn No 
305 Tl H rseflies of the Subfamily Tabanluae of the Nearctlo 
Region By Alan Stone Pp 172 (Washington DC Oovemment 
Printing Office ) 20 cc ts [2010 

PubllcatloDS of the Observatory of ttie University of Mleljgan 
Vol 7 No 6 DIstrlbutloi of Smspots in Lonffitude By Azel 
Marie Lost Pp 127 148 (Ann Arbor Mich Unlvontty of 
Mlel Igan ) [2010 

(ollectid Pai>eis on Wave Geomrtry Comp led by the Seminar 
of Ueomrtry and Theoretical PI ysics of the Hiroshima University 
Pp Iv+3i8 (TdItyO TyflbunKan) 8s net (2110 

Journal of the Faculty of Agriculture Hokkal lo Imperial Unlver 
sity Vol 46 Part 1 Further Htudlea on tl o luH lonce of the Water 
TonuMrature on the Water Absorption and the Stomatal Aperture 
By Takashl Tagawa Pp 34 (Tokyo Manuon Co Ltd) [2110 
IngenlwrvIdeDskabellge Bkriltor Nr A4a The OUdIng F 
and the Metallurgy or Copper and ixiad smeno eh* p™ riniii 


-B,r“p3B°o'r..., 

Reynolds Pp 68+6pUtes (Kebcnl 
'eoloffical Survey of British Q ilam 


. the Danish by 0 F 
SC Gad) 2 0Okr [2110 
Bulletin No 8 ■ 


Survey of British Guiana ) 24 cenU [2110 

Imperial College of Tropical Agriculture Low Temperature 
Research Station Memoir No 8 The Low Temperature Rese^h 
SUUon 1937 By C W Wardlaw and E R Leonard with the 
ooIlaboratloDofC T WatU Pp 12 + 14 plates (Trinidad Imperial 
College of Tropical Agrlenlture > [2110 

Polska Akaderola UmleJotnoiel Starunla, No 15 0 utworaoh 

motenowycb Lyse] OOiy pod Wllnem (Sur ies d6p6ti (^lairei de 
Lysa Odra proe WIIno), par Antonina Jaroszewlei Klytsynska , 
Wynikl prdbnyeh bodah kilim moron Polskl irodkowej 1 pdtnoonej 
(BAsulUis dee reoherohee p4trographlqaos d eesal sur lee momlnee dn 
oentre et dn nord de la Fologne) par Antonina Jarossewiox Klytsynska 
Pp 04 (Krakdw Polska AkademU Umipjetnotel ) [2210 

AeadOmle Polonaise dee Sdenocs et dee Lettres ComlM del Pub- 
lications SUdriennes Ttavaux gdolofftqnet No 8 Lee mdgaspotoi 
du Banin Houlllor Polooalt Deuxldme partle Legroupe marginal 
lar Jan Zemdt Pp 78+24 platee (Krakdw Polska Akad^ 
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rtnUng Office ) 6 oenU [2410 

Annalet de 1 Institut de Phyilqne dn Olobe de 1 UnlveniU de Paris 
et du Bureau eentn] de Magnetlsme terrestie Publldes par Ies sotns 
de Prof Ch Mauraln TonnlB Pp lv+S04+6pUtee (Paris Los 
Presses unlveniUlres ds Franoe ) (2010 

BmiUaonlan MlsesUaaeoui Colleotloni ToL 97, No S A New 
Nuthat4ffi ftons Ynnnaa By H O Delgnoa (^Uoatioa 8480) 
Pp 11+2 (Wssbiigton DO Smlthsonlao InstltQtiaii.) [MIO 
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The State and Medical Research 


I N the Harveian Oration delivered by Sir 
Edward Mellanby before the Royal College of 
PhysicianB on October 18 and summarized m 
Nature of October 29 certain points were raised 
of such importance particularly at the present 
time that it seems desirable to underlme and 
amplify them 

A realization of the urgent need for medical 
research makes no call on the imagmation and 
demands no special medical knowledge We have 
all seen pain disease and death at close enough 
quarters to wish that wo were better armed against 
them and it is evident that the only efifeotive 
arms we can hope for are those fashioned for us 
by science 

What 18 not so ftilly realized at least by the 
general public is that the case for extended 
research is stronger than ever before because the 
prospects are brighter As always m the growth 
of science each new discovery brings other dis 
coveries a little nearer so that the potential rate 
of advance oontmuously mcreases It would not 
have been easy fifty years ago to mdicate how 
large sums of money could best be spent to hasten 
our aoquurement of the knowledge that alone will 
enable us to control disease It is certamly true 
to day that our rate of advance is mamly deter 
mmed by finance Wo can spend to advantage 
more than there is any likelihood of our obtammg 
and the date at which mankmd will be freed from 
the dread of such killing or disablmg diseases as 
cancer tuberculosis and rheumatism depends m 
the mam on how much wo are prepared to pay 
This does not mean that a firontal attack is neces 
sarily the best or the speediest method of gammg 
the knowledge that we require The sure road to 


success IS to stimulate the growth and development 
of the medical sciences as a whole T ister followed 
Pasteur aseptic surgery was the outcome of 
studies on fermentation We cannot tell where 
wo shall find the key to any of the more obstinate 
puzzle looks of medicine 

It 18 only by adequate and wise endowment that 
such a growth of the medical sciences can be secured 
The return such endowment wo ild give us may 
reasonably bo assesse 1 in the light of our gams 
m the past lo take only recent advances diabetes 
and pemicio is ansemia incurable and fatal 
diseases not many years ago are now readily 
controllable We can if wo choose eliminate 
liphtheria as an important mfoction of childhood 
We are at last m sight of an effective attack on 
influenza < no of the major killmg diseases of adult 
life The discovery of the therapeutic action of 
Bulphamlamide and its related compounds has 
not only given us our first effective weapon agamst 
puerperal septicsemia the mam cause of maternal 
mortality but also has brought bacterial infections 
in general mto the field of chemotherapy which 
hitherto seemed to be limited to protozoal diseases 
The funds required to mamtain a healthy 
activity throughout the whole research field 
mvolved and to concentrate additional resources 
at any pomt which promises a rapid advance 
are large — large at least m terms of the madequate 
resources that have been available m the past, 
though trivial m oomparison with the sums 
expended on health admmist ration that is often 
meffeetive because it lacks the neoessary knowledge 
on which to act Some part of the money required 
may be provided by the munifioenoe of private 
donors or by pubho subscnptlon Sir ^waxdi 
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Mellanby instanoed some of the funds available for 
this purpose, such as those administered by the 
Leverhulme Trustees the Halley Stewart Trustees, 
and the British Empire Cancer Campaign There 
IS an expectation of additional support from the 
Wellcome Trustees and British medical resoaroh 
already owes much to the generosity of the 
Rockefeller Foundation of America — a generosity 
which, as Sir Edward emphasized, might well 
pnck the conscience of some of our own country 
men It is reasonable to expect more help from 
mdustry m the future than we have received m 
the past particularly m the rapidly expanding 
field of chemotherapy and it is perhaps not too 
much to hope that our large life insurance com 
panies which benefit directly from the mcreased 
expectation of life consequent on the mcrease of 
medical knowledge, may one day bo stimulated 
by the admirable example set by similar bodies 
in the United States But, whatever help is 
available from such sources as these, it is mevitable 
that the greater part of the burden should be 
earned by the State, for the State bears the 
ultimate responsibdity for national health and for 
finanemg the measures that are necessary to secure 
it It 18 m relation to the form in which State 
endowment can best be supplied and utilized that 
Sir Edward Mellanby’s accoimt of the workmg of the 
Medical Research Council is of particular mterest 
Bureaucracy, giving the terra its common and 
well justified implication is the inveterate enemy 
of research State endowment means State control 
and if ‘State’ and ‘bureaucratic’ w ere synonymous 
terms the outlook would be dark But the Medical 
Research Council, under the wise guidance of its 
two secretaries, the late Sir Walter Fletcher and 
row Sir Edward Mellanby has shown that bureau 
craoy is a malignant growth that a Government 
department can quite easily prevent by a simple 
willmgness to delegate, not final authority, but 
provisional decisions, and the carrying out of 
plans that have been approved Incidentally, the 
Conned has also shown that bureaucraoy is as 
expensive as it is obstructive, and that its elimma 
tion leads to a great saving of public fimds 
Working through a large number of impaid expert 
oommittees, the Gounod has encouraged those 
who know how research can best be stimulated 
and assessed to do these things for nothing As a 
result, the Connod’s administrative expenses are 
a very small fraction of the total funds at its 
disposal, and the greater part of its financial 
resouroea are expended on the salaries of research 


workers, or on the laboratory expenses associated 
with their work 

Moreover by enlisting the voluntary help of a 
large number of senior workers m universities, 
research institutes and hospitals the Council has 
been able to co ordinate mvestigations m a way 
which no other body could approach, and to ensure, 
so far as is humanly possible that economy is 
safe guarded by termmatmg Imes of research that 
have served their purimse or have faded to fulfil 
their promise and by concentratmg the available 
resources m the most promising fields Its ability 
to do this, it should be noted, is largely due to the 
fact that it acts on the advice of those who know 
what is actually happening, and as a result, has 
won their trust and willing co operation It does 
not seem impossible that a method which has proved 
so successful m one branch of Government activity 
might be equally effective m others We are an 
empincal people and learn more readdy from 
experience than from argument 

One other pomt that was stressed by Sm Edward 
Mellanby deserves further amplification — the un- 
necessary lag that IS apt to occur between the 
discovery of a method that u apphcable to the 
diagnosis cure or prevention of human disease 
and its adequate practical exploitation This lag 
IS far loss conspicuous on the curative than on the 
preventive side A new therapeutic agent tends to 
be tried out at once and on a wide scale The 
trouble is that the trial is often uncritical and 
uncontrolled and that the factors that determme 
the use or abuse, of the new remedy take longer 
than they need to wm general recognition The 
Medical Research Gounod has made a start towards 
removing this defect by settmg up a Therapeutic 
Trials Committee 

It IS on the preventive side and particularly m 
relation to the application of new methods of 
preventing infective disease, that the lag is 
longest, and the position m Great Bntam is most 
discreditable, perhaps because this field of activity, 
on Its applied side, has not hitherto been regarded 
as fallmg withm the Gounod’s sphere It is not 
flattering to our sense, humanity or self respect 
that we have no central or regional institutes of 
hygiene, or State laboratories, comparable to those 
that have been established m the great majority 
of other civilized oountnes The Umted States, 
m addition to the National Institute of Health at 
Washington, has numerous State institntes such 
as the Division of Laboratories and Besearoh of the 
New York State Department of Health Germany 
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has the Beiohsgesundheitsamte m Berlin Den 
mark the State Serum Institute m Copenhagen 
Italy the Institute of Pubho Health m Rome 
Poland the Institute of Hygiene at Warsaw 
Hungary the Institute of Hygiene at Budapest 
Turkey at Ankara Czechoslovakia at Prague 
Rumania at Bucharest Jassy and Guz Yugo 
slavia at Belgrade and Zagreb and so on 
AU these mstitutes though varymg in their 
detailed functions and in then exact relation to 
the State serve as national or provmcial centres 
which stimulate the scientific attack on infective 
disease aid m the prsMitical application of new 
discoveries to preventive problems and provide 
for pubho health admmistrators facilities that 
they could obtam m no other way 

Other parts of the British Commonwealth are 
in this matter well ahead of Groat Bntain 
as 18 shown for example by the admirable work 
carried out by the Connaught Laboratories m 
Toronto Our neglect of this obvious deficiency is 
humiliating and not without its dangers to health 
even m ordmary times In times of emergency it 
may unless remedied ontail improvisations that 
with all them attendant difficulties and dtsadvan 
tages would be unnecessary if our peace time 
organization were less defective 
In many ways the practice of mediome m Great 
Bntam is as good as anywhere in the world 


British public health legislation and practice have 
a proud history smee the days of Chadwick and 
Simon Our universities and our mstitutes of 
medical research have made outstandmg contribu 
tions to knowledge and are fiilly capable of 6ulding 
to them Our future position m the world of 
medical science which m addition to its national 
importance plays no small part in mtemational 
relationships and co operation will depend raamly 
on the willingness of the Government to provide 
the necessary funds an 1 on the extension to wider 
fields of the wise methods by which the Medical 
Research Council has encouraged mtegration 
while allowing freedom anl initiative within the 
territory it has covered in the past In partio ilar 
there must he a clearer recognition of the mter 
dependence of research and practice A problem 
m the prevention or cure of disease has not been 
solved until a findmg roacho 1 m the laboratory has 
been tested and applied in the ward or m the field 
and has boon exploited to the limits of its useful 
ness The method of approach that will succeed 
in the earlier stages will succeed m the liter and 
other methods will fail The bureaucratic method 
is vs incapable of applymg discoveries effectively 
as it 18 of makmg them State endowment and 
encouragement oi those who alone can do the 
work required will yield the results we need and 
Viel I thorn at the minimum cost 


Modern Methods m School Science 


A Modem Introduction to Saence 
By Dr W P D Wightman and A 0 Chesters 
Parti Pp vu+ 168 +4 plates 2« 3d Part 2 
Pp vu +170 +4 plates 2s 6d Part 3 Pp vu + 
248 +4 plates 3« fid Part 4 Pp vui+276+fi 
plates 3« 9d (Edmburgh and London Oliver 
and Boyd 193fi-1938 ) 

^T'HERE IS Bomethmg arrestmg in the title 
^ wbiob Dr Wightman and Mr Chesters of 
the Edinburgh Academy have given to this senes 
of books An Introduction to Modem Science 
might mean many things but A Modem Intro 
duction to Science suggests that the authors have 
a new method of approach and so in fact they 
have They have shared the dissatisfaction of 
many teachers with the traditional ways of teach 
mg elementary science, and them mam aim is to 
guide a young reader towards reasoned answers 
to questions to which bis own ounosity naturally 


leads him Accordingly ach t pic is presented 
as a problem to be attacked iii a spint of discovery 
and not as a verification of something already 
known In elucidating problems the authors 
often follow histoncal Imes ai 1 usually they have 
done so with admirable discretion In general it 
may be said that they present science as a matter 
of personal concern to the young students who 
are enabled to pluck the finiits of knowledge from 
all the mam branches of the subject 

The first two parts of the senes were already 
printed before the Science Masters Association 
made its interim report (1936) on The Teaching 
of General Science In their preface to the last 
two parts of their work the authors comment upon 
the close agreement between the findmgs m the 
report and the prmciples which they had qmte 
mdependently come to regard as basic The 
Bimilanty is mdeed qmte remarkable for the 
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work reads almost as if it had been written with 
the report as its basis 

The agreement is even closer than the authors 
themselves realize for thoir method of presen 
tation which they call the umtary approach 
IS m complete accord with the findings m the 
report The authors are mistaken in thinkmg — 
to quote from their preface — that the Committee 
were of the opinion that the tripartite division of 
science was so natural and convenient that to 
depart from it savoured of artificiahty What 
the Committee said on this point — and it was 
stated in itahcs — was that general science should 
seek to elucidate the general prmciples observ 
able in nature without emphasismg the traditional 
division mto speoiabsed subjects until such time 
as this 18 warranted by the increasmg complexity 
of the field of investigation by the developing 
unity of the separate parts of that field and by 
the intellectual progress of the pupils That 
agam seems to be exactly as the authors thmk 
desirable for as they state m their preface they 
cast Part IV of their book m sections correspondmg 
roughly to the principal branches of science The 
agreement in pnnciplos between the authors 
and the Committee seems to bo complete and 
as might therefore be expected there is close 
similarity in the choice of teaching material as 
well as m the method of presentmg it 


One can imagme a olasaioally framed sixth form 
boy who wished to know what science was about 
simply revelhng m this work but there are a few 
pomts which cause misgivmgs about its apphea 
tion to the small boys for whom the earher parts 
of the book are designed The style of the Enghsh 
m the first part of the book smee it is no simpler 
than that m the last seems too hard for the 
yoimger boys The cheoucal balance is mtroduced 
too soon The general treatment is too logical 
for the begmners who are at an age when they 
hmiger for facta and experience and soon tire of 
trymg to follow a long tram of reasomng It 
might have been wiser to saenfioe some of the 
logical connexions in order to crowd the first part 
with things which are easily comprehended by 
young mmds In Part II which one may suppose 
will be studied by boys of thirteen or fourteen 
years of age the historical method of approach to 
electrical ideas seems to be laboured and one 
wonders (page 121) how many boys will remember 
the shapes of graphs of the type y=x* These 
however are debatable pomts which have been 
mentioned didactioaUy for the sake of brevity 
They should not be allowed to detract from a 
favourable opinion of a senes which marks a 
notable advance m methods of teachmg science to 
beginners 

C I Bryant 


The Theory 

Die Theonc dcr Komplexitdt und dcr AUotropie 
Von Prof Dr A Smits Pp xu+372+5 plates 
(Berlin Verlag Chemie 1938 ) 10 50 gold marks 

^ I 'HE views held by Prof Smits as to the com 
^ plexity of phases which are usually considered 
to be simple were set out in his Theory of AUo 
tropy published in 1922 Smee then many now 
results have been obtained and the present volume 
lays special emphasis on the new experimental 
data and their mterpretation from the pomt of 
view of the theory 

The book opens with a chapter descnbmg the 
expenmental evidence for pseudo components 
from vapour pressure and meltmg pomt anomahes 
The fundamental hypothesis is then defined 
‘ all phases inoludmg the gaseous and solid 
phases of a so called simple substance are composed 
of difierent kmds of molecules which are mter 
convertible The remamder of the volume con 
sists of a full theoretical discussion of the conse 
quenoea of this hypothesis when the rate of 
uiteroonversion is dow together with a detailed 


of Allotropy 

description of oxpiorimental studies of systems in 
which the rate of interoonversion is slowe 1 
down by mtensive drymg or by low tempera 
tures 

One of the most mterestmg pomts which arises 
from the theory concerns the physical or chemical 
nature of the different kmds of molecules which 
form the pseudo components A brief discussion 
m one chapter suggests that apart from chemical 
isomerism m more complex molecules one may 
have to consider differences of nuclear spm as with 
ortho and para hydrogen or rotational energy 
differences as m orjrstals of ammomum chloride 
In the limit it may even be necessary m a gaseous 
phase to regard each group of molecules with a 
given rotational energy quantum as a pseudo 
component I For systems of the t 3 rpe of SO, and 
mtensively dned l^nzene the data are mter 
preted as mdicatmg mterconversion between 
polymers and simpler molecules 

Both theory and experiment are deaonbed with 
admirable clarity and the book is enriched by a 
large number of well chosen diagrams S S 
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Modern Organic Chemistry 


Organic Chemistry : 

an Advanced Treatise Editonal Board Henry 
Gilman, Roger Adams, Homer Adkms, Hans T 
Clarke, Carl S Marvel, Frank C Whitmore Con 
tiibutors (other than Members of the Board) 

C F H Allen, W E Baohmann, A H Blatt 
M T Bogert, W R Erode, L F Fieser R C 
Fuson, E Heuser, C D Hurd, J R Johnson 
T B Johnson, J A Leermakers, P A Ijevcne, 
K P Lmk L Paulmg, A L Raymond, A 
Rothen R L Shrmer, L Small W H Strain, 
E S Wallis, M L Wolfrom Vol 1 Pp lvi+867 
\ol 2 Pp Ivi +86^1890 (New York John 
Wiley and Sons, Inc , London Chapman and 
Hall Ltd , 1938 ) 37s Qd net each volume 

'’ I ''HE very rapid growth of organic chemistry 
ahke on the descriptive side and in the 
theoretical aspects of the subject, has produced 
acute problems for teachers of chemistry par 
ticularly for those concerned with final honours 
or post-graduate students Whilst numerous and 
excellent elementary and intermediate text books 
arc available for use m the early stages of the 
ouriiculum, comprehensive advanced treatises are 
few m number 

The volumes under notice, planned by an 
editorial board of American chemists and written 
by American chemists, go lai towards filling the 
gap, and their publication is to be regarded as an 
outstanding event m the bibliography of organic 
chemistry The variety and extent of the subjects 
to be considered render it inevitable that a treatise 
of this type must bo a jomt effort, and the two 
volumes under review consist m effect of a senes of 
monographs written by acknowledged authoiities 
on these special subjects The names of the 
members of the editonal board and of the contnbu- 
tors, given above, are sufficient mdioation of the 
high quahty of achievement to be expected m the 
vanous chapters, and their success in providing 
readable, authontative, and well-balanced accounts 
of the vanous subjects is amply confirmed by a 
study of the work Each of the chapters is a fully 
documented monograph, complete m itself but 
carefully related to the general scheme of the 
work, giving a renew of the subject as it stands 
ftt the present day, with many references to new 
work published so recently as 1937 It is a welcome 
feature that by adopting the method of separate 
sections, the editonal board looks forward to 
flexibihty m bnnging new editions up to date and 


including in them chapters on subjects omitted 
from the present volumes 

In a short review no attempt can be made to 
refer in detail to each of the twenty two separate 
monographs but some idea of the wealth of subject 
matter may be denveil from a brief consideration 
of the subjects beloctcd for discussion A masterly 
suivey of the theory of the stnictuio and reactions 
ofaromaticcomjjoundsbyL F Fieser occupies some 
100 pages whilst the related subjects of modern 
electromo concepts of valency and the significance 
of resonance to the nature of the cheiiucal bonds 
arc dealt with in important chapters by T R 
Johnson and L Pauling respectively Carbo 
hydrates are included in thiee sections the flist by 
M L Wolfrom, who deals with the general 
problems of stereochemistry, nng structure etc , 
and the chemistry of the simple sugars and 
oligosaccharides A L Raymond writes on sub- 
stitiited and derived sugars includmg vitamin C, 
and on the isomerization and degradation of sugars, 
including fermentation In the third section 
E Heuser provides a comprehensive account of 
the chenustry ot cellulose The long article (256 
pages) on stereoisomerism by R L Shrmer, Roger 
Adams and C S Marvel amounts practically to a 
complete and much needed text book on this 
branch of organic chemistry, and there are further 
chapters by P A Levene and A Rothen on optical 
rotatory dispersion oiio of the newer and poten 
tially very valuable methods of investigating 
organic substances, and on the theory of strain by 
R C Fuson Amongst tht, groups of natural 
products inoludcfl are anuno acids (H T Clarke), 
pynnudines, etc (Treat B lohnson) alkaloids 
(L Small) anthocyamns and a ivonos (K P Link), 
carotenoids (M T Bogert) and sterols bile acids 
and related compounds (W IT Stram) There are 
sections on organometalhc compounds (H Gil- 
man), free radicals (W E Baohmann), unsatura- 
tion and conjugation (C F H Alien and A H 
Blatt), open cham nitrogen compounds (C D 
Hurd) and other aspects of organic chemistry are 
considered in sections on molecular rearrange- 
ments (E S W^alhs). comparison of chemical 
reactivity (H Adkins) and on constitution and 
physical properties (W R Erode and J A 
Leermakers) 

When so much is given, and given m a manner 
which it IS difficult to praise too highly, it would 
appear mvidious to wish for more It seems un- 
fortunate, nevertheless, that the really excellent 
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sections on the carbohydrates, which include 
cellulose, should contain no account of starch, 
glycogen, hemicelluloses, polyuronides or other 
related polysacchandes Furthermore, the account 
of the nucleic acids is scarcely adequate m its 
references to modem work It is mevitable, how- 
ever, that a work of this land should be mcomplete 
as regards subjects selected for discussion and m 
the preface the editor in chief promises additional 
chapters on polymerization and on chlorophyll for 


mclusion m the next edition When it is found 
that the present edition runs to nearly 2,000 pages, 
some idea is gamed of the scope of modem orgamc 
chemistry The work is well produced, and the 
clear t 3 q>e and the excellence of the numerous 
formulm and diagrams deserve special mention 
These are qmte certainly volumes the merits and 
importance of which render them mdispensable to 
all senous students of organic chemistry 

E L H 


Research near the Absolute Zero 


Low Temperature Physics 

By M and B Buhemann Pp ix -f 313 (Cam 

bridge At the Umversity Press 1937 ) 18s net 

A part from the determuiation of the charac 
tonstics of the liquefied gases used to 
produce low temperatures, the origmal aim of low 
temperature research was to mvestigate the 
fundamental properties of matter m the absence 
of the disturbing effects produced by thermal 
agitation Although this aim has been to a 
large extent achieved, its attamment has been 
compheated and research made more exciting 
by new phenomena which have appeared m 
this temperature region and by previously known 
phenomena which have become relativdy more 
important Incidentally the rapid advance of 
this branch of physics is illustrated by the fact 
that most physicists would now confine the term 
‘low temperature’ to the region withm a few 
degrees of the absolute zero 
The book under review is written by experienced 
workers, and gives a very readable account of the 
whole range of low temperature research, “mainly 
for physicists specializmg m other fields” It 
commences with a history of gas liquefaction, 
followed by an account of the commercial bque 
faction of air, and its rectification an account full 
enough to molude calculation of efiQcienoies of 
liquefaction processes and the methods of ‘recti 
fication calculus (It is mterestmg to read m 
this connexion that Keesom has shown that the 
old Pictet process can be more efiBcient than either 
the Claude or 'the Lmde ) This is followed by 
chapters on the laboratory methods of making 
hydrogen and hehum and on their use m the pro 
duction of the low temperatures with which the 
book 18 mainly concerned It is entirely owing to 
the recent improvements m the small scale produc- 
tion of liquid helium that we owe the fruitful exten 


Sion of its use to laboratories not origmally equipped 
for work in this field The non contmuous expansion 
method is even more adaptable than the reader 
would gather from the account here as mstead of 
the duration of the experiment being limited to 
“an hour or more experiments lastmg more than 
twelve hours are often carried out after a single 
expansion 

For work below about 1° K we have to rely on 
other methods So long as a property is changmg 
with temperature we can make use of this pro 
perty (at any rate m prmoiple) to attain yet lower 
temperatures How the magnetic susceptibihty of 
certam paramagnetic substances has been used fur 
this purpose is described m a late chapter, m 
which IS also mcluded a clear description of the 
method of dotermmmg the temperatures reached 
on the absolute thermodynamic scale particularly 
mterestmg as perhaps the only case m which its 
definition u durectly applied The maccessibility, m 
the light of Nemst’s Third Law, of the absolute zero 
IS discussed m a useful chapter on that law The 
importance of low temperature measurements to 
processes m chemical mdustry is also stressed m 
this connexion 

The remamder of the book consists of a summary 
of the results of research in its pnncipal branches, 
mcludmg chapters on hquid sohd equihbnum, 
thermal and other properties of the sohd state, 
magnetic phenomena, and the remarkable pro 
pertieg of superconductors Although there are 
excellent accounts of these last elsewhere it seems 
a pity, m view of the appeal of this book to non 
specialists, that the section here is not fuller It 
IB also to be regretted that there is no account of 
work subsequent to 1936, although a bibhograpby 
up to May 1937 is appended But in spite of 
these defects and of a very few mmor mispnnts 
the authors are to be congratulated on the very 
siiooessful fulfilment of theu* aims T 0 K 
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The Revival of Agnculture 

a Constructive Policy for Britain Prepared by a 
Committee of the Rural Reconstruction Association 
Pp 138 (London George Allen and Unwin Ltd 
1036) 6d net 

'"r'HIS book presents a policy for agricultural 
1 reconstruction with a strong bias towards 
economic nationalism which the authors like Signor 
Mussolini, prefer to call realism It gives a clear 
exposition of the case for national self sufficiency 
ba^ on planned agricultural organization but tends 
to minimize the disadvantages that might accompany 
self sufficiency Not everyone will agree with the 
following swooping statement (p 126) It is not 
arguable that the more moving of goods backwards 
and forwards across the soas though it gives employ 
ment to both men and capital, has in itself an 
economic value Ont wonders whether the mere 
moving of apples from the orchard to the market 
and thence to the consumer could bo dispensed with 
as easily as shipping or whether the mterposition 
of water makes all the difForonco to the necessity 
for distribution 

The mam idea is that our national survival depends 
on gettmg more people back to productive work on 
the land and keepmg them there m (omfort and 
security Few will contend the desirability of this 
object The authors realize that it would mvolve 
very careful orgamzation of both production and 
distnbution and full protection of the rural com 
munity agamst price fluctuations slumps etc Much 
of the security however is to bo purchased at the 
cost of the financial and comme roial interests that m 
the past have certainly feathered their nests more 
effectively than has agriculture which the authors 
rightly regard as the foundations of our civilization 
It IS the misfortune of foundations that they have 
no place m the sun What the ultunate consequences 
to the whole structure of civilization would be of 
turning the foundations into pinnacles is a question 
which nobody can yet answer O V J 

Coordinate Solid Geometry 

Being Chapters I-IX of An Elementary Treatise 
on Coordmate Geometry of Three Dimensions By 
Prof Robert J 1 Bell Pp xiu + 176+xliii (Lon 
don Macmillan and Co , Ltd 1938 ) 7« 6d 

T his book contains os its text, the first nine 
chapters of Prof Bell s well known Treatise 
on Coordmate Geometry of Three Dimensions It 
therefore leads up to and completes the treatment of 
the central surfaces m order to meet the needs of 
those students who do not desire to study mathe 
matics beyond a pass or general degree standard 
The author has mode an mterestmg and appro 
priate selection of miscellaneous examples from his 
larger work and m addition has provided an entirely 
new set An appendix has also been added in which 
alternative and simplified methods to several parts 
of the origmal text are given 
The book bears all the excellent features of 
the “Treatiso” and should bo of great use to the 
studwits for whom it has been prepared 


Silicate Analysis 

a Manual for Geologists and Chemists , with Chapters 
on Chock Calculations and Geochemical Data By 
Dr A W Cjrovos Pp xxi + 230 (London Thomas 
Murby and Co 1937 ) 1 2« Od not 

T he chemical analysis of silicates is of impiortance 
not only m the pure sciences of geology, 
inmeralogy and g oohein stry but also in many 
branches of toclmology an 1 industry The standard 
works in Fnglish on this subject are those of Hillo 
brand and Washington and the methods of analysis 
describeil in this vol imo include many given by those 
w orkers 1 hose staiulard methods, howev i r have 

bet n motlifiod where tho author s experience has 
showm sut h modification to bo necessary and further, 
other m thods ar given m detail Gioat attention is 
paid to ininutiaB of manipulation and for ease of 
consultation tho instructions concornmg the procedure 
of the analysis are prmted in large tyjie 

After introductory chapters on tho equipment of 
the laboratory reagents sampling and routme 
operations tho mam part of this volume deals fully 
with tho noniial methods of silicate analysis The 
concluding chapters are devoted to such topics as 
special methods analyses for industrial purposes 
errors m silicate analysis and tho geochemical 
distribut on of tho elements 

This book, which is well produced provides a 
detailed guide m silicate analysis for both chemist 
and geologist 

Modem Optical Projectors 

a Practical Handliook on the Prmoiplos and Con 
struction of Optical Projection Appliances for the 
I octuro Room I aboratory and Workshop By 
hdgar 1 Westbury Pp 124 (London Porcival 
Marshall and Co I td n d ) Sa 6d 

T HERF is a decided place for this little book m 
lecture room laboratory or workshop As years 
have gone on it is surpnsmg what developments liave 
taken place smee the magic lantern provided the 
only means of illustrating a lecture Yet it remams 
tho prototype of all the more or less elaborate 
instruments which are m i-omm n use to day for such 
a purpose 

Tho information given by the author is severely 
practical and covers the whole range of problems 
likely to arise m the construction and care of pro 
joctors Two pomts are worthy of special mention 
One 18 tho n^ for absolute darkness during the 
exhibition of slides It appears that some five candle 
power of stray light on the screen is enough to spoil 
tho effect of five hundred candle power of illumina 
tion from tho lantern This is common experience, 
but It IS mteroBting to have figures The other matter 
IS the value of optical projection m tho workshop, for 
example, m tho testing of rorow tlireads by castmg 
a shadow of the screw upon the screen at the same 
time as an enlarged working drawing Imperfections 
are readily revealed by this method The book is 
well produced and liberally illustrated 
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Die mikroskopischen Boden-Pilze 
ihr Leben ihre Verbroitung sowie ihro ficonomiache 
iind pathogono Bedoutung Von Dr Anneliese 
Niethammcr Pp vi + 103 + 6 plates ( s Gravenhsige 
Dr W Junk, 1937 ) 13 florins 

I r IB always a gratifying stage in the development 
of any department of science, when a large 
nuinbor of detailed in\(Stigations can bo collected 
correlated, and xvo\en into a coherent philosophy of 
the subject as a whole 1 hat stage Las arrived in 
the study of soil mycologj and the monograph 
under review is worthy of the occasion Literature 
upon the taxonomy of microscopic fungi which live 
in the BOil has lieen comparatively unavailable Dr 
■Viothanimor s work collects it and the mycologist 
whoso studies have not hitherto been speciflcally 
related to pedology may now find his way with rtla 
tivo case omongst the Phycomycotes Ascomveetes 
and Fungi Imporfecti which provide the microscopic 
tungus flora of the soil 

The second part of tho monograph reviews the 
distribution of these organisms in relation to world 
wide geographical and climatic conditions to soil 
types and to the higher plants which grow thereon 
TTus leads to a discussion of tho life histones of fungi 
under natural conditions, their pathology and 
chemical action upon vaiious substances in the soil 
Modem conceptions of growth regulating substances 
are reviewed mycologically, whilst the relation of soil 
fungi to tho practice of manuring is also discussed 
Many new correlations are here possible, and a large 
amount of such mfonnation is included in tho 73 
quarto pages of detailed stocktaking which follow 
tho 100 pages of taxonomy 1 he shortenmg of some 
generic names to their initial is sometimcB disconcert 
ing, whilst tho further criticism of tho paucity of 
plates and drawings is only emphasized by the high 
quality of the six which are included J G 

The Conservation of Prints, Drawings and Manu- 
scripts 

By Dr H J Plenderleith (Published for the 
Museums Association ) Pp vii + 66+6 plates 
(London Oxford University Press, 1937 ) 3« Od net 

T his is the second member of a senes of booklets 
issued by the Museums Association with the 
general idea of helping curators in their task of 
conservation of precious objects It may bo said at 
once that this purpose is admirably fulfilled by tho 
pages now before us 

The scheme is, first to consider the nature of the 
materials m question — paper, parchment, inks and 
so forth — and then to discuss methods for cleanmg 
and repair Both physical and chemical processes are 
involved m this work The crux of the whole matter 
18 experience Given that expenenco, a very modest 
equipment will enable it to be utilized to the full 
The value of this manual is that it is the product of 
profound expenence, presented m such a way that 
others may benefit from it, even if their resources 
are more limited than those at the author a disposal 
A number of good illustrations ore included 
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Elcctnaty and Magnetism 

on Introduction to the Mathematical Theoiy By 
A S Ramsey Pp xi+267 (Cambridge At the 
Umversity Press, 1937 ) 10» fid 

V ILII LE 6cole, bonne 6cole hey ? said Major 
Pendonnis and the remark is irresistibly 
suggested by the contents and scope of a work which 
covers tho schedule for Part I of the Tripos 
untouched and undismajod by the drums and 
tramplings of ono knows not how many conquests 
Hero the student will find an old story admirably 
retold and he who would loom to deal effectively 
with such problems as demand a good working 
knowledge of Laplace s equation the method of 
images disfribution m networks of conductors self 
and mutuiil inductance and the like will find the 
president of Magdalene s volume an efficient and 
trustworthy guide Ho will have mu<h more to 
learn before he arrives at the confines of modem 
knowledge of electricity but he will have nothing 
to unloam, and a careful study of tho book will 
provide him with knowledge likely to bo of groat 
help m his later studies A F 

Brompton Hospital Reports 

a Collection of Pajiers recently published fiom the 
Hospital Vol 6 Pp ivH 183 1-6 plates (London 
Research Department, Brompton Hospital 1937 ) 
2s fid 

N addition to tliroc hitherto unpublished articles 
dealing respectively with multiple cystic disease 
of the lungs by Drs F H Young and N C Oswald 
an investigation of the relation of bronchography to 
post lobectomy atelectasis by Mr R H R Belsery 
and an investigation on statistical lines of the clmioal 
asjiects of semlo phthisis by Drs W D W Brooks 
and F P Lee I ander this volume contains papers 
which have boon published elsewhere on perspective 
and poise in practice, and various aspects of pul 
monary tuberculosis and other diseases of tho chest 
Ihe mdox of authors for tho first six volumes and 
the subject mdex for tho first five are uicludod Thi 
annual report ol the Hospital for 1937 is appended 

German for Students of Medicme and Science 
with Notes, Grammatical Introduction and Vocabu 
lary By W F Mainland Pp xlvii -1-160 (Edin 
burgh and London Oliver and Boyd, n d ) Ss 6d 
net 

T his useful work 18 intended to relievo tho irk 
someness of leanung German for the already 
overworked undergraduate, medical practitioner or 
lecturer m a medical school, who should welcome the 
unconventional method adopted Tho book contains 
an indispensable mmunum of grammar, a short Lst 
of German medical journals and a selection of passages 
from medical and lay writers, classified as easy 
moderately difficult and advanced, and dealmg with, 
anatomy, histology, physiology, biochemistry, patho 
logy and bacteriology, medicine, pharmacology, 
surgery, hygiene and dietetics, psychology and the 
history of medicine A vocabulary is provided 
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Further Evidence on the Structure of the South African 
Pleistocene Anthropoids 

By Dr R Broom, F R S , Transvaal Museum, Pretoria 


N O apology need be giveii for publishing to 
the world at the earliest possible moment 
dll new evidence that is discovered which stems 
to throw additional light on the structure of the 
apes that apparently are related to the ancestors 
of man Every month reveals some new facts of 
importance and it seems to me better that these 
should be armounced at once than that they should 
bi held hack for perhaps years in the hope of 
pubhshing a detailed account 

Some weeks after the Kromdraai skull was dis 
covered (see Naturb Aug 27 p 377) I was 
fortunate in findmg in the same matrix as the skull 
and within a few feet of the spot where it was 
found three bones of the poet oramal skeleton 
These are the lower end of the right humerus part 
of the proximal end of the right ulna and a toe 
phalanx 

As will be seen from Iig 1 the hunwnis re 
sembles so closely that of man that some will 
doubtless bo inclined to refer it to a species of 
man and to consider the possibility of man having 
been associated with Paranthropua and of course 
it IS impossible to prove that the humerus belongs 
to the ape Still as m the caves at Storkfontem 
and Kiomdraai between 3 000 and 4 000 specimens 
have been collected and no tooth or bone of man 
has so far been discovered and os this humerus was 
got close to the skull of ParatUhropits which m a 
number of points of structure is nearly man I 
think it practically certain that the humerus not 
only belongs to Paranthropua but also to the type 
individual Assuimng that it is the humerus of 
Paranthropua it is interesting to note that it is 
nearly human in all its characters and that it 
differs markedly from the humeri of the chimpanzee 
and gorilla From which we may infer as probable 



tig 1 


Distai. end or aioux humerus or Paranthropua 
mintatua Broom A posterior view B anterior 
VIEW Half haturai size 



1 Bvnws r HT\L ANU 01 LEFrriMUR B IIKVBP 
TO BP T lAT or / UaiantI rnf m tran^ xialena t Kroom 
HaUP NATt RAI. SIZE 

that Paranthropua like m in was u bipe lal animal 
and that the irms were not used for locomotion 
but for the mampulation of sticks and possibly 
tools 

Near the same spot was fo m 1 part of the proxi 
mal end of the right ulna It is not s iflfioiently 
well preserved to afford much evidence It is 
nearly human 

The third bone which I believe to belong t the 
Paranthropua skeleton though very small is of 
groat importance It was also got at the same 
spot and within a few feet oi the site of the skull 
It IS the distal phalanx of one of the toes probably 
of the second (Fig iC) It is too short to be the 
ungual phalanx of one of the fingers and it seems 
too long to be the ungual phalanx of a human 
too It seems to show that Paranthropua had toes 
like those of man but rather longer 
At Sterkfontein the distal end of a femur has 
been discovered which may bo referred with very 
little hesitation to Pksxanthropua tranavaalensta 
A little part of the external tuberosity is lost but 
otherwise the fragment is perfect The accompany 
ing drawings (hig 2) show that it is nearly human 
in all its characters The intercondylar notch is 
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relatively narrow, but not narrower than m a 
Bushman femur I have The femoral fragment 
seems to indicate that Plestanlhropua was also 
probably a bipedal ammal. 

The mtercramal cast of the type of PUstan- 
thropvs shows that the cranial capacity is about 
440 0 c As the type skull is almost certainly that 
of a young female, it seemed probable that the 
male would have a larger cranial capacity About 
six months ago, I was fortimate m findmg a con- 
siderable part of the cranial cast of what I believe 
to be a male skull Not far from the spot where 
the cranial oast was found, I obtained xMirt of the 
skull of an old male Most of the skull was so 
broken and crushed as to be of httle value, but 
much of the left maxilla and malar are fairly 
well preserved. All the teeth except the last molar 
are worn down almost to the roots, and even the 
last molar is much worn. It seems probable that 
this upper jaw belongs to the same individual as 
the oramal cast and that the animal was an old cranial capacity of his new skull as 760 o o be 
male Though only about half of the cranial oast correct, our South African anthropoid ape is not 
IS preserved, it is possible to make a satisfactory very far behmd this primitive human type 
restoration, and it is seen to be very considerably I give drawmgs (Fig. 4) of the symphyses of the 
larger than that of the type I give figures on the mandibles of Plesianihropua and Paranthropus 
same scale of the two cranial casts I estimate The former is from the symphysis of a male child 
the capacity of the supposed male skull to bo of about ten years of age It is fau'ly complete, 
about 600 c o., but as less than half the cast is only the lower portion bemg lost. If this be com- 
prosetved and it is in part a httle crushed, it is par^ with the symphyses of other anthropoids 
impossible to do more than make a rough estimate and of primitive human types, it will be seen that 
The capacity can scarcely be less than 600 o o the only forms that approach it at all closely are 
and may perhaps even be 660 c c Dryojnthwaa and the gorilla The symphysis of 

From Fig 3 it will be seen that the supposed the adult Paranthropus is lees satisfactorily pre- 
male oast 18 remarkably hke that of P%tkemrUhropm served, but it can be restored with considerable 
erfjctua, and if von Koenigswald’s estimate of the confidence It is seen to be very massive — more 

massive than in any other 
known primate except the 
gorilla There is no very 
close resemblance between 
the symphysis m the chimp- 
anzee and those of our 
fossil anthropoids 
When the Sterkfontem 
ape was found, I considered 
the geological age to be 
probably Upper Pleisto- 
cene, as a number of horse 
teeth had been found ui 
an adjoiiung cave and T 
considered those to belong 
to Equua capensis — a fossil 
horse which we know sur- 
vived until comparatively 
recently. Within the last 
few weeks, we have ob- 
tained many much better 
preserved horse teeth from 
the same cave, and we now 



A, CSeanixi. oast ov type specimen or PUnanihroput tranmaaUnsit (Baoou), 
belxbvkd to be a young nMAu: , aboiti 440 c.a. ( x i.) 

B- Cbaniai. cast or what is beubvbd to be an ou> mau or Plesumt/uropui 
tranmxialsruit (Bboom) , about 600 o.o. ( X i ) 
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A Section throwoh mandibular symphysis or 
Paranthropus robustus Broom 
B 8k»tion through mandibuiar symphysis of 

TEN YEAR OLD MALE CHILD OF Pleswnthropus trans- 

vaalensis (Broom). 

C Terminal phalanx or toe or Paranthropus 
robustus Broom 
(All natural size ) 
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find that though those belong to a large horse to some part of the Pleistocene but we must wait 
alhed to Equxu capena%a they cannot belong to for a more precise determination Until we have 
this species They will possibly prove to belong to more evidence we may provisionally place both 
Equua harrxai a species which I named ten years PUstanihropus and PamrUhropus m the Middle 
ago firom teeth found in the diamond gravels Pleistocene though they were not contemporanes 

The positive evidence for PkaxarUhropua beuig and the Taungs ape Auslraloptthecua may be 
Upper Pleistocene thus disappears It must belong Lewer Pleistocene or possibly Upper Pliocene 


Fine Structure of the Plant Cell Wall 

By S H Clarke, Forest Products Research Laboratory 


A LTHOUGH it is almost eighty years smoe 
Nageli* mtroducod the micellar hypothesis 
to account for the anisotropy of certain plant 
structures it is remarkable how nearly his original 
conception satisfies the moat recent discoveries It 
may be recalled that Nageli pictured the cell wall 
as composed of ultra microscopic particles to 
which he gave the name micelles and which 
were regarded as discrete units more or less like 
the bnoks m a masonry wall In order to explam 
the shrinkage of wood it was assumed that wate 
entered or left the mtermicellar spaces pushing 
the micelles farther apart or allowmg them to 
come nearer together and the elongated shape 
of the micelles was held to account for the dif 
ferenco between longitudmal and transverse shnnk 
age the optical anisotropy of the cell wall was 
referred to the optical properties of the micelles 
themselves Some revision of N&geh s statement 
was however found necessary and a largo body 
of workers rejected the conception completely 
postulating instead a system of contmuoiis or 
connected cellulose threads or layers Neither 
conception is completely satisfactory and the 
modem tendency is to seek a compromise between 
the two The position has been reviewed from 
the pomt of view of physicist chemist and 
botanist* • * * perhaps the fullest summaries 1 emg 
those of Frey Wyssling** which have been freely 
used in the present accoimt 

The aim of the present account is not to offer 
a complete survey of the literature (the references 
quoted will lead mdireotly to the more important 
contributions to the subject) but to give a fairly 
simple picture of the current conception of the 
different phases of cell wall structure At the 
outset it must be realized that a complete picture 
w impossible as yet because while the wave 
lengths of visible and ultra violet light only 
pormit the accurate and direct observation of 
particles larger than about 2500 A X rays are 

* Dr Vny W/HUng IdniUy rtsd tbe dnfl of thli nvlsw 


only of value ui stu lying str ictures of much 
smaller dimensions and details between those two 
limits must be supplied largely by mferen e and 
conjecture 

The Ceixulosic or Micellar System 
Modem conceptions of ecll wall structure rest 
on the roeogmtion of cellulose as the skeletal or 
framework substance The outstandmg property 
of cell dose is a capa ity f ir formuig long thread 
r ch im like molecules which are frequently 
arranged so as to be parallel to the cell axis The 
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molecular weight and therefore the length of the 
ebam molecules have so far proved mdeterminate 
there is some evidence that they may not be 
constant and several mvestigators have msisted 
that it IS moorrect to speak of a cellulose molecule 
Although cellulose may be shown by X ray 
examination to have a definite crystal structore 
it has never been observed in a crystallme form 
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It IB insoluble in all the usual chemical solvents 
Introductions to the chemistry of cellulose begm 
vrith reference to glucose a hexose sugar oxistmg 
in two forms (formuleo A and B) both of which 
may undergo condensation to form larger cham 
molecules Whereas the molecules of the o form 
oombme as represented conventionally m formula 
C linkage m the p form demands the rotation of 
alternate molecules through 180“ (formula £>) 
The higher degree of symmetry m the chams of 
P molecules is apparently accompanied by a 
greater stability and it is probable that on this 
rests the importance of the p glucosidtc cellulose 
as the fundamental framework constituent while 
the less stable a glucosidic molecules of starch 
occur as reserve materials which are of a more 
temporary importance in the life of the plant It 
IS of great mterest that xylan (a pentosan commonly 
occurring with cellulose in the cell walls of wood) 
and ohitm (the framework substance of fungal cell 
walls) may have a fundamentally similar cham 
structure as shown in formul® E and F re 
spectively it has been suggested* that individual 
cham molecules may include a variety of units for 
example glucose xylose glucuronic acid 
X ray diffraction studies have revealed the 
dimensions of the spaces occupied by the individual 
glucose residues of the cellulose cham molecules 
and by the same method the length of the chams 
has been variously estimated at between bOO A 
and 760 A that is 120 150 glucose residues 
Viscometrio detcrmmations however give the 
cham molecules a length of ten or twenty times 
that mdicated by X rays The absolute legitimacy 
of both methods has been questioned and it is 
not possible at present to decide which result is 
the more likely to be correct there is reason to 
beheve however that further light will be thrown 
on the subject by studies of the end groups of the 
chams which are bemg carried out m several 
laboratories In spite of the contention of some 
mvestigators that the cham molecules may extend 
unbroken from end to end of the cell it is widely 
believed that the figures yielded by X ray studies 
and by viscometric determinations are both 
approximately of the correct order of magnitude 
and that the cham molecules are much shorter 
than the cells In this connexion it is of mterest 
that a fairly close relation exists between the 
strength of whole fibres and the length of the 
cellulose cham molecules as revealed by the visco 
metno method’ it has been shown that maximum 
strength is reached m chains of about 2 000 glucose 
residues and that further mcrease m cham length 
does not affect strength Hydrolysis such as 
accompanies the attack of certam fungi results m 
the breaking of the cellulose chains mto shorter 
units and m a lowering of the tensile strength 


Plant fibres may be completely dehgmfied with 
out dismtegration so that the cellulose apparently 
forms a contmuous system throughout the cell wall 
It 18 also possible to remove the cellulose from the 
cell walls of some tissues leavmg behmd what is 
presumed to be a contmuous skeleton of hgnm 
In consequence the cell wall is regarded as havmg 
contmuous and mterpenetratmg systems of cellu 
lose and hgnm The structure has been likened 
to remforced concrete m which the iron strands 
represent the cellulose framework and the concrete 
the hgnm and other substances From X ray 
diffbiction patterns however the impression is 
gamed that the cellulose chain molecules occur m 
discrete aggregates about 60 A m diameter and 
more than 1000 A in length This unpression is 
given by both dry and water saturated material 
and it would therefore appear that water penetrates 
between the aggregates without disturbmg their 
mtemal crystal structure In consequence they 
have been regarded os corresponding to micelles 
and they are so named albeit with a somewhat 
different meanmg from that of Nagoh The cellulose 
system is therefore visualized as continuous and 
yet able to give the impression of bemg composed 
of discrete micelles when examined by X rays 
Fig A illustrates a feasible conception of a 
molecular arrangement fulfilling these conditions 
The cellulose cham molecules are represented as 
lines which are not completely parallel but show 
slight local variations m dnection so that here 
and there lens shaped spaces occur between 
adjacent chams 1 here are however many zones 
m which the cham molecules are parallel (mdicated 
m Fig A by thicker Imes) and smee it is only 
such zones of regular arrangement that mfluence 
the X ray diffraction patterns the illusion oi 
discrete aggregates is produced Actually the 
aggregates are hnked by molecules which exten 1 
from one regular zone to another so as to mamtau 
the contmuity of the system In Fig C this 
condition is illustrated on a smaller scale the 
white zones mdicate the distribution of the 
cellulose and the dotted Imes the regions m 
which the cham molecules are parallel It ma} 
be observed from the dunensions given that thi 
two illustrations (Figs B and C) do not com 
pletely correspond This lack of correspondence 
IS doubtless explamed by the fact that they were 
origmally produced independently and m all 
probability the mtermicellar spaces and the larger 
capillaries actually mtergrade oontmuously in size 
Adjacent glucose residues withm a chain 
molecule of cellulose are umted by pmnarj 
valences but the nature of the attraction between 
laterally adjacent cham molecules has not yet been 
fully elucidated It is generally supposed however 
that the cham molecules are united laterally b^ 
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van der Waals cohesion 
Frey Wysshng mentions 
m cntici2ing the hypo 
thesis of discrete micelles 
that this force must also 
bo invoked m seeking to 
explam the attraction be 
tween micelles It is 
clearly unsatisfactory to 
be compelled to resort to 
a single force to explain 
two distinct phenomena 
for example it is diflfi 
cult to explain on such 
grounds why water only 
enters the mternuoellar 
spaces and does not pene 
trate between the chain 
molecules within the 
micelles 

The Intermicellar 
System 

It is believed that the 
intermicellar system is 
normally occupied by 
lignin and related sub 
stances Whatever their 
composition these ma 
tenals produce no effect 
on the X ray diffraction 
pattern so that they are 
apparently non crystal 
hne Although they 
occupy a continuous sys 
teni the mtermieellar 
materials appear to have 
httle or no mfluence on 
the tensile strength of the 
cell wall they bestow 
on the cellulose system 
however an increased 
ngidity and mcidentally 
increase the resistance to 
compression Informa 
tion regardmg the mtei 
micellar system has been 
obtamed by impregnat 
mg cell walls with solu 
tions of silver or gold 
salts, and preoipitatmg 
crystals of the metals 
m the mtermieellar spaces 
80 as to make an im 
pression on the X ray 
diffraction pattern In 
this way it has been 



DlAORAMllATlCHEPBtSl'lTAl IONS or CELL WALl HIULCTUBE Drawn by MlBS M S Smith 


A Cellulose chain molecules showing here an I there zonec of regular and parallel 
arrangement (the micelles indicated by X rays) 

B Group of microfibrils showmg approximate mlati\e sizes of micelles and spaces 
revealed by stilly of material impregnated with silver 

C Cellulosic and non oellulosic systems in the secondary wall Cell dose whiU non 
ceUulosio materials black transverse section above longitudinal section below 
Large circle indicates approximate size of ftbril at same magnification (Note that 
the dimenrfions given by the author of Figs B and C do not correspond exactly but 
they serve to indicate the approximate sizes The link ng arrows have been msei ted 
by the present writer ) 

D CeUulosio and non coUulosio systems in the primary waU Ollulose white non 
oelluloBio materials black transverse section above lonmtudmal sections below 
E Sm^ piece of wood showing the relative sizes and dispositions of the coU wall 
constituents as revealed by miorosoopio exammation 
F SmaU cube of wood fibres magnified ISO times 
O Single wood fllne magnified ISO times 
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estimated that m their widest parts the spaces 
sometimes reach a width of 100 A that is 
about twice the diameter of the micelles Com 
bmmg the data obtamed from various X ray 
mvestigations the picture m Fig B has been 
suggested as representative of the condition m a 
typical cell wall It may bo observed that the 
mtermiccUar spaces vary considerably in size and 
that the micelles themselves are aggregated mto 
roicrofibrils separated by spaces rather larger 
than the usual mtermicellar spaces In his studies 
of wood water relationships Barkas* reached the 
conclusion that there is a continuous gradation in 
size of the space system rangmg from the botanical 
capillaries down to the colloidal structures and it 
would therefore appear pribable that the mter 
micellar spaces and the spaces between the micro 
fibrils are contmuously graded in size 

An mterestmg sidehght on the nature of the 
mtermicellar system is afforded by the change m 
the refractive mdox of water entermg the system 
Although the refractive index parallel to the 
oham molecule axis of dry cellulose by sodium 
light IS 1 590 and that of water is 1 333 the 
refractive mdex of cellulose when swollen by 25 
per cent of its volume of water is not noticeably 
less than that of dry rolluloso whereas an mdex 
of about 1 536 might bo expected if the water 
and cellulose wore merely mixed Moreover the 
volume contraction and the evolution of heat 
which accompany the swelling of wood by water 
indicate some form of combination between the 
water and the wood cell wall brey Wysshng 
suggests that the original function of the inter 
micellar spaces is bound up with the growth of 
the cell wall and that in the early stages of forma 
tion the protoplasm may occupy these spaces 

Microscopic Structure 

The phases of cell wall structure described above 
are mvisible because the units involved are much 
smaller than the wave length of light There is a 
gap m our knowledge between the microfibnl and 
the smallest particles distmguishable microscopic 
ally because no form of direct or mdirect observa 
tion 18 yet available We must now therefore turn 
to the visible structure built on the micellar 
framework 

Kerr and Bailey* have reviewed the nomen 
olature of the cell wall marshalling the evidence 
that m typical cells the wall has three distmct 
regions (Fig E) 

(1) The middle lamella or mtercellular sub 
stance is formed from the cell plate at cell division 
and IS shared by adjacent cells it is very tbm 
completely isotropic and composed largely if not 
entirely of polyuromdes 


(2) The primary wall is developed from the 
cambial wall it is anisotropic and is composed 
of cellulose with large proportions of hemioellu 
loses pectic substances and hgnm It is laid down 
dunng the period m which extension growth takes 
place and this is reflected m the structure of the 
cellulose framework Fig 2? is an attempt to 
portray the relative proportions and arrangements 
of the cellulose framework and the mtermicellar 
system of the primary wall on a scale comparable 
with Fig C which represents the condition m the 
secondary wall It may be observed that the 
cellulose strands are much more slender m the 
primary wall and Frey Wysslmg suggests a more 
irregular arrangement os a consequence of growth 
by mtussusteption the mtermicellar zones occupy 
a larger proportion of the whole m keepmg with 
the fact that the primary wall is much more 
heavily lignified than the secondary wall It will 
readily be appreciated that if the tensile strength 
of wood depends on that of the cellulose strands it 
IS likely to be limited by the zones m which these 
strands are least strongly developed and it is not 
sorpnsmg that m green wood tension failures 
normally occur m the region of the middle lamella 
and primary wall “ 

(3) The secondary wall is composed of cellulose 
or of varymg mixtures of cellulose hemicelluloses 
hgnm pentosans etc This wall is presumably 
produced mamly for mechamcal reasons it is 
mcapable of extension growth and dunng growth 
IS added to by apposition Three distinct zones 
are frequently to be seen an outer zone (o) 
which IS distmguishable m transverse sections 
from the middle zone (6) on account of a difference 
m refractive index It has already been mentioned 
that cellulose is anisotropic and the difference m 
refractive mdex between these two zones is duo 
to the fact that m the outer zone the cellulost 
strands are arranged m a flat spiral (big E) 
whereas m the middle zone they are as a rule 
approximately parallel to the cell axis For this 
reason the outer and inner zones are readily dis 
tmguished when examined between crossed mcols 
The outer and middle zones are usually identical 
or similar m composition but there may be 
variations m the substances occupying the mter 
micellar spaces In some cells an inner zone (c) is 
present differmg fixim the middle zone (5) m 
composition and m that the cellulose units pursue 
a flat spiral (Fig E) 

Withm this general scheme much variation is 
possible m different tissues and m the cells of 
different species In some cells no secondary wall 
is found while m others it is very strongly de 
veloped and shows withm itself elaborate zona 
tions Bailey and Kerr“ illustrate fibres in the 
secondary walls of which the mclmation of the 
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cellulose units alternates in several successive 
layers, reminiscent of the alternations m gram 
direction m plywood The same authors illustrate 
other fibres m which the secondary walls show 
several zones caused by variations m the mtensity 
of ligmfication these zones may be concentric 
radial or radio concentric, and IBailey and Kerr 
have shown the arrangement to be mfluenced by 
geotropic or phototropic stimuli operatmg on the 
growmg tree 

Zonations of the types described due either to 
variations m chemical composition or to variations 
m the arrangement of the cellulose units affectmg 
the optical anisotropy of the cell wall are known 
as layers A much finer type of concentric zona 
tion termed lamellation occurs m the walls of 
many plant fibres Although it may accompany 
layering lamellation is of a different nature and 
IS not revealed microohemically or by polarized 
bght A smgle layer may mclude several laniellm 
Lamellae may be observed in the thick walled 
fibres of cortam species when thm transverse 
sections mounted m liquids of suitable rof’^active 
mdex are examined at very high magnifications 
they may be revealed also m the fibres of many 
other species when transverse sections are con 
sidorably swollen m dilute cuprammoma lYom 
calculations based on their dimensions m swollen 
material it has been estimated that in the natural 
state the lamellae of the cotton hair are 0 4 |x 
( = 4000 A ) or less m thickness In swollen 
sections each lamella is seen to comprise two con 
centric zones differing m brightness and it is 
purely on account of these variations in optical 
density that the lamellae are visible It has been 
established that m the cotton hair the lameUao 
are caused by diurnal fluctuations m hght and 
temperature durmg the growmg period” and 
although the methods used m studying the lamel 
lations of cotton hairs cannot be applied to cells 
m other parts of the plant it has been suggested 
that lamellation m xylem fibres is of a similar 
nature • 

By means of controlled chemical and mechanical 
treatment* ” the cellulose wall may bo dissected 
mto tenuous threads known as fibrils these are 
of mdetermmate length and their diameter has 
been variously reported as between loss than 
1000 A to about 6000 A By further dissection 
the fibrils may be broken mto smaller bodies 
described as dermatosomes fusiform bodies etc 
the diameter of which is reported to. be 6000 A 
or less and the length of which is from about 
1000 A to 1600 A The descriptions of various 
mvestigators show discrepancies which are no 
doubt due to the observation of different tissues 
of different species, to variations m the teohmque 
of dissection and perhaps to variations m the 


degree of swelhng at the time of measurement 
All that can be said is that by dissection the wall 
can bo broken mto fibrils and these mto smaller 
units Bearing m mind that dissection is only 
accomplished as the result ot severe chemical treat 
ment some reserve is necessary m attempting to 
construct from these umts a picture of the cell 
wall m its origmal state Nevertheless the rough 
correspondence between fibril diameter and the 
dimensions ot thi lamellee suggests that the separa 
tions are not entirely fortuitous Bailey and Kerr ‘ 
actually attribute the lamellaa to variations m the 
closeness ofpacking of the fibrils or m the number 
of fibrils per umt area of cross section Some 
authors have suggested that the dermatosomes and 
the fibnls are coated with a non cellulosic material 
after the fashion of mortar m a masonry wall If 
this be the case we are agam thrown back on the 
properties of the mortar as the ultimate source of 
the tensile strength whereas it has already been 
stated that there is much evidence for believing 
the cellulose to be mainly responsible In this 
connexion it may be mentioned that hair and 
Fckerson • have desenbod what they believe to be 
the laying down by the protoplasm of mmute 
particles of cellulose coated with some peotio 
material which acts as a cement m the cell wall 
Weighty objections to this view are summarized 
by Anderson and Kerr * 

From microscopic evidence then we are able 
to say that the plant cell wall is ordinarily com 
posed of concentric layers diftermg m the relative 
proportions of cellulose and other constituents 
1 he layers appear to be built up of fibnls long slender 
threads of cellulose the direction of which is often 
parallel to the main axis but is subject to variation 
m different layers ihe closom ss of packmg of the 
fil nls 18 subject to periodic fluctuation as a result 
of which the coll walls frequently mclude a large 
number of extremely narrow lamclleo The hbnls 
may be dissected hemioally mti small fusiform 
bodies or dermatosomes It is mferroil from the 
behaviour of suitably treated material that both 
the cellulose and the non c llulosic constituents 
of the cell w ill form contmuous systems which are 
finely mterpenotratmg and it is apparent that the 
cellulose system is mainly responsible for the 
tensile strength whereas the non cellulosic con 
stituents have a stiffenmg effect which results m 
mcreosed resistance to compression From X ray 
evidence it is concluded that the fibrils are them 
seh es composed of microfibrils which m turn con 
sist of aggregates of micelles ihe micelles are 
aggregates of cellulose cham molecules Kach 
cham molecule mcludos a large number of glucose 
residues but it is not yet known whether the 
chams are of umform length or even of uniform 
constitution In all probability neither micelles 
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microfibnls nor fibrils are discrete units, and their 
apparent independence is illusory and is due to 
peculiarities in arrangement that affect certain 
types of observation It seems probable that the 
spaces between the cellulose units such as might 
contam water, non cellulosic wall constituents or 
protoplasm at certam stages m the life of the cell 
are of a continuously graded size and may be 
regarded as the successive ramifications of a single 
system 
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Obituary Notices 


Dr C C Carpenter 

T Hi) tt-cimical press has paid tribute ui full 
inoasuro to tlu meinoiy of Charles Carpenti i 
to Ills many outstanding achievements m the gas 
industiy to Ins ability to manage and to organi/t 
to his intense consideration for Iuh fellow workt rs 
as tlisplajcd in his rcalous furtherance of co partner 
ship (see also Natchf Oct H p 6?6) Ihere remains 
the neid to expresa something of the man himself 
a diftir ult task with anyone but doubly so with one 
of hiH lomplex personality 

Dr Caqienter was a far greater man than his con 
temporanos realizt His shyness the habit of work 
ing alone which iiad dt velo|)e<l almost to an inability 
to work with others the rehutance to take part m 
those cooperative oflforts wliuh aie so fashionable 
to day, have collectivelj rosultol in liinitmg the 
numix^r of those to whom ho was personally known 
riuring the later vears of his life Possibly to many 
of us now active m contemporarj spheres he has 
been a memory of past deeds rather than the present 
emboelimmt of an activity both mental and physical 
which his colleagues and mtiinates knew he had 
preserved imtil stricken by illness 

My fiiendship with him dates twenty five years 
back when he was alreatly distmguished and his 
habits formed He had consented to become 
president of the Society of ( hemicnl Industry at a 
critical time when the status of that industry in 
Hngland hod been brougfit low by neglect Some of 
us were making a great effort to reform the Society, 
which we rogardeti as a potential mstrument for 
progress, and to change its complacent attitude of 
parochial conservatism to one of vigorous action 
Carpenter proved an ideal chairman at many difficult 
meetmgs and won the confidence of all by his firm 
and sympathetic fiandlmg of dtluafe situations 
When it was realized that the troubles of the chemical 
mdustry could best be overcome by the formation 
of an entirely new Association of British Chemical 
Manufacturers, Dr Carpenter was the obvious and 


muvcrsal choice for its first clminnan In tlu 
capacity ho displayed his best qualities in the handlini 
of flu initial difficulfies mcludmg the rt cone ilmtioi 
of conflicting intcnsts and so laid a finn and sun 
foundation for its future succi ss 

IhiH ailuevomont in sooth a considerable one 
might have tempted Dr Carpenter to continiu 
collective industrial leadership at a tune whfi 
leaders of his calibre were so much in demand, am 
he liad many requests to do so , but tho work wti 
foreign to his real nature and ho prefcrrotl to immers 
himself wholly in tho problems of liis gas companies 
to their great advantage 

( arjjentcr s qualities m liis daily work have hi i 
emphasized by others His attention to detail th 
desire to find a reason for everything tho refusal t 
put up with anythmg but tho best his portmacit) 
to pursue a matter to the end, his remarkable powc 
of continuous work and numerous other attribute 
combined to make him the personality he was dm in) 
the long workmg day Ihe high standard ho sot loi 
himself made him expect tho same of others an i 
caused lum perhaps to be looking m sympatln 
towards lesser mortals This mode him undiilv 
severe when displeased and over generous whci 
giving reward Hazhtt somewhere defines genius a- 
tho power of produemg excellonoe , from this poini 
of view. Carpenter oertomly was a genius 

It was given to a few intimates to know Chari 
Carpenter on his artistic side Evenings after dmnci 
in his largo comfortable room m Chelsea dwell m m\ 
memory Spartan himself, he provided good checi 
for his guests, and the range of conversation displayei 
a huiuMi personality remote from the austere chair 
man presidmg m his board room The boon ol 
artistic enjoyment makes itself manifest m manj 
ways To some it comes through the gradations ol 
tho bitten line, others find revelation m broader ton 
masses put on with a palate knife, more of UB like mv 
late father find intense happiness m colour A ola- 
apart find supreme joy m the melodies of rausiO, an I 
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to these belonged Carpenter He derived great 
pleasure from his gramophones ingeniously arranged 
to play both sides of a record consecutively without 
a break the opera and concerts were his one relax 
ation and the only accepted reasons for his going out 
m the evening His library was peculiar m more 
than one respect He took great pndi m the work 
manship and binding of his books and regretted the 
decline in that craft His tastes would be called old 
fashioned litirature of the Ireiifh sentimentalists 
and George Moore were among hm favourites He 
detested anything shoddy or imperfoct 

This attitude is reflected in Dr Carpenter s annual 
addresses as chairman, which instead of the usual 
platitudes contained studied discourses on inattirs 
of moment to the policy of the company in whuh 
the meaning of every word hod been wiighed an 
immense amount of time and trouble went to the 
preparation of these 

How shall we reconi ile the dual characters the 
shy sentimental musii loving artist with an intense 
sense of jierfection and a hatred of shams the 
reasoning intrepid engineer seeking to put into his 
creative work the artistic expression which he could 
not by his own hand achieve with pen oi piano 
the great leader setting so high a standard for him 
self that ho felt ho could not trust to othc rs to c xecute 
Ins plans and so bocommg lonely, tmable to depute 
in the way thot modem industry demands carrying 
most of his burdens himself and in later years almost 
unwilling to be heipe d 

Loch one of us is the integration of oui inanv 
component parts, and who shall judge if the result is 
short of the ideal Charles ( arjicnter was a great 
engineer a cornerstone of the gas industry to which 
ho devoted his life the beat of masters to Ins thou 
sands of work people, to whom more than anything 
else he brought fair dealing and seciuity and a 
complex and lovable personality to his intimates 
We shall think of him at his best and rememix r how 
m life ho did 

Strive and hold cheap the strain , 
l^oam, nor account the pang , 

Dare, nev er grudge the throe ’ 

t h \ 

Prof W H Mcrrett 

Pkof W H Mkhbett formerly assistant professoi 
of metallurgy at the Rojal School of Mines who 
retired from his post rather more than a year 
ago, died after a short illness on October 20 
lost He was sixty six years of age A fortnight 
before his retirement he had a severe stroke from 
which he never really recovered It was followed by 
another, after an interval of little more than a year, 
w-hicli proved fatal 

Merrett received his school education at St Olave a 
'Hjhool, London, during which time he gained a 
number of valuable prizes for science, and obtained 
a Royal Exhibition of the Board of Education In 
1891 he entered the Royal School of Mmes, and after 
spending three years there was awarded a first class 


in the associateship of the School m metallurgy 
Ihis was during the tenure of the late Sir William 
Roberts Austen of the professorship of metallurgy 
In addition to holding this post Sir William was 
chemist and assaycr of the Mint and it was there 
that he carried out his rcsoarches on metals and 
alloys Thither Mcrrett proceeded after graduation 
and acted as an assistant in the piosecution of these 
researches during the next seven years It was a 
paitieularly interesting period in the development 
of that branch of metallurgy which is to day knowm 
as metallography Those wore the early days of the 
subject and the foundations weu still laing laid 
Rolicrts Austen was himself one of the pioneers he 
was a member >f the Alloys Research Committee of 
the Institution of Mcx-hiinu iil Fnginoers and pub 
Imhed five reports of cxjh r nu ntal work m all It is 
with till woik for the fifth rejKirt tint Merrett was 
])articularly asscxiatcd aoting us an assistant to 
Roberts Austen and Stansfic Id 

lilt method of investigating th thermal invi rsions 
of mitals and alloys at that time bv taking cooling 
and heating turvts was duo to the late M Osmond 
using the thermo electric pyrometer introduced by 
the late H lo Chatolier In this method th co 
ordinates wore time and temix-rature and while it 
was quite satisfivctorv in the upper ranges of tern 
jierature it wos not so suital Ic t ir the lower ranges 
where the rate of cooling becoim s v cry slow Roberts 
Austen and Stansfield aciordinglv di vised the 
differential method in which a lu iitral bexly was 
also present (Strictly Hjieaking it is not a differential 
but a difference mothiMl sini no diffi rential eo 
efficient is mvolvc 1 ) In this method timiieraturo 
and difference of temporature were the eo oidinates, 
and accordingly the rate of cooling did not matter 
Moreover, accidental fluctuatuiis in the rale of cool 
iiig of the furnace were cancelled out This method 
could be made very sensitive and by its means 
accurate thennal curves of iron and carbon steels 
were obtained In the Tifth Alloys Report is pub 
libhed a curve of a sample of electro dcpositr I iron 
which had cooled fn m 1160° to 1(H)°t It ropre 
sented the most skilled piece of txjx rime ntal work 
in this fic Id at tliat time Tn addition this research 
contains a number of photomicrograplis of steel 
struoturos of great clearness Mcrrett devolojxxl a 
skilful tcohniquo in both these 1 anches of metallo 
graphy, which contnbuted very nuch to the value 
of the report in question He was the first to apply 
the electric arc light as a mi t hod of illmnmation m 
the mctallogiaphic microscope ihe Sixth Report 
to the Alloys Reiscjarch toinmittec had been begun 
durmg Roberts Austen s lifetime but owmg to his 
illness and death it was completed by the late Prof 
(.uwland with the assistance of Merrett This deals 
with the heat tn atinent of stei 1 

Roberts Austen was also a member of a War Office 
and Admiralty Committed) on Fxplosives and 
Ordnance In this capacity he carried out a number 
of investigations most of which were of a strictly 
confidential nature T hese comprised (a) the nature 
of erosion in gun tubes (6) the effects of vanou* 
additions of nickel, chromium, tiingstai and 
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nianganeee on tho mechanioal properties of giin stoels, 
and (c) the effects of heat treatment on gun steels 
Merrett cairiod out all the experimental -work on 
•which these reports wore based He conducted an 
mvestigation, also under Boberts Austen, for tho 
Board of Trade on the St Noots railway disaster 
This examination was published %n extenao as a Blue 
Book in 1900, and the accident traced to a broken 
rail Ho found evidence of a 'martensitic stiucture, 
which is associated with great brittleness on its 
surface A temperature of at least 800° C is required 
to produce this Merrett was at least partly if not 
wholly responsible for a new lyddite shell exploder, 
for which a secret patent was token out by tho late 
Lord Haldane He was also largely concei-ned with 
the development of ammonium mtrate for use os an 
ingredient of explosives which led to tho introduction 
of amatol 

In 1901, Merrett evas appointed instructor in the 
Metallurgy Department of tho Royal School of Mines, 
and spent the remainder of his professional life there 
until his retirement Ho rose to tho position of 
assistant professor He was an admirable teacher, 
clear and inspiring This side of his work appealed 
to him very much He was always anxious that his 
students should conduct themselves with credit m 
their examinations, and this led him sometimes to 
take a kindlier view of their performances than the 
results warranted As early ns the age of sixteen 
years ho showed his toste for military woik and 
joined tho Sid Middlesex Artillery m 1888 Ho was 
transferroil as a sapper ten years later to tho newly 
formed Corps of London Flectncal rngmoers He 
rose to the rank of major and was mobilised for 
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active service on July 20, 1014 During the Great 
War he was ui charge of various coast defences and 
anti aircraft umts Afterwards his scientific know 
ledge was made available to tho Ordnance College 
as instructor m metallurgy, chemistry and explosives 
In 1926 he retired from military service on reachmg 
tho age limit and was awarded the remtonal Decora- 
tion and Long Service Medal 

Merrett was a member of many scientific societies, a 
governor of tho School of Metalliferous Minmg at 
Camborne and a member of coum il of tho Institution 
of Mming and Metallurgy Tho writer was a colleague 
of hiB at the Royal School of Mmes for twenty three 
years He possessed qualities which made him one 
of the most delightful of fellow workers Some of 
these such as punctuality and reliability, could prob 
ably bo traced to some extent to Ins military traming 
Others, such as his perfect courtesy, generosity and 
good temper, wore natural to him It is impossible 
to thuik that he had an ontmy His many friends 
mourn tho loss of one of the kindest and most 
unselfish of men H C H C 


Wk regret to announce tho following deaths 

Mr J h Bailoj director of tho Botanic Gardens, 
Brisbane, from 1905 until 1917, and director of the 
Botanic Garden, Adelaide from 1917 until 1932 
Prof E M Fast, professor of genetics in Harvard 
University aged fifty nine years 
Admiral Sir Herbert Puroy Oust, K B E , C B 
formerly hydrographer to the Na\> , on November 1 1 
aged eightj one years 


News and Views 


The Royal Soaety 

His Majesty thf Kino has been graciously 
pleased to approve tho Pocommondations made by 
the Council of the Royal Society for the award of 
the two Royal Mi dais for the current year to Dr 
F W Aston, IRS m recognition of his discovery 
of the isotopes of non radioactive elements and 
to Prof R A Fishei, I R S , m recognition of his 
important contributions to the theory and practice 
of statistical methods ITio Counoil of the Royal 
Society at its recent meetmg recommended the 
following for election as officers and council at tho 
anni'versary meeting on November 30 Preatdent, 
Sir William Bragg Treasurer Sir Henry Lyons, 
Secretartea, Prof A V Hill and Prof A C Q Egerton , 
Foreign Secretary, Sir Albert Seward , Other menibera 
of the Council, Prof F C Bartlett, Prof F E 
Fritsch, Prof M Greenwood, Mr H L Guy, Sir 
Thomas Holland, Dr A D Imms, Prof C K 
Ingold, Prof O B Jeffeiy, Prof J Mellanby, Prof 
J Proudmon, Dr F L Pyman, Prof O W Richard 
son, Prof W W C Topley, Prof D M S Watson, 
Prof R Whiddington, Prof R Whytlaw Gray 


Prof Enrico Fermi 

iHE Nobel Prize for Physics for 1938 lias been 
awarded to Prof E lormi, professor of theoretical 
physics m the University of Rome, and his work in 
connexion with artificial radioactivity mdiiced by 
neutrons is specially mentioned in tho award Bom 
bardment of the nucleus with neutrons is peculiarly 
effective in produomg nuclear reactions because the 
neutron does not experience the strong electrostatic 
forces which oppose the approach of a proton or 
a particle Fermi m 1934 showed that most nuclei, 
even the heaviest which are most resistant to charged 
particles, are disrupted by neutrons with the forma 
tion of new radioactive nuclei In the same year, 
ho discovered that the effectiveness of neutron bom- 
bardment 18 greatly moroased m the presence of 
masses of water or paraffin, and concluded tliat the 
neutrons are slowed down by collisions with hydrogen 
nuclei m these substances, and that the slow neutrons 
have a high probability of enliormg and disrupting 
nuclei Prof Fermi has, however, mode other out 
standing contributions to atomic physics In 1926 
ho applied Pauli’s exclusion prmciplo to deduce a 
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new kind of atatietioa for electrons (Fermi Dirac 
statistics) He applied this to the assemhlage of 
electrons m an atom (Thomson Fermi atom model) 
and it has become the basis of the modem theory of 
electrons m metals In 1934 he devised a theory of 
P decay, starting from the view that a p particle 
IS emitted when a neutron in the nucleus turns into 
a proton The distribution of energies in a continuous 
spectrum requires that a neutral particle (neutrino) 
be emitted with the p ray Ihis theory has formed 
the starting pomt for many more recent discussions 
Fermi has also pubhshed work on spectroscopj on 
quantum electrodynamics and, with Rossi, on thi 
deflection of < osmio rays in the eai-tli s magnetio fielil 

Dr W D Lang, F R S 

Db William Dickson Lanq who retires from the 
keopership of geology in the British Museum (Natural 
History) at the end of the year, has made notable 
contributions both to palaeontology and to geology 
While occupied with curatorial duties ho has studied 
especially polyzoans and corals, and m classifymg 
them he has always sought for underlying principles 
Like palaeontologists studymg other groups, he soon 
recognized parallel Imeages in the evolution of these 
fossils as he traced them through geological tune, 
and he found oorrespondmg grades m the same order 
m each parallel liiiee^;e, showing tliat there was a 
definite common trend, as he termed it Natural 
selection, therefore, did not work on indefinite 
mdividual variations but on trends which wore 
orthogonetio or m a certain fixed direction Dr 
Lang contributed several valuable papers on this 
subject to the Proceedings of the Oeologxate ieaocta 
tion, and ho summarized his results m discussions at 
the centenary meeting of the British Association in 
1931 

Dealing with animals which retamed the complete 
skeleton of a lifetime in each individual Dr Lang 
could also study the growth stages, and ho was con 
vinoed of the truth of the doctrine of recapitulation 
(the immature stages of an organism repeating more 
or less exactly the adult stages of its ancestors) He 
described it os “a guiding principle for palseonto 
legists Dr Lang also recognized that the calcareous 
skeleton of the polyzoans, when once started m a 
lineage, often proceeds to superfluity and eventually 
leads to oxtmotion He treated this subject m a 
memoir m the PhUoaophieal Transaotums in 1919, and 
m two valuable volumes of the British Museum 
Catalogue of Cretaceous Polyzoa, 1021-22 Dr 
Lang spent many vacations m studymg the succession 
of zones m the Lias of the Dorset coast In 1924 he 
contributed to the Proceedings of the Geologists' 
Association a remarkably detailed map of those 
formations, and during more recent years he and 
other specialists have made a detailed examination 
of the fossils he collected His mterests have always 
been varied, and during the Great War ho investigated 
insects which spread disease, eventually preponng 
an exhaustive * Handbook of British Mosquitoes ’, 
which was pubhshed by the Trustees of the Bntish 
Museum m 1920 


Prof A V Hill, O B E , F R S 

Thii. Guthrie Lecturer of the Physical Society this 
year was Prof A V Hill Foulerton research pro 
fussor an 1 secretary of the Ro> at Society who chose 
as thf title of his lecture delivered on Novomlier 11 
The 1 ransformations of Energy and the Moohanical 
Work of Musi Ics Prof Hill is a Cambridge mem, 
where under Langloj ho devoted two years to 
rosi in h on the heat proiluced by Iivmg tissues 
Hero Hill found a congenial and stimulating environ 
mont for those working in the laboratory at the 
time mi hided such w II known figures os Andtrson, 
Barcroft Fletcher Hardy Hopkins and Keith Lucas 
Pro! Hill s success may be said to be due to his 
apprei lation of the basic essentials of a problem, to 
his knowledge of the methods by which such problems 
may I e solved to his ability to dos gn the apparatus 
required by such methods, and lastly to his skdl in 
constructing the necessary appsiatus himself A 
first rato athlete ho was spociallj mtorostod in the 
physiology of athletics It was be who showed 
that energy is devoloiiod in muscle at two different 
times during a single contraction Two pieces of 
apparatus have entered largolj’ into these studies, 
namely, extremely delicate thermopiles and galvano 
meteis which have a short period and great sensitivity 
While the study of energy of contraction of must le 
has been Hill s mam lino of research a number of 
branch lines have mtorostod him from time to time 
mostly on biophysical subjocts , for example the 
measurement of small differences of osmotic pressure 
ami the heat prmluoed in non os during the passage 
of impulses Durmg tho Groat War, Hill was director 
of research on anti aircraft defence In 1920 ho 
became professor of phj siology m Manchester, and 
m 1923 professor of physiology at University College, 
1 ondon Prof Hill has boon honoured by several 
foreign imiversities and loamed societies and in 1922 
ho reel iv d the Nobol Prize for Medicine 

Energy Transformations m Muscles 

In his Guthrie Lecture on tho subject Prof A V 
Hill pointed out that the study of the heat given out 
by muscles m relation to the v ork done by them w one 
of the clasRios of physiology Until recently, how 
ever the matter appeared miuh more comphoatod 
than it really is owmg to technical ditfii ulties These 
have been overcome by tho iso of a very rapid 
recording system and an msnlate 1 thermopile onlv 
0 002 inch thi< k Some very simple relationships have 
now emerged An active musi le liberates energy m 
three forms m mamtainmg a contraction as heat , m 
shortenmg as heat m shortenmg against load, as 
work Its behaviour in any oiroumstanoes is deduced 
from tho resultant of these three Rate of total 
energy liberation of a muscle is determined by the 
load upon it, mcroasmg as the load decreases This 
allows a simple equation to be deduced for the 
relation between speed and load The constaats of 
the equation are the same whether they are obtained 
by thermal or bv meohamoal measurements Tbe 
fact that a muscle does less external work whm 
shortenmg at a higher speed has led to the hypothesis 
that muscle is endowed with ‘viscosity’, attributed 
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to a lag in tho rearrangement of its molecules, as the 
external form of the contractile elemonts clianges 
Ihm viscosity hypothesis is, however, altogether 
unnecessary , for the decrease of force and work 
with increased sjiecd can be deduced from the manner 
in which tho cnergj liberation is regulatoil Some 
applications weio also described Tho maximum 
power developed by a muscle is with a load about 
three tenths of the iiiaximuin load it can bear The 
highest efficiency (work total energy) is with a load 
of about 0 46 of tin maximum These are mar 
enough for maximum power and maximum i ffioiom y 
to occur very iieaily at about 37 per cent of the maxi 
mum load Tin sc n suit s obtained with frog s muscli 
almost certainlv applj though possibly with different 
eoiistonts, to man and it would be very important 
to find out and to determine the constants of human 
muscle Tin tcchmciiio n tiuirod would be a vorj 
different one 

Anthropoid Evolution in South Africa 

Dr Kobert Hhoom coiituiues to pnivido sonsa 
tional nows from South Africa for anthropologist and 
palieontologist In another column of this issue (see 
p 807) he reports further hnds of rohtK of South 
African fossil anthropoids which, if anything, surpass 
in interest the n markable eliscovi nos ho has already 
recordeel recently m these columns From the site 
on which was found tlie Kromdraai skull, he has now 
recovered three bones or parts of bones, tho right 
humerus, tho ulna and one of the toe phalanges of 
Paranthropus which as his nomenclature indi<»ites, 
he places, on the e\ ide nco of the skull, very near the 
lino of man The new evidence fully bcais out his 
conclusion, for as ho states, these bones, which on 
the balance of probahihtii s must be associated with 
the skull, are “nearlj human Further, and this is 
the most inten sting feature of tho discovery, they, 
and more espe e lally the toe bone, must bo interpreted 
as pointing to ParaiUhrojmti having walked ciect In 
other woreis, the upper limbs of this tyjie wore 
already freed from the dutie»s of lexomotion to under 
take those feme t ions whieh were to play a pre 
dominant part in forwarding the development 
of tho spocihc eharaeters of tho brain of Homo 
sapiens 

This eminently reasonable interpretation of the 
Kromdraai finds removes tho element e>f surprise 
from tho further diseovenes from Sterkfontein, which 
Dr Uroom re>corei8 , but it adds to their significance 
in mutual corroboration as between tho two senes 
of discoveries At bterkfontein, on the site on which 
he hael previously discovered Plestanihropus trans 
vardensis, on aelvance towards tho human on Prof 
Raymond Dart s Australoptthecus, or ape man from 
Tavmgs, Dr Breiom has also found the distal end of 
a femur and part of t)ie brain oast of, it is ai^ed, a 
mature male Not only would the fragment of femur 
suggest that this type of fossil anthropoid also hod 
attained bipedal status, but m addition the brain cast, 
when reconstructed, would place the capacity of the 
bram of PlettarUhroput next in the scale of measure 
ment, so far as at present known, to the recently 


discovered specimen of Pithecanthropus from Java 
Pithecanthropus, no longer m danger of being classeil 
as a gibbon is definitely above the human border line 
The new evidence from Kromdraai and Sterkfontein, 
taktn in lonjunction with the evidence of tho 
syinphysos, which Dr Broom further records, would 
indeed seem to afford warrant for the v lew that wo 
have been given a glimpse of tho evolutionary process 
at a moment whi n what )ias been regarded hitherto 
as mans prerogative the permanent assumption of 
the erect posture hail not long taken place Tho 
difficulty ui the way of regardmg tho South African 
fossil senes as forming part of the human evolu- 
tionary process, though of course signihcaiit by 
analogy on the ground of its nlativolv late date, 
to which Sii Arthur Keith has dm cted attention, 
IS reducod though not eliminated, by Dr Broom s 
i V idmci for a nvisid dating 

Scientific Associations of the Lubbock Estate 

TiiP public a<c|uisilion of tho High Dims estate in 
Kent as part of J,ondon s gieon belt’, is an event of 
note in the history of science , for this was tho home 
of tho Lubbock family fiom 1808 In that your. Sir 
John William Lubbock acquired the nucleus of the 
property , some 270 acres , by later accretions the 
estate n a< bed its present oxti nt of nearly a thousand 
acres A second Sii John William Tiulihock was the 
first to bring soHiitdic fame into tho annals of the 
family his obsi rvations of tidal and limar phe. 
nomena and m pliysical astronomy ranked him high, 
and ho was elected fellow of the Royal Society when 
barely twenty seven years old He worked also on 
the mathematical doetrme of probability and applied 
it practically to tho subject of life assurance He 
became the first vice chancellor of the University of 
London He built tho pre sent mansion of High Kims 
extended the property, and greatly beautified it by 
planting many of tho splendid trees which grace it 
now He was followoil by a still more famous son 
hir Jolin Liihliock, afterwards Lord Avebury, who 
bom in 1834, spent nearly all his life there, and 
succocdeci to tho property in 1865 It is well known 
that on the scientific side his extraonlinary career 
was influenced, not only by his father, but also, 
]jrofoundly, by Charles Darwin 

In fact, tho assurance of the preservation of High 
Kims rounds off, as it were, a unique soientifio 
memorial For Down House is less than two miles from 
High Elms, and Down House, as is well known, is 
preserved as a memorial to Darwm by tho gift of Sir 
Buokston Browne to the British Association It is on 
record that Sir John William Lubbock hailed as a great 
event the news that Charles Darwm was coming to 
live at Down House m 1842, and it was not long 
before intimacy was established between the two 
houses Between Darwm, m his thirties, and John 
Lubbock, not yet m his teens, a close friendship 
grew and endured until Darwm’s death m 1882, 
when Lubbock paid final tribute to his scientific 
master by drawing up the memorial which petitioned 
the Dean of Westminster that Darwm should bo 
buried in the Abbey It is good to know that not 
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only the homes of those two renowned men but also 
some at least of tht countryside which thov knew 
and loved, are safe from future change though 
suburban T ondon lies so near 

Jubilee of the Pasteur Institute, Pans 

NovtMBrR H I93H marked tho faftieth anni 
virsary of the inauguiation of tho PasUur Institute 
of Pans as the lesult of international subscription 
but th< actual celebrations have owing to the rctint 
crisis been postponed until Dfccrrilsr 27 the anni 
v'ersarj of tho birth of Paste ur The spacious building 
m till Riu Dutot ricintly ii namet Rue du Di 
Roux took the place of tlu small labotatory m the 
Rue d 1 Im when so much of Pasteur s valuable 
work bn I been earned out Although lus labours 
were interrupted by ill health during thi nst of his 
life le leceivtd the assistance of a numls r if col 
laborat rs and jiupils notably Roux Y rsin Metch 
nikoff ( harnbiiland an 1 ( almi tto The institute at 
once btcaine an important centre for bactonological 
research the results of which wen puhhshed in tho 
Annulet de I iMtttut P mtttir founded in 1887, in 
whidi (} (h making jiaisra ajijnand on rabies an 
thrax diphthi ria toxin and antitoxin and oxpen 
mental s^plnlis among many othir important 
subjects 

In 1903 tho Aniiales wort suppkmented hy the 
BvUktm lie I Inatitvt Pasteur which containid, as tho 
title in heated reviews and summaries of work on 
bacteriology medicine general biology physiology 
and biological chemistn in relation to microbiology 
The close association of tho Institute with clinical 
medicine was shown b\ flu suhsc quent establishinc nt 
of tile Pasteur hospital for infectious disoasos on the 
opposite side of the strec t Pasteur died on Sopti nibi i 
28, l89o and after a jiublic funeral was laicl to rest 
in a magnificent tomb m a crypt of tho Institute 
binoo lus death three eminent men have bei n m 
charge of tho Institute namely Tmilc Dnclaux 
(1895-1904) Frnilo Roux (1904 1933) and Joins 
Martin the present duxictor MotchinkofF Chamber 
land and Calmette were for some time sub directors 
Numeious Pasteur institutes inexielled on that of 
Pans liave been built in different parts of tho world 
such as those at Saigon (1889) lunis (1893) I die 
(1895) Algiers (1910) and Athens (1920) 

Violent Earthquake of November lo 

It is reported from tho Air Ministry that an 
earthejuake of great v lolenco was recorded on Novem- 
ber 10 at Kew Observatory at 20 h 30 m 7 s G M 1 
a second movement following about half an hour 
later Tlie displacements of tho ground at Kew were 
about one tenth of an mch, and the epicentre of the 
shook was 5,100 miles away This earthquake has 
been reported from observatories throughout tho 
world From New York it appeared to be at a 
distance of 3,400 miles and from Pasadena where 
the needles nearly went off tho paper of the recording 
seismographs it appieared to be 2,560 miles From 
the Dominion Observatory, Wellington, New Zealand, 
the epicentre appeared to be distant 6,000 miles. 


and from tho Villa Ortoza Observatoiy in the 
Argentine more than 6 000 miles At Mr J J 
Shaw 8 Observatory at West Bromwich it was 
reporteel to have had the Itvrgi st amplitudes ree orded 
in thirty years and to have bcLii of greater violence 
than tho Quetta eaithquaki of 1935 or the Tokvo 
earthquake of 1923 Tin shock was felt by people in 
Alaska though no damage wns done and it is re 
ported in the Yorkshire Post to have lieen felt m 
J eeds A small se ismie sea wave wns npi»m nt on some 
of the Hawaiian Islands All tins i vidtneo stems to 
point to a submarine epu ntrt in tho North Pacific 
Ocean near tho Aleutian Tslan Is anrl to the south west 
of Alaska This area is known to be one of tlu 
unstable regions of the earth about hftv laige and 
many more small earthquakes being reioided from 
the vicinity between 1913 an I 1930 

Earthquake near Vienna 

An earthquaki with an cpie ntre n ni V u iiita 
ocourreKi about 4h GCT on Nov ember 8 doing somi 
damage to proxx rty but causing no casualties An 
1 arthquake in this region is most uiiusua) an i the lost 
one of any importance wns in 1927 on October 8 at 
19h 4Hm 668 G( 1 with c pu i ntre lat 48 04 N 
long 16° 36 E It W08 discussid very thor Highly by 
Dr V Conrad of Vienna who lonfirmod from the 
recorels tho oxistonei of the F* and A* waves Ht 
considered that tho depth of focus was near 30 km 
and that the thickness of the Granitic layer m this 
region was of the ordi r of 40 km Ifurther, Conrad 
found a pulse which ho thought was eaussxl at the 
A MohoroviCie* discontinuity 60 km de p under the* 
earth s surface It will be mte resting to see whether 
or not these hndings ar lonfumod hy the present 
shock 

Inventors and Inventions 

Sib Jamks Swinbi kne m lus presidoiitial address 
delivered on Oetolxr 25 to tho Institute of Plastics 
discussed tho subjeet of inventi n In his r pinion 
inventions aro usuallv the work of men less than 
forty vears of ago and often aio diseovi rod by those 
without seie ntific trail mg He attributed this 
apjMirent anomaly to tho likel hooil of tho technical 
man allowing his thought ti be constrained m 
narniw grooves The specialisation of the modem 
world works against the interests of the home 
mventor The day of the lone inventor has passexl 
and progress is now usually the rt suit of eo ordmated 
efforts of largo research departments Some of the 
greatest inventions have been as a far soomg judge 
once put it what any fool might have done but had 
not Differentiating be tween tho independent or out 
sielo mventor and the inside or tochmoal man bir 
Tames behoves that tho latter is the former s chief 
enemy When tho independent worker approaches 
a commercial concern with an invention he meets 
with opposition from the tochnieial representative of 
tho company, who is inspired by the human instinct of 
self preservation, for tho device submitted is some 
thing which the staff man feels tliat he himself ou^t 
to have thought of A further distinction was drawn 
between tho qualities necessary for an executive and 
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those for a technical man Sir James opigrammatioally 
stated that the object of patent law is to help industry 
by encouragmg progress, by chocking progress at each 
step , in other wor^, if there were no patent law and 
mvention continued at its present rate, mdustry 
would progress faster , on the other hand if there 
were no rewards for mvention, the incentive to invent 
would almost disappear In his opmion, the cost of 
patents is too high, and tlie legal expense entailed 
m fighting on infringement fa\our8 the large com 
pany 1 he appeal system gives rise to anomalies 
IhuB, the first judge may doiide against a patentee, 
the appeal judges may agree with him, and finally 
throe out of five m the Lords of Appeal might uphold 
the patentee s claim We then have the curious 
position of three judges overruling six 

History of Iron Founding m England 

At the annual general mooting of the Newcomen 
Society on November 0, Mr W A Young was olootod 
president for the tnsnmg year The membership of 
the Society now stands at 870 After the conclusion 
of tho business tlio first jiart of a paper by Mr Rhys 
Jenkins was read entitled “Iron founding in England 
1490-1890 Though there arc objects of cast iron to 
be seen m museums, probably made 1 600-2,000 years 
ago, iron founding in Europe as a regular trade is 
of comparatively modem origin In Great Britain 
iron founding followed the substitution of the primi- 
tive hearth, the blooinery, by tho high furnace, 
known as the blast furnace Sussex was tho cradle 
of English iron founding and there is a reference 
dated 1490 to a piaymont on belialf of the Archbishop 
of Canterbury to “yo lemo founders of Buxstede’ 
The mdustry was baso<l mamly on the production 
of war material, though there wm a certain amount 
of production of chimney backs, fire dogs and grave 
slabs, and also of gear for the forges King Henry VIII 
came to the throne m 1609 and he at once set about 
tho provision of armament He brought over foreign 
workmen to cast bronze guns, and a year or two 
prior to his death the first oast iron guns wero made 
The credit for initiating this departure belongs to 
William Levet, the parson of Buxted In the early 
days of Ehzabeth, an export trade m oast iron guns 
commenced Guns were sent to the Low Countries, 
France and Germany, and m 1 682 Portugal took no 
fewer than 132 pieces In 1001 it was stated the 
total output was about 800 tons per annum The 
earliest account of any real value of tho methods of 
castmg guns is given by Sirurey de Saint Remy m 
his “Memoires d’Artillene” published m Paris m 
1693 

Structure and Strength 

Tbk seventh Andrew Laing Lecture, delivered by 
Sir William Bragg before the North East Coast 
Institution of Engineers and Shipbuilders at New- 
castle on November 8, dealt with the molecular 
basis of the strength of raatenals Taking oarbon 
compounds first, he showed how the regular arrange- 
ment of the carbon atoms m the diamond as deter- 
mined by modem X-ray analysis aocounts for its 


hardness, how long chains of such atoms with side 
atoms of hydrogen lead to paraffins, the tendency of 
which to set themselves parallel to each other like 
com stalks m a field leads to their shpperinoes, and 
how chains modifietl by oxygen atoms at one end 
lead to oils with lubricating powers Another 
arrangement of carbon atoms m a plane leads to 
graphite sheets, which agam can slide over eaoh 
other and also possess lubricating powers More 
oomplioated obaui structures give celluloses of many 
kmds as found m plants, ond a combination of benzene 
rings with oxygon gives plastics like bakelite The 
atoms of metals and alloys are in general packed 
together like spheres, and the projierties of the 
product doijnnd mainly on the sizes of the atoms 
i onstitiitmg it and the number of electrons they can 
I>ut info the common stock 

The Science Museum Recent Acquisitions 

iHi. inventors working model of tho first calou 
lating machine capable of multiplying sums of money 
in sterling currency {£ ad and fractions of a penny) 
has been presented to tho Science MuBomti The 
present machuie, mvontod by Mr E C McClure m 
1934, requires only one turn of fhe handle for each 
digit m the multiplier, so that to multiply any sum 
of money by a number less than a thousand it is 
necessary to make only throo turns of tho handle 
The principles embodi^ in the machme are bemg 
used in a new sterlmg multiplying punch which is 
bemg manufactured by Messrs Powers Samas Ac 
countmg Machines Ltd , who have given tho model 
to tho Science Museum A collection of trade cards 
issued by English instrument makers to advertise 
their products, presented by Mr Thomas H Court, 
has recently been placed on exhibition , they are 
mostly of the eighteenth century and are of con- 
siderable historical interest and unportanoe The 
Museum has a< quired a large scale working model 
of tho escapement employed about 1880 m tho 
original Waterbury watches, which were among the 
first really cheap watches to be made The group 
of heanng aids illustrates developments smoe 1930 : 
of special mtereet are tho widely contrasting valve 
amplifying sots of 1932 and 1938 

Radio Valve DaU 

Each year the WxreUaa World performs a very 
useful function m providing comprehensive details of 
all the thermionic valves available m Great Britain. 
The issue of November 10 oontains a Valve Data 
Supplement listing more than 1,000 different valves 
m twenty pages of tables All types of vidves are 
dealt with, whether these bo used os rectifiers, 
frequency changers or amplifiers , and while some of 
those described may be becoming obsolete, it is 
necessary to molude them as they are used for 
replacement purposes m existing radio sets or ampli- 
fiers In general, the valves are listed m order of 
filament or heater voltage, and the variation in this 
voltage IB one of the reasons for the large number of 
valves It 18 neoessary to describe Valves for battery 
operation have filaments for 2-voIt working, while 



No 3603 Nov 19, 1938 


NATURE 


911 


4 volt typee are used for a o mains operation , the 
6 3 and 13 volt tvpes are intondid either for 
universal use on a c oi d c mams, or for use with 
6- and 12 volt motor car battones respectively 
Fortiuiately, the numbi r of valv e bases is not yet 
equal to the number of v alvas, but fourteen different 
bases are listed, of which seven types are in common 
use m Great Britain, and the text explains that those 
seven may bo connected up in 144 different ways It 
IS much to be rej^retted that those reaponsiblo for 
the design and manufacture of valves have not seen 
their way to brmg about some moasiue of standard 
ization , but m the chaos that exists, the valve data 
supplement referred to above should prove a useful 
guide 

Co-ordination of Medical Services 

A DEPUTATION from the central emorgoniy com 
mittee of the British Medical Association, mcluding 
representatives of the Boyal Colleges, was received on 
November 8 by Sir Thomas Inskip, the Minister for 
Co ordmation of Defence, who was accompanied by 
officers of the Government departments cone lined 
The deputation urged the establishment of machmery 
ior the co ordination of all iiudical services lor the 
civilian population under a smgle body, and the co 
ordination of civilian medical organizat ions under that 
of tlie Service Departments It was oho proposed 
that the machinery should bo closely assoc lated with 
the central emergenev committee os being repre 
scntative of all branches of the jirofession 

A New Chemical Periodical 

A NEW periodical entitled Chemical Products and 
the Chemical News, which is lieing publislied monthly 
by Son nee Services, Ltd , 36 Great lames Street 
Bedford Row, London, W C 2, is designed to em 
phasize the indivisibility of the chemical mdustry It 
will accordingly deal with matters of interest to the 
chemical, drug, pharmaceutical and cosmetic m 
dustries, and particularly the new uses to which 
chemical products and related materials ore boing 
put and their future place m industry and in the 
framework of the modem world In this policy. 
Chemical Products claims to be m the Imeage of the 
Chemical News of Sir William Crookes The first 
number (Octobei ) includes an article by Dr F R 
Weidlem, diroctoi of the Mellon Institute, on m 
dustrial progress, in which developments m the fields 
of synthetic resins, lubricants and fuels, carbon black, 
plant stimulants, etc , m which that Institute has 
been concerned, are reviewed In other articles 
A L Baohorach reviews the influence of laboratory 
on manufacturing technique, and C W D Stafford 
describes the preparation and uses of liver extracts 
Dr W Longer deals with the formqlation of cos- 
metics, emd Dr C I B Voge with that of mouth 
washes An mterestmg account of the House of 
Roche js also mcluded, together with the brief views 
of such emment chemists os Prof J F Thorpe, 
Dr Joseph Needham and Dr E F Armstrong 
on the nature, scope and policy of a chemical 
journal. 


Colonial Service Recent Appomtments 

Ihk followmg appointments have rocontlj been 
made F J Haiper, agricultural officer, Nigeria , 
G A Jonos, director of agriculture, Jamaica , F H 
I itch, geologist, Malaya, 1 G Ciiamberlain, 
viterinary offlier, Konya, D Slavin, votermary 
research officer, Kenya, I F C Swan, veterinary 
officer Noithem Rhodesia , D M Hansohell, 
assistant botanist, British West Indies Central Sugar 
Cano Breeding Station Baibodos , W A Hughes, 
inspector of plants and produce. Gold Coast , J 
Sheard, sleeping sickness i ontrol officer Nigeria , 

0 T Faulknir (director of agrii iilturo, Malaya), 
prmcipal. Imperial College of Tropual Agriculture, 

1 rinidod (seconded), J D Gillespie (agricultural 
superintnidint, British Guiana), agricultural officer, 
Sierra Is one , B J Hartley (district agricultural 
olliior, Tanganyika Territory), agricultural officer, 
Aden , I 1 Ward (agncultnml officer, Nigona), 
agricultuial officei, British Honduias , A Pawley 
(ongmociing geologist) mspootor of mines, Tangan 
vika Icrritory 

Announcements 

Sm William Brauo, presidi nt of th > Royal 
Society, 18 to deliver an address on Ihe Advance 
of Science’ at the Ely Diocesan Conference to be 
held at Cambridge on November 21 

1)K H Sppni EB Jones, Astronomei Royal, will 
deliver the fourteenth annual N orman Lockyer Lecture 
undir the auspices of the British Association at the 
tioldsmiths Hall, London, E C 2, on luesday, 
December 6, at 4 p rn 1 ho siibjoi t of the lecture 
will bo I ho Atmospheres of the Planets 

Dr Hans Hot eeldeb professor of general olmioal 
roentgenology at Frankfort on Maui, has been 
awarded tho Albers Schfinberg Medal by the German 
ROntgon Society 

A SERIES of open mootings on National Dofonoe” 
has been arranged by th> Scientists Group of the 
lAift Book Club , tho meetmgs nio being held at the 
University Labour Club, 101 Groat Russell Street, 
London, W G 1, on Mondays at 8 16 Among the 
topics and speakers are euiial warfare, by I W 
Meredith, food supplies in war time, by F Lo Gros 
Clark, tho medical services, by Dr D Stark Murray 
and national defence and the scientific worker, by 
Prof J D Bernal Particulan can bo obtamed from 
tho secretary of tho Group, 176a Highbury New 
Park, London, N 6 

Accobuino to a special health commission, Poland, 
which ought to have 25,000 medical practitioners, 
has only 12,000, there being about J 7 per 10,000 
inhabitants 61 per cent oro settled m 28 towns 
which contain only 13 6 per cent of the total popula 
tion In order to provide medical attention m rural 
districts a law is bomg prepared to compel every 
medical practitioner to practise m the country for 
his first two yoars 
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Letters to the Editor 

The Editor does not hold htmaelf responsible for optnxons expressed by hts correspondents 
He cannot undertake to return or to correspond unth the unters of rejected manuscripts 
intended for this or any other part of Natcbb No notice is taken of anonymous communications 
Notes on points in some of this weeks lettebs apfeab on p 919 

roBRPSPONDKNTS ABE INVITED TO ATTACH SIMIlJLR SDMMABIPS TO THEIB COMMUNICATIONS 


A Paleolithic Industry from the Cromer District 
Investioations by uh during tho lust four yosra, 
supported b\ grants from tho Percy Staden Memorial 
Fund have shown that a hitherto unrecognirod flint 
industry oci urs in thi coast siition at C orton, near 
Lowestoft and in the neighbourhood of Cromor 
i rorn tho gi ological point of view these jiarticular 
implements oei ur m the marme sands at t orton 
which were classihod by Searlos Wood as Muldle 
Crlacial , and in tho shelly sand and gravel in the 
Croriur coast section which was correlated by 
(Icimnt Reid with those Corton Reds lliey have 
not so far been foimd m the underlymg glacial 
deposits at eithi r locality, but the same flint industry 
IS also found in certain unfossiliferous gravels which 
are exposed in inland sections near Cromer and 
further work is neeiled to prove the relationship of 
th( sc gra% els to the marine sands 

We have made a collection of Mollusca from tho 
shelly sand near Cromer especially at West Kiuiton 
C<ap, and a comparison of those shells with those of 
the Corton Bods is satisfactory so far as it goes m 
showing that the West Runton fauna is more like 
that of tho t orton Beds than that of an> other 
known deposit Tho shells show certain differences 
from those found in such older deposits as tho 
Norwich and W( ybournt Crags and wo are acconl 
mgly m agreement with the contentions of Searlos 
Wood and Clement Reid that they are indigenous to 
tho deposits in which they are found and not dt rived 
The geological side of the work has also shown that 
there is no real discrepancy between tfie strati 
graphical successions at Corton and Cromer re 
speetivoly Whereas the manno sands at Corton 
are mtermediate between the Lower Glacial 
deposits (of Searlos Wood) and tho Chalky Kiin 
mendgic Itoulder Clay (of 1< W Banner), those at 
Cromer are yoimger than the North Sea Drift (North 
Sea Glaciation of Solomon), and it has now been 
proved tliat marly boulder clay liko that seen inland 
at Weybourne and elsewhere overlies the marme 
sands on the Cromer coast (near West Runton) At 
a pit a small distant e mland at East Runton the 
implementiferous gravel rests on North Sea Dnfl 
and is covered in places by marly boulder clay 
It should b< pouitod out that as the marme 
homon, together with its contamod implements, 
miderlies the Chalky Kimmoridgic Boulder Clay, it 
must be considerably older than and probably 
represents the interglacial period preceding, that m 
which the well known Middle to Late Acheulean, 
and Clactonian III deposits of Hoxne, High Lodge, 
Whithngham, anil Derby Road Ipswich, were laid 
down 

The flake mdustry foimd at Corton, and m the 
Cromer area, may perhaps be described as repre 
senting, in a primitive form, the later well nmde 


Clactonian III uupli meats of the High Lodge brick 
earth T ho f ortonian implements comprise side 
scrapers (an outstanding form with thi bulb of 
percussion at the side) hollow si rapors (veiy rare), 
square ended scrajs rs and some small examples of the 
onlmary round ended variety Points are by no 
mians common The flakes exliibit flat striking 
platfonns and liave been m many cases inodifiid 
by secondary flaking into knives and other foiins 
The great majority of the specimens exhibit a ci rtam 
amount of gloss but are otherwise not patmated 
Jho flint IS black usually with a thin cortex The 
artefacts exhibit very little sign of rolling by water 
action, and scratches on the flaked surfaces are very 
seldom present 

Tt IS possible that tho industry upresentc 1 may 
be of early Acheulean date but with the excciition 
of one specimen of a jiarfly finiahed hand axi the 
forms of the implements do not, m tho present state 
of our knowledge support this supposition A 
detailed paper on this resourch will be puhlishid in 
dm course 

Hedges J Kfid Moib 

One House Lam D !• W Badfn Powkli 

Ipswich 

Estimation of Uromc Anhydride Residues in 
Polysaccharides 

In tho course of work on the constitution of eertain 
wood starches and other polysaccharides containmg 
uromc ooid residues we have found it necessaiV 
to investigate more closely tho accuracy of the 
analytical methods used in the estimation of the uronu 
acid content The usual procedure consists m heat 
mg the substance with aqueous hydrcxihlorio acid 
and measuring the amount of carbon elioxide liberated 

Preliminary experiments revealed that potato 
starch gave an appreciable amount of carbon dioxide, 
and further investigation showed that the explanation 
of this lies in the foot that glucose and maltose give 
carbon dioxide under these conditions, the yield 
(c 0 6 per cent) being similar to that observed with 
starch It will tie seen from the accompanymg table 
that a similar yield of carbon dioxide is given by 
several types of starch and by cellulose, and the con 
elusion IB reached that none of these polysaccharides 
contains any uromc acid residue Fructose and 
fructose polysaccharides (for example, mulm) also 
give carlxin dioxide when heated with hydrochloric 
acid, and, as might now be expected, so does sucrose 
Rhsmnose gave rather higher values, but a typical 
methvlated sugar (2 3 6 tnmethyl glucose) gave a 
smaller yield of carbon dioxide, presumably owing to 
the greater stability of the methyl ether groups , and 
mannitol, which cannot give nse to a reducing sugar, 
gave no carbon dioxide In the case of glucose, 
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It will be apparent that thooo reuultB aie of special 
unportftnto in the imestigation of polj saci haridt s 
In connexion with starches, no 

structural signifiram e can bo at 40 

taohed to reported carbon dioxidt 
j lelils of the order 0 3 0 '> js r 
cent, whilst for certain other polj 

Raecharides, yields of cai bon diox 

ide up to 1 jier ctiit may be t 

equally unreliable as an index of „ „ 

the piesonee of uronic anhydride - 

These observations do not, how ?4 

ov or, affe< t tla ( laim previously 

advani wl by one of us* that c« i 3 

tain wood starch prejiarations con f 

tarn uronio anhydiido, oxcopt in so ^ * 

far as the niunerical value of the s 

results IS concerned Iho present 

experinii rits were earned out ui an 

atniospticre of nitrogen in an im » 

proved form ovolvod bj one of 

us (W <j ( ), of the apparatus 

dosenbed by Dickson et al * 

With this consistent blanks wiie •j 

obtained corresponding to less 5 

than 0 2 per cent carbon dioxidi 

under the conditions of the abo\o 

analyses A scrubber contain ‘’i-' 

mg anilme was used to absorb 

furfural liberate d from pi ntoso 

residues Otherwise furfural may bo earned o\ er to 

tho barium hydroxide solution, with vitiation of the 

results 

W (. Camtbfll 

Forest Products Research Laboratory, 

Prmces Risboroiigh, liiicloi 

E L Hutsr 
(jt 1 'V OUNO 

University, Biistol 


Effect of Space Isomerism on the Squeezing out 
of an Unsaturated Compound from a Mixed 
Monolayer on an Aqueous Sub-solution 
As the pressure is mcroased on a mixed film pro 
duced by a 1 1 mixture of oleic aoit} (HOL) with 
stearyl alcohol (STOH) or amine, or stearic acid 
(HST), the unsaturated oleic acid begins to separate 
out at about 24 dynes per cm , at which pressure 
minute particles of the oleic acid become visible m 
the daA field microscope used for observation 
Practically all the oleic acid is squeezed out if the 
area is suifioiently reduced, and the pressure area 
relations become those found for a pure film of 


stearic acid or stearyl alcohol on the samo sub 
solution (Fig 1 ) 

While Sihulman has indicated that this is probably 
duo to a lessening of the attraction between the 
hydrocarbon chains by the presence of the double 
bond, earlier work by Harkins indicates that the 
double bond docs not lessen this type of attraction 
It seemed to us that the phenomenon has its origm 
rather in tho space relations The carboxyl or 
hydroxyl groups of all fhtso i ompoimds have about 
tho same attractive inirgy toward tin water of the 
siibpliase That it is tho olcic ai id which is squeezed 
out is apparently duo to tho fact that tho lx tiding of 
tho chain by the double bond cansis the molcxjulo 
in its rotation alsnit an axis is rjx*ndif iilar to the 


surface of the water, and in its vibrations and 
flagcllatioiie to sweep out a largn aica than the 
saturated molesjules This increased area causes it 
to bo less hnniy bound in tho film 

It 18 usually supposed that ole ic is a ci« , and elaidio 
ac id 18 the corrcsjxinding tr tru forr i If this hi true. 
It seems apparent that claidic acid would sweep out 
a smaller molecular are a and w mid be the re fore , 
much more tightly bound in the nnxtiiio Ihis proved 
to be the fact, since while the ullrainicroscopo shows 
that some claidic acid may bo squeezed out the pro 
cess IS by no means complete as in the case of oleic 
aeiil In fact, tho amount which separates is very 
small, since tho form of the pressiin aiea curves is 
not appreciably influe ncexl thereby 

I ho above relations were found on aii acid sub 
solution, but a change to a basic subphase (pH 9 5), 
while It alterexl tho form of the curves, gove similar 
relations, and this was also true whin ceilciiim ions 
wero present 

At pH 3 the presence of claielio acid greatly con 
dciises the expended (ilm of stearyl amine (STNH,). 
while above a pressure of 8 dynes per cm oleic acid 
expands it even above the areas of the expanded 
ammo By itself, however, elaidic acid as well as 
oleic, gives an expaneled film At tho lower pressures, 
oleic acid gives much the higher molecular areas 
when pure, but the smaller compressibility of tho 
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film of elajdio acid uausea it to liave higher areas at 
the higher preeaiires, that is, above about 16‘6 dynes 
per om. In the work represented by Fig. 1, the pH 
was 3, and the temperature close to 26“ 

Note added October 20 In a pajier which apijoared 
after our letter was sent to Natube, Marsden and 
Rideal {J Chem. Soc , 1938, 1193) also explain 
differenoes in behaviour between eta- and trana- 
unsaturatod compounds as duo to differences m the 
form of the molecules Their tlieory of the effect is 
the more static, and ours the more kinetic 

A comparison of the experimental results is of 
mterost, since their most convinomg evidence is 
given by two single-component films in which the 
area is much greater per molecule for the cM- than 
for the trana-aompoutul Thus a 22-oarbon atom 
molecule is long enough to give a sutfioiently large 
van der VVoals energy lietwcon <rans-ohams of brassidio 
acid to produce a condensed film, while with the corre- 
sponding oM-ohairi of erucio acid, the bond in the 
molecules prevents such a close approach so the film is 
expanded In the ease of the 18 carbon atom chains 
usixl by us, the shortonmg of the chain reduces the 
van dor Woals energy siifBoiently to prevent the 
formation of a conden^ film by the frarM-compouiid, 
so the difference between the eta- and trana- 
compounds, while marked, is not so great 

In contrast with this, the differences between cm- 
and (iww-compounds given by their mixtures are 
very small, wlulo some of those mvestigated by us 
exhibit extremely groat effects. Thus m the mixtures 
on basic sub-solutions of stearyl amme with elaidio 
aoid (trana) or oleic acid (cm), the isomeric forms not 
only give extremely groat deviations from the mean 
behaviour, but also tho cM-compound expands the area 
above that of either component, while the trana- 
oompound condenses it below tliat of either com- 
ponent 

Thus tho two researches, when considered togetlier, 
present remarkably strong evidence for tho general 
point of view expressed by Marsden and Rideal and 
by us, that it is the bend m the hydrocarbon chain 
at the double bond of CM-compounds whicli causes 
them to be loss firmly boimd to the other inoleoules 
of the film than is the case with (mns-oompounds, in 
which the bend is much loss pronounced 

For the exhibition of those differences, space models 
should bo used These make it obvious that the 
effects are highly dojicndent upon the position of the 
double bond in tho chain 

William D Harkins 
Robkbt T. Flokenck 

George Herbert Jones Chemical Laboratorj’, 
University of Chicago 
Aiig 14 


Origin of the E Layer of the Ionosphere 
Chapman’s hypothesis regarding the different 
origins of tho F and E regions of the ionosphere, first 
put forward m his Uakonan Lecture* of 1931, is well- 
known. The F layer he attributed to the action of 
the ultra-violet rays of tho sim and the E layer to 
the action of neutral solar oorpuscles. The reason 
for his assummg two different agencies was that he 
was unable to obtam any evidence of ionization 
maximum below 200 km. by applymg Pannekook’s 


Nov. 19, 1938, VoL 142 ‘ 

theory* of upper atmosphere ionization based on 
Woltjer’s extension of Saha’s theory of thermal ioniza- 
tion. The question of the possible mode of formation 
of ionization maxima in the upper atmosphere has 
recently been i^-exammed by Bhar* with the help of 
Fannekoek’s method on tho recent view that the 
atmosphere above 100 km has a high temperature 
and that it consists mainly of molecular nitrogen and 
atomic oxygen Bhar found that the only maxima 
of ionization are at levels 350 km (due to atomic 
oxygen) and 270 km. (duo to molecular nitrogen) 
These he identified with the F, and F, regions He 
had not been able to obtain any evidence from his 
theoretical calculations about the presence of ioniza- 
tion at tho level of the E region (iOO km ). Hulburt* 
has also come to a similar conclusion m a recent 



It 18 the purpose of this communication to discuss 
cortam points regarding the possible mode of forma- 
tion of the E region in the light of the results obtained 
by the above workers. Since considerations of ultra- 
violet absorption by oxygen molecules suggest the 
possibility of the E layer being associated with the 
photo-ionization of this gas', it would seem that the 
curious results obtained by those authors, namely, no 
evidence of ionization below 200 km., is to be attri- 
buted to the distribution of oxygon molecules in the 
high atmosphere assumed by them. Bhar, os men- 
tioned above, assumes the atmosphere above 100 km 
to bo devoid of oxygen molecules — all of them having 
been converted to atomic oxygen by photo-electric 
dissociation. He therefore does not consider at all 
the ionization of molecular oxygen. Hulburt, though 
he assumes the prosenoe of molecular oxygen (and 
molecular nitrogen) above 100 km., gets the result as 
stated above. 
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In view of the fact that recent investigations, both 
spectroscopic and theoretical, appear to show that 
the atmosphere above 100 km is very poor m molocu 
lar oxygen, Bhar s assumption seems to bo correit 
It may bo shown* that the dissociation of O, to O is 
practically complete at about the 130 km level and 
that tho region in which the transition of the atmo 
spheric composition (from N, and O, to N, and O) 
occurs 18 a fairly sharp one It is therefore evident 
that in mvestigating the npp< r atmospheric ionization 
the photo ionization of molecular oxygen in th 
transition region below 130 km should bo taken into 
account, particularly because the ionization potential 
of Oi (16 5 ev ) bemg much different from those of 

0 and N„ this gas will produce its own level of 
maximum ionization J N Bliar working in mv 
laboratory has recently carried out tho calculation of 
the photo ionization of O, after Pannokoek s theory 
m the region of transition of O, to O Tho result 
obtained by him and tlio assumptions on which his 
calculations are based are given below 

Tlio region of transition (O, -+ O + O) is taken to 
he between 80 km and 1 30 km 1 he <h nsity of 
molo< ular oxygon at tho 80 km levt 1 is known to a 
fair degree of approximation from radio and other 
meteorological considerations I his is taken’ as 

1 6 X 10’* molecules/p c at 130 km the <1« nsity is 
assumed to be 10* moleculos/c c li< suits of Bhars 
calculations aro depicted in the accompany mg graph 
I or completeness tho ionization distributions for the 
Fi and F, regions as obtained by him from revised 
( alciilations are also given It is to bo noted that tho 
maximum of ionization in the transition layer oeeurs 
at tho level of tho E region and that the ionized 
layer is extremely thm, which is in lonformity with 
recent experimental ev idence Tho dohniti assertion 
can thus bo mode that the region around 100 km in 
which rapid transition of O, to O occurs is also as a 
« onsequence the region of maxunum ionization of 0„ 
and that the ionized layer fonneil near this level is 
to be identifieil with the E layer 

For carrying out the above cak illations a know 
lodge of tho absorption coefhi lent of tho gases under 
consideration is necessary For atomic oxygen tin 
value deduced recently by Saha and Kai* from wave 
mechanical considerations has been useil lor 
moleculor oxygen and nitrogen Bhar, ui common 
with all previous workers, has utilized the well known 
Kramers formula for X ray absorption with cortam 
inodifloations The use of this formula for neutral 
atoms and particularly for neutral molecules is open 
to serious objection* • Crude as tlus prou dure is, 
the importance of tho analysis still remains for, if at 
any future date accurate experimental or thcoreti 
cal values of the absorption cocflHoients anil their 
variations with frequency be available, these need 
only be substituted in the workmg formula to got a 
more accurate result 

Ihe origin of the E layer as explained above is 
due to strong absorption rcsultmg in photo ionization 
of molecular oxygen oommoncing at a 744 A There 
IB however, absorption due to nitrogen molecules and 
to oxygen atoms m this range of wave lengths The 
effect of this absorption will bo to reduce the mtensity 
of the wave lengths necessary for the photo ionization 
of molecular oxygen This fact has been taken mto 
account by taking the mtensity of the radiation m 
this range as one thousandth of what it would 
have been m the absence of the supermeumbent 
gases 


A fuller and more detailed account of the mvestiga 
tion will shortly appear in tho Indtan Journal of 
Phyncs 

S K Mura 

Wireless Laboratory 
University College of bcience 
92 Upper Circular Koad 
Calcutta 
Sept 27 
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Effect of Temperature on the Intensity of X-Ray 
Reflection 

Wk have studied with a fibre camera used m con 
junction and simultaneously with a flat plate powder 
camera the offeit of temperature on the intensity of 
reflection of X rays from copper The offict has 
been examined over a range of temperature extending 
from room temporatiiro to about 670“ ( 

According to Dobvi s theory os raodifitd bj Walk r 
in order to account for tho decrease of X ray reflcc 
tion from a cubic cr\ stal as the temperature is raised 
the tnlenstitee of tho interference maxuua should be 
miiltiiiliid by a t niinrature factor exp ( — 2Af), 

6A» /ip(r) 1\ sin*0 
mkO^ z ^4) 

tho atom conumol O is its characteristic tempera 
ture X BIT whore T is tho absolute temperature 
and f(c) IS a ciitain funition of x which Debye 
evaluates 

Obseivations made on tho uitonsitics of reflection 
from rock salt and sylvino by Tames and his col 
laborotors show that tho results obtained with those 
materials agree fairly closely with Waller s modifa 
cation for temperatures ranging from 86“ A to 400“ A 
but that for higher temperatures uj to abo it 900“ A 
there is a definite depart iro from tho Debye Waller 
formula tho intensity falling off more rapidly with 
rise of tempeiaturo thmi is allowed for by tho formula 
Tho present results obtaini 1 with copper which 
possesses faie centred cubic truoture show that 
throughout tho range of temjxiraturo from 290“ A to 
840“ A tho deoluie of intensity with mcroase of 
temperature is greater than thvt pnxhcted by the 
Utbye Waller formula The experimental results 
agree closely with the calculated results if the tern 
purature factor is assumed to be exp ( — 3Af) instead 
of exp ( — 2Af) 

A full a< count of the investigation will shortly be 
published 

K A OWFN 
R WiisoN WnxiAMs 

Physios Department 
University College of North Wales, 

Bangor 
Oct 22 
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A Lower Limit to Energy Evolution in Stellar 
Matter 

It 18 well roiognized that the energy ginoration in 
stellar interiorH is duo to nuclear reactions m which 
protons play a domuiaiit jiart This circumstance 
fixes, as is shown here for stellar material of given 
density and clumical constitution a lower limit to 
the rate of energy generation — -the limiting value 
increasing very rapidly as the density of the material 
and the proportion of hydrogen in it increases In 
the present note wo shall only consider the reaction 
li ading to tho formation of deutoron by jiroton com 
bination (H t H D -f ) though the results 
discussed here can casiK bo oxtendoii to other nuclear 
transformations brought about by protons The 
probability of this astrophysically important reaction 
has been recently calculated by Hetho and Cntchfiold*, 
who conclude that for stars lighter than tho sun this 
process is the main sourti of energy 

The existence of tho lower limit imntioniHl abo\e 
for the rate of energy generation follows at once when 
wo note that tho probability of tho nuclear reaction 
18 a function of the velocity of the protons, and as 
the protons obey hermi Dirac statistics, there exists 
for a given v aluo of tho proton concentration (number 
of protons per unit volume) a mimmum energy 
distribution — the distribution corresponding to a 
compleitly degenerate gas Therefore the limiting 
value of tho energy generation for a given proton 
concentration n is obtained by averaging the prob 
ability of reaction for a velocity distribution corro 
spondmg to that of a completely degenerate proton got 
that is, tho limiting value gives the energy generation 
when, for a fixed n, the temperature T -* 0 

If denotes the minimum rate of energy genera 
tion per gram of the material, then, following Botht 
and Cntchfleld willi necessary alterations to take 
account of tho new vdocity distribution law wo 
finally obtain 


*, 2 t 1()» PCI* c 

will re p IS the density of tho material cu the jiro 
portion of hydrogen bv weight and z is given bv 


z 4it 


O' 


mH e’ 

li*n‘ •> 


4 2 


10 > 


(P Cfl)' * 


where wh is tho mass of the hydrogen atom e the 
electron charge and h is Planck s constant 

In tho following table the values of t, are given for 
different densities for tho case of ch 1 (all h> drogen) 
and cii 0 3 (30 per cent hydrogen) 


MiNIHIIK KSKRCT ITOUTIUN FOR CIFriBKNT DRSSmKS AVD 
UrDBaoEN COSCHKTRAIIOX 



It Will bo seen that t, varies extremely rapidly 
with p and ch In the case of degenerate proton 
gas, the rate of energy generation for a given p and 
Ch will not differ much from the value oorrespondmg 
to eompleU degeneracy, but for non degeneracy it will 
obviously be widely different 


Iho existence of a lower limit to the rate of stellar 
energy evolution is particularly significant m con 
nexion with the white dwarf stars (and also nuclei 
of planetary nobules) Those applications, however, 
will be discussed elsewhere 

D S Kothabi 

Physios Department 
University of Delhi 
Oct 6 

Beth sill Iritehfleld I /IF* Rf M 248 (1938) 


Seismic Methods in Submarine Geology 
Prof Maukicp Fwino has shown that it is poasiblo 
to use tho seismic method for mvostigatmg sub 
marine geology and has iiseil the method to show 
that m tho continental shelf off the coast of Virginia 
many thousands of foi t of sediments overlie the 
Pal»070ic or pre Cambrian rocks 

Ilu Ro>al bocioty recently appointed a Committee 
with Rear Admiral ] dgoll hydrogiapher of the Navy 
as chainnan to organize similar measurements on 
tho eastern side of the Atlantic The Lonls Com 
missioners of the Admiialty made H M surveying 
ship Jason availabU for tho jiurpoBO and she was 
anchored successive ly at fiv e stat ions on a line extend 
ing 170 miles west south west from tho Lizard and 
at each station goophon(>s were lowered to the soa 
bottom The goophones wore connected to recording 
apparatus m tho ship and records were mode of tho 
groimd motion produced by tho explosion of charges 
of lip to 62 Ih of T N 1 laid on tho sea floor and 
fired from a motor boat 

Forty SIX records mostly of satisfactory quality 
Were obtained, and time distance curves were eon 
structed The first station was four miles south of 
the Lizard , the velocity of elastic waves in the 
surface roclM was 1 1 000 ft /sec , this is too fast for 
recent sediments, but too slow for the igneous rocks 
of the Lizard This surface layer was found to be 
1 000 ft thick and to be underlain by rocks m 
which the explosion wave travels with a velocity 
of 23 000 ft /sec the latter arc presumably tho 
Igneous rocks Ihe occurrence of tho 11 000 ft /sec 
layer on top of tho igneous rock is of considerable 
mterest, and there is reewon to behove from tho results 
of dredging that it represents an outlier of Tnas 
and indicates that the Channel was formed along tho 
line of a pre existing basm 
The next two stations are sixty and eighty miles 
west soutlMwest of the Lizard and they showed 550 ft 
and 1 000 ft of sediments with a transmission velocity 
of 8,000-7 000 ft /see At the two outer stations (116 
and 170 miles west south west of the Lizard), only 
lower limits tan be set to the thickness of the sedi 
monts as bad weather prevented very long Imea from 
being shot At the outermost of these stations the 
records arc of excellent quality and show that there is 
certainly no rock having high transmission velocity 
similar to that found at the other three stations withm 
4 000 ft of the surface The next station shows that 
there are not less than 2 000 ft of sediments 

It has been established, therefore, that a substantial 
part of the continental shelf is composed of relatively 
unoonsolidated rooks Measurements of the velocities 
of elastic Waves m the rocks of Cornwall and Devon 
are to be mode m the near future 
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This preliminary note is published with the per 
mission of the Royal Society In a later more 
detailed account, it will be possible to mako propc r 
acknowledgments to those who have assisted in the 
measurements emd in the preliminary work 

I C Aan 
T F CrASKFLL 

Dept of Geodesy and Geophysics 
University Cambridge 
Sept 27 


Oxygen Isotopic Exchange m Animal Respiration 


OxvOKN enriched with respect to "O has boon used 
to solve the problem of how far oxygon expired by 
an animal in the form of carbon dioxide is idi ntual 
with that inspired as molecular oxygen Using rats 
and an artificial atmosphere containing oxygfii 
equivalent m isotopic composition to water of 300 
ppm excess density it was found that the expired 
carbon dioxide whic h was dried and collected by 
refi igeration methods, contained oxygen isotopes in 
proportions corresponding to water with about 40 
ppm excess density the error of measurement 
being 2 p p m As the quantity of oxygon absorbed 
by the animal during each prelimmaiy sweep out 
was considerably greater than the total oxygen and 
carbon dioxide stored as oxy liaimoglobin or bicnr 
bonate, it can be accepted that the experimental 
results refer to the steady state 
The two possibilities usually considoied with regard 
to the fate of respiratory oxygen are (1) it enters 
duectly mto carbon oxidation sind is exhahd as 
carbon dioxide , (2) it inters into combination with 
the hydrogen of water the originally combined 
oxygen of which offbets carbon oxidation and appeors 
as carbon dioxide Our results show that mcchanisin 
(1) operates since (2) acting alone would lead to an 
almost complete absence of inspired oxygon from 
the expired carbon dioxide The fact that only a 
proportion of the inspired oxygtn reappears may bo 
due to oxygon exchange between water and carbon 
dioxide produced bv mechanism (1) or it may ho 
duo to the mcursion of mechanism (2) 


bir William Ramsay and 
Ralph h orster Jjaboratonos 
University (. ollege 
I ondon W C 1 
Nov 1 


J N h Day 
P Shffi, 


Induced Tetraploidy in Melandrium album 

In the flowering plants the problem of polyploidy 
in relation to dioeoism is an extraordinarily attractive 
one, smee it should bo possible in this way to got 
additional proof of the balance theory of sex doUr 
mination 

So far, experimentally produced polyploids ha\o 
not boon described in dioecious plants, but occasion 
ally such forms have been found m Noture In 
Rumex' •, triploids, tetroploids and a hexaploid have 
been described , m Valhsnena' and Jhmpetrum* 
tetraploids are known to occur These polyploids 
which are considered by the authors t6 be of auto 
polyploid origin, are in Rumex mtersexual in 
Empetrum bisexual and in Valhanena dioecious, as in 
the diploid form 

In Melandnum album, dioecism is very clear cut 
The male sex is heterogamous, having 11 pairs of 
autosomes and one pair of XF chromosomes, the 
X ohroitiosome being considerably larger tlian the Y 


and larger than any of the autosomes The female 
plants an homogamous havuig 1 1 pairs of auto 
aomes and 2 \ chromosomes** 

Tetraploids have been mdiiccxl in Melandnum 
album in the sutnmi r of this year by the method of 
Randolph’ as will as by the colchicine method* 
The tctiaploid plants Hiftor little from the diploids 
m appiaranci and are very diflicult to pick out 
Their loaves are somewhat thicker the hairiness more 
conspicuous and the flowers relatively large Only 
chromosome counts can tell us the true nature of 
the suspei ted plants, and so far ton plants (out of 
1 700) have jiroved to bo totraploid 
These ti traploids are interest ng from several points 
of viiw hirst concerning the sex expression The 
titraploid plants show a dicecism just as clear out 
as that of the diploids the Y Y YA plants are females, 
the AVFF plants are males (six of the ten tetra 
ploids -wire males four win fomalis) Secondly 
concermiig the mi losis in tetraploid males a pre 
limmary investigation lias shown that the most 
frequent conjugation typo of the sox chrorfiosomes 
IS autosyndosis that is Y— Y and Y- — Y chrome 
somes pair Loss frequently the sox chromosomes 
conjugate X — F and Y — F The lust mode of con 
jugation will give rise to gametes contaming two sets 
of autosomes (2d) an A and a F chromosome 
{2A + A + F) liie second mode will produce gametes 
oftlu^esorts (2d4-2Y) (2d +A + F) and (2d J 2F) 
in the theoretical ratio 1 4 1, ns previously jKistu 

lated by H J Muller’ A considerable excess of 
garni tes of the formula (2d + \ + F) will result As 
the females by nonnal chromosome separation will 
produie egg i ells of the type (2d+2A) only, three 
types of plants should appear by br^ing tetra 
ploids with totTiqiloids, if all types of gametes are 
viable tho plants being of the formulss (4d+4A) 
(4 4 h 2Y h2F) and (4d 4 3A+F) It may further 
bi mentioned that it is possible to < ross tetraploids 
with diploids, both m tho direction tetraploid 
female x diploid male, and the opposite way This 
should give rise to three types of triploids containing 
the chromosomi sets (3d t-3A) (3d (-2A + F) and 
(3d+A+2F) Jhus the polyploid Melandnum 
should furnish verv promising material for the study 
of sex balance 

M WFSlfcUi A\R1) 
Laboratoiy of Gen tics 
Royal Veteruinry and Agricultural Uollego 
C openhognn 

O o T anisii t mai ^ BfS Man « 209 (19^) 
•yamamt \ Jap J Oen 11 (1 (ISyj 

• Joruc w I ( A J Of 18 B 1 (19- 
Hagorui O Oanik hot Arim S 1 (192 ) 
islackburi K II Natvhk 118 BS [1922) 

• Wlnge 0 CR Ttav Lab ( arUbatg 11 1 (1921) 

Rand Iph I F ; roc Nat AeoH Hr 18 2-2 (1932) 

•Blaketle A i an 1 Avery Ad/ Jlertd tg 88 393(1917) 
•Miller H J Amrr Sat 68 140 (192')) 


Control of Four Smut Diseases by Regulation 
of PlanUng Method under Irrigation 
Anomalous amounts of disease m supposedly 
exactly repeated oxpeiunents of flag smut of wheat, 
and previously with covered smut of barley*, were 
eventually traced to difference m planting method 
Under irrigation in Egypt, these cereals are either 
broadcast on moist land and ploughed m [herat% 
method) or broadcast on dry land, harrowed m with 
a wooden baulk and irrigated (aflr method) 
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Diiect experiment proved two to throe tunes more 
flag smut m heratx plantings emd sunilarly for covered 
smut of barley (six times), bunt of wheat (five times) 
and gram smut of mil let Analysis indicates two factors 
operating, depth of sowmg and soil moisture, shown 
m the accompanymg graphs, whore all differences are 
highly signihiant 



Inoreoso with depth has been recorded for flag 
smut', and agam not only with covered smut but 
also with loose smut of barley*, a flower mfoctmg 
smut unlikely to be thus influenced , but perhaps 
this loose smut' was caused by tho then unrecognized 
Vatxlago nxgra, a seedling infection 

Tho cause of progressive mcreose may be the longer 
susceptible stage of deeper planted seedlmgs, while 
the strikingly small disease m the shallowest sowings 
may be due to coleoptiles growing more in air than 
damp soil Tho sudden effect m millet is perhaps 
related to tho rapidly growmg mesocotyl lifting tho 
pnmary bud above the soil 


Nov. 19, 1938, VoL U2 

The soil moisture factor is consistent and smaller, 
but moreases with depth It is frequently mentioned 
m the literature (though few have worked with the 
very high soil moistures common imder irrigation) 
and IS usually ascribed to poor aeration The 

abnormally large effect m flag smut may be 
partly duo to the peculiar gormmation needs of 
the spores* on the seed and m 
the soil, and hence partly de 
jicndent on the moisture history 
before sowing 

While those results must gener 
ally remain only of scientific m 
terest, they become immediately 
important in irrigation farmmg, 
where both operatmg factors are 
controllable The greatest inhibi 
tion of disease could bo achieved if 
seed were broadcast on the surface 
of sodden soil, whore fine particles 
allow soil moisture to roach the 
absolute maximum The results of 
two adjacent experiments with this 
now mud sowing’ method are 
shown m the table below 

Mud sowing seems worth 
thorough testing for agricultural 
\aluo, apart from disease msur 
anco It gives early tillermg 
which may account for tho im 
proved size and maturity of gram 
obtamod by Method 1 1 hero 

IS an indication of higher yield 
(although the olimmation of 8 per 
cent of flag smut is unlikely to 
be the reason m Egypt) and seed 
rate might be reduced 

Ihus in irrigation countries 
sjiocial planting methods may 
present a practicable alternative 
to seed disinfection or immune 
varieties in preventing smut 
diseases 

A full account of this and re 
lated subjects will bo published as a Scienttflc Bulletin 
of the Egyptian Mmistry of Agrioultiiro 
G Howabd Jones 
Abd ei Ghani Seie ec Nasr 
Mycologioal Section 
Ministry of Agriculture, 

Cairo 
Sept 17 


Sej (1934) 

• Tsylor J W , aad Zehnrr H O J Amer Soc Afrc 
‘ Noble a J Phytopath U 127 (Mercli 1923) 


FUntlng 

1 

1 

1 

3 

1 

ReflulUnt 

Soil 

Per cent 

AR arout 

sowing 


Fxp 1 

Kxp 2 

Htnti 

Seed briHUlcant on molet suU end ploughed In 

About 8 cm 

Moist 

8 1 

8 0 

AHr (iixual) 

Seed broadcut on dry null harrowed in with a baulk and 
Irrigated 

4 cm 

Wet 


1 2 

Afii-tmodlAiHl) 

Seed bruailiaiit on dry loU covered by raking and Irrigated 


Wit 

r »• 


Mud eowlni 
(Method 1) 

ICotst ftoU ploughed and flooded seed broadewi un surface 

1 hour later 

Nil 


0 2 


Mud lowing 
(Mothod 2) 

Dry Kdl Hooded teed broadoait on lurlkoe 1 hour later 

Ml 

Sodden 


1 0 08 
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Bnght Nebulosity in the 'Coalsack' 

A PBOOEAMMB on the dark patch in the Milky Way, 
kncrtni as the ‘Coalsack’, taken when at the Uoydon 
Station of the Harvard Observatorj', Bloomfontom, 
included a number of rod plates on that region. On one 
of these, a throo-hour exposure taken with the Bruce 
telescope with an Eastman 1-C Special plate and 
Cm6 red filter, a small patch of bright nebulosity 
was observed within the region of the ‘Coalsack’ 

Dr Bok has confirmed for m<' the existence of 
this nebulosity on a long-exposure blue Bruce plate 
m the Harvard collection There is no suspu ion 
of nebulosity on two-hour exposure plates, but a six- 
hour exposure plate leaves no doubt of the reality 
of the nebula 

A detailed uivestigation will be published latci 
E M Lindsay 

Armagh Obsori utory 
Oct 19. 
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Mechanism of the Primary Photodissocution 
Processes of Organic Molecules 

In his comments on our communication* under this 
title. Prof. R. G W Nomsh* has raised certam 
questions which we naturally would like to answer 
But as this discussion would certainly require more 
space than Naturf can devote to these (piostions, 
wo prefer to deal with the matter in the detailed 
paper which is now in course of completion. 

Ernst Beromann 

Daniel Sieff Research Institute Uoliovotli 
R Samuel 

Hebrew Tishmcal Institute, Haifa 

' NATCRB 141, Kli (1018) 

■ natdkk 141, 11 IS (m IS) 


Points from Foregoing Letters 


PAL.4SOLITHIO implements belonging to a hitherto 
unrocognissed tj'po, apparently of early Acheulean 
date, have been found by <f Reid Moir and D F. W 
Baden-Powell near Cromer, in the marine sands at 
Corton, classified as ‘Middle Glacial’. The unplemonts 
are of black flint, usually with a thin cortex and 
mostly exhibiting a certain amount of gloss. Scrapers 
(side-, hollow-, square-ended and round-ended) and 
flakes modified by secondary flaking into knives, are 
among the implements found 

Tlie liberation of small amounts of carbon dioxide 
from oolluloso and from certain starches by aqueous 
hydrochloric acid has boon shown by W G Campbell, 
Prof. E. L Hirst, and G T. Young to bo due to 
decomposition of their constituent hexoses, and not 
to the presence of uronio anhydride residues The 
yield of carbon dioxide from a number of typical 
carbohydrates is repiortod Mannitol, which contams 
no potential aldehydio group, gives no carbon dioxide 
These results do not vitiate the claim by W G 
Campbell that certain wood starch preparations 
contain uronio anhydride residues. 

Prof W D. Harkins and R. T. Florence find that 
on compressing surface films containing oleic acid 
and stearic acid (or some other straight chain saturated 
compounds) the oleic acid separates out in the form 
of ultramicroscopic droplets due, the authors con- 
sider, to the fact that the bonding of the chain at 
the double bond causes the molecule to require a 
greater surface and is consequently loss firmly bound 
Elaidic acid shows the phenomenon to a lesser extent 
and those finchngs togetlier with those recently 
reported by Rideal and Marsden indicate also that 
the bond at the double bond causes the cis-compounds 
to be loss firmly bound to the other molecules in the 
film than is the case with frons-compoimds. 

Prof. 8. K Mitra discusses some of the new work 
on the ionization of the upper atmosphere and 
suggests that the E layer (80-120 km high) is a 
region of transition from molecular to atomic oxygen, 
and its ionization is duo to photo-ionization of 
molecular oxygen by absorption eommonomg at a 
wave-length of 744 A. 

The effect of temperature on the mtensity of 
reflection of X-rays from copper (which possesses a 


face-centred cubic structure) shows, accordmg to Prof 
E A Owen and R W Williams, that throughout 
the range 290-840“’ Abs , the deobno in intensity 
with mcreaso in tompt'rature is greater than that 
predicted by the Debyc-Waller fomiiila 

Dr I) 8 Kothari enlculatos the mininiuin energy 
evolved at different hydrogen concentrations by the 
combination of two protons to fonn a deuteron, 
which reaction is considered by Bethe and Critchfiold 
to bo the mam source of energy for stars lighter than 
the sun The minimum energy is obtained by aver- 
aging the probability of reaction for a velocity 
distribution corresponding to that of a completely 
degenerate proton gas 

Records of elastic ground waves produced by the 
explosion of charges of T N T laid on the sea-floor 
and fired from a motor-boat indicate, accordmg to 
Dr E C Bullard and T F Goskell, that oil the coast 
of the Lizard a surface layer 1,000 ft thick, m which 
the velocity of the elastic waves is 11,000 ft /sec , is 
underlam by rooks (probably igneous) m which the 
velocity 18 23,000 ft /sec 

Expermionts by Dr J N E Day and P Sheel, 
m which lats wore allowed to inspire oxygen con- 
taining the heavier isotojio of iuivrk eighteen and the 
expired carbon dioxide afterwards analysed for the 
hoavier isotope, indicate that the inspired oxygen 
mainly enters directly mto caibon oxidation and is 
oxhaloil 08 carbon dioxide 

M WoBtorgoard reports that tetraploids induced 
m Mtlandrxum alburn by the method of Randolph 
and by colchicine treatment differ little from diploid 
plants in opjiearance They show the same clear-cut 
dioecism The most frequent conjugation type of 
the Hex chromosomes m tetraploid males is auto- 
syndesis. 

O Howard Jones and Seif el Nasr have dis- 
covered that the amount of four cereal smut diseases 
m Egypt differs greatly according to the method of 
plantmg They have analysed this effect into a large 
factor of depth of sowing and a smaller feaitor of 
soil moisture They have thence developed a ‘mud 
sowing’ method of sowmg seed on the surface of 
soaked sod, which is practicable under irrigation, and 
almost eliminates disease. 
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Research Items 


Skeletal Remains from Kansas Mounds 

Human skiletal leinaina with crania of a dis 
tinctivo typo havo boon disoovered in mounds noixr 
Kansas City excavatod by Dr Walso R Wedel of 
the Smithsonian Institution, Washington In a 

proliminary report issued by tho Institution, tho skulls 
aro described as distingiiishod by a iidgo in tho centre 
of tho frontal bone, which must in life havo givin 
the people tho appearance of having obliquely archeil 
foreheads Tho mounds in which these remains wore 
found were low, never more than five feet high, 
each of them enclosmg a partly subterranean rect 
angular stone charnbi i Some of tho remains had 
been cremated Tho {leoplo were American Indians 
but possdily of considerable antiquitj These 

houses of tho dead at one time had been niimt roiis 
but a large number had been di8tro>od or looted 
within the last seventy five years, so that few were 
found m good onler To date eight complete or 
roconstructablo skulls have been obtained It is 
thought possible that tho mounds an to be associated 
in some way with the Mountl Builders of the Ohio 
Valley, tho so called Hopowollians In tho suburbs 
of Kansas City, artefacts have been distovorod, which 
unquestionably belong to tho general Mound Buildf r 
complex, and representing the most wisterly <x 
tension of that culture known at present Although 
tho long headed Kansas skulls might be related to 
tho Mound Builders, no artefacts assignable to that 
< ulture havo boon found in the tombs It is possible 
that the stone burial chambers may represent an 
early manifestation of tho Hopowollinn culture, or a 
variation adopted in a treeless region The practice 
of the Hopewellians was to place their dead in a log 
house and when it was fillod to set it on fire ami pile 
earth over the rums, making a mound about fifteen 
foot high Sometiines two of these houses were set 
close together and eventually formed one mound 
Owing to this practice of cr< niation, it is diffi< ult to 
obtam a view of the physu al tyiie from such material 
as escaped the flaraos Hence the iMXiuhar physical 
type of the Kansas remains does not bar them from 
association with tho Hopewell people 

Rtlauon of Rare Defects to Populauon Changes 

The iff) ( ts of inbreeding and isolation in a popula 
tion on tho frequency of occurrence of roooseivo or 
dommant characters due to single or multiple genes, 
18 discussed by Dr Cunnar Dahlberg (Proc Roy Soc 
£ldtnb , 68, Part 2, No 16) His conclusions aro based 
on the statistics of cousin and other consanguineous 
marriages in Germany, Franco and Italy He pomts 
out that any group within which marriages chiefly 
take place, owing to geographual or social barriers, 
can Im 5 regarded as an isolate in which amphimixis 
IS occumng Any particular recessive mutational 
genie defect will bo tuiequally distributed m the 
population of a country, and the best way to decrease 
it IS by decreasing the number of consangumeous 
marriages But even tho abolition of oousm marriages 
would only decrease the frequency of the carriers 
of rare genes by 10-16 per cent Increasmg the size 
of isolates, through mcreasmg communications or 
through population growth, diminishes the number of 


recessives In Prussia, first cousin marriages decreased 
from 0 71 per cent in 1876 to 0 20 per cent in 1926, 
so that tho frequency of mbreodmg is one third what 
it was fifty years ago, while the numlier of marriages 
has nearly doublcxl In Bavaria tho changes are still 
more marked, while in b ranee tho total number of 
mariiages has remained iieaily constant, as well as 
tho frequent y of cousin marriages, which n mams at 
about one por cent Movement from country to 
town mcreases the size of town isolates, while 
increasing intercommunication mcreases the si/e of 
country isolates Both those effects will dimmish 
the frequency of rare recessive defects In Prussia 
and Bavaria where the size of the isolates has more 
than doubled in fifty years, tho rarti rotissivcs will 
have decreased by at least one half 

Relauon between Ovanes and Uterus during Pregnancy 
iHK golden hamster, Cncetus auratua, is a com 
paratively new laboiatory anunal, havuig been intro 
ducod from SjTia in 1932 It is now fairly widolj 
distributed, for it is easily reared and managed under 
laboratory conditions The length of pregnancy is 
only sixteen days, which is shorter than that of other 
laboratory rodents M Klein {Proc Roy Soc , B 
luno 1938) has investigated in it tho relation between 
tho ovaries and uterus during prtgnanoy Ovan 
wtomy between tho ninth and thirteenth days brings 
pregnancy to an end Injection of progesterone and 
ODutrono simultaneously into tho ovarioctomized 
hamsters mamtauied pregnancy in some instances uji 
to jiarturition The duration of tho corpus lutoum 
of psoudoprognancy is noticeably shorter than m true 
pregnancy Complete removal of tho uterus between 
the eighth and thirteenth day of pregnancy results in 
the rapid regression of tho corpora lut^ and the 
initiation of tho ovarian cycle Ihe removal, by 
Ciesarean section, of the foetuses only, leaving the 
placentae inserted, does not shorten the duration of 
the corpora lutea or remove tho inhibition of tho 
ovarian cycle No mterpretation of tho mechanism 
coimectmg tho uterus to tho ovary is suggested 

Experiments on Haemostasis 

A Grassi {Pohehmeo (Sez Chr ), 45, 72 , 1938) 
records his experiments on rabbits m which applies 
tion of powdered bone to wounds of tho liver had a 
remarkablo heemostatic effect, the luemorrhago 
ceasing in 10-20 seconds It was important that the 
powdered bone sliould have come from the same 
animal as that in which tho liver was wounded, os the 
hsemostatic action of bone taken from another 
animal was much loss Orassi regards tho htemostasis 
as due mainly to a chemico biological action of the 
powdered bone and only in a very small degree to 
its mechanical action 

Parasites of the Elephant 

Iakinq advantage of his own examination of the 
internal parasites of foim Indian and of several 
African elephants, O P van der Weethuysen has 
compiled a monograph of the helminth parasites of 
the two species [Onderstepoort J Vet Set Antm 
Industry, 10, 49 ; 1938) The parasites show a fairly 



NATURE 


921 


No 3603 Nov 19, 1938 

strict host specificity, no species having yet been 
found to oocur in both African and Indian elephants, 
although both possess an extensive nematode fauna 
Amongst the Strongylicte, the African elephant has 
25 parasitic species, the Indian 12 , the Anchylo 
stomidoi are represented by 3 species in the African, 
4 in the Indian , the Syngamidse has only one species 
—in the Indian elephant In all, ton nematode genera 
are represented m this fauna and of those, four are 
confined to the Indian sjiecics Eqmnuhrta, Decruaia, 
Bathomostomum and Chontangmm All t he Strongylids 
are parasitic in the alimentary tract except the 
members of the genus Oratnmocephalus, the adults 
of which inhabit the bile ducts Iho author gives 
descriptions of the species, keys for specific iilentifioa 
tion and many illustrationsofdiatinguish mg characters 

Botanical Research in Brazil 

Thf University of Silo Paulo lirazil, pioposcs to 
publish the work of the difToront ilopartmi nts of tlu' 
faculty of science separately, all correspondence to 
be addressed C aixa Postal 2026 Sa,o Paulo, Brazil 
Ihe first botanical publication, Botanva, No I 
1937, contains sevi ral interesting papers by 
Prof Felix Rawitschi r on oxjierimentB upon fac 
tors controlling loaf symmetry and by his sciontific 
assistant. Dr Karl Arens, upon the pliotosjuthetic 
piocoss Dr Arens also has a description of the 
different modes of entry of the germ tub^ of Bremta 
F actucae Tlie germ tubes of tfio conidia enter nearly 
always by piercing the leaf cuticle just above the 
position of an anticlinal wall, the /oospores settle 
down near a stoma and the germ tulns penetrate 
through the stornatal aperture 

Features in Fem Prothalli 

P N Mehra is mainly concerned with the 
occurrence of apoganiy m the prothalli of Ad%antnni 
lunuUUum and PUne btaurtia m two jiapers 
recently published (Proe Indian Acad Set , 8, B 
No 3) , but considerable mtorost is also attacheil 
to the very fine photographs he gives of the typical 
spirally thickened tracheids m the prothallus of 
Adxantum Ho dos< ribes those eis of regular oct urr< nc< 
and a specific charaiter of this gainetophyte and a 
study of their development and detailed structure 
would have great interest os they would opjxiar to 
be typically protoxylem elements though orcurnng 
in gometophyte tissue In this connexion it may, 
of course, have significanoo that they occur in a 
piothalhal cushion on the anterior face of whicli may 
afterwards arise a fem spairophyto as a vegetative 
bud None the loss, these tracheids are said to be 
typical of the normal prothallus — -niiart from the 
apogamous formation of vegetative buds, and they 
are also said to have no direct continuity usually 
with the vascular strands of such buds when they 
arise It is piossibly also suggestive, m connexion 
with their presence, that Mr Mehra sees a tendency 
m these prothalli to continue vegetative growth, even 
after the preiduction of a sporophyte has conimene ed 
The prothalli of Adiantum raised from Bjxjres from 
lems from Sikkim showed no trace of archegonia, 
while others from spores collected at Kulu grown under 
the same conditions produced normal anhegonia 
The prothalli of PUns btaunta developed neither 
archegonia nor the usual prothalhal cushion All 
these prothalli produced apogamous embryos , even 
nv the Kulu prothalli of Adiantum the archegonia 
played no part m embryo formation 


Leaf-Spot of Bananas 

A BULTFTIN of the Department of Science and 
Agriculture, Jamaica (No 16, New Series, Govt 
Pnntmg Office, 1938) describes the loaf spot disooso 
of bananas < aiised by Ci rcospora musn 1 hroo types 
of infection are known and the sjxits pass from 
yellow to brownish black, havmg finally a grey 
centre The disease has a soasonal rccuironct, liemg 
most severe in l.ho rainy season when temperatures 
are low It octnrs most sonouslv on compact alluvial 
soils, on sods of white lunostono origin, and on the 
biMlIy eroded soils of iidgis Spasmodic, sucoulont 
growth favours the parasitf moro Ilian the steadv 
riper growth assonated with tin oldi i banana lands, 
Tliese conditions of ixleinal crivironmi nt have a 
strong iiifluonco iijxin tho iiu idenco of the fungus 
but control can also be eifeoti d by spray mg with 
Bordi aux mixture 

Horticultural Uses of Peat 

DiMiNiSHrNO supplies of stable manure have made 
gardeners acutely aware of the need for maintaining 
sufficient organic mattoi in their soils A viry 
convenient source of Iminus is pi at and Mr W J C 
Lawrence briefly describes the various kinds in a 
short paper in tho Qardenera Chronich of Soptcmlier 
24 Wet poat can hold as much as 95 pi r cent of 
water, and is therefore useful for increasing the 
water holding capacity of light soils Rhododoneiron 
peat’ usually has consideisblo quantities of silt and 
sand, and may have weed scmxIs m addition Moss 
peat anei sculge poat an of umfoim texture, and are 
free from wexxls Mixtures of jieat and artificial 
feitilizcrs provide adequate substitutes for farm 
yard manure , and p< at is also usoful as a constituent 
of rooting comp >Hts for cuttuigs It often has, in 
aeldition, a pH of about 3 6, and this would help the 
growth of many garden crops whicli roejuire an acid 
medium 

Soils of Dutch East Indies 

In an article entitled Climate and Soil in the 
Netherlands Indies (Bull Colonial Institute of 
Amsterdam, I, No 4), Dr F C J Mohr directs 
attention to certain factors that affect the soil and 
BO tho productivity of the various Dutch islands of 
tho Malay Archipelago Ban fall differs much m 
some islanels it falls on almost every day in the year , 
in others there it. a marked dry bh ion of greater or 
short! r eluration Heavy rainfall causes leoohing 
and impoverishment of the sod Htneo it is the areas 
with a dry season that aro most fertile Middle and 
F ast Java are more productivr liian Sumatra, m the 
same way that elsewhere m tho world tho civilized 
jieuplos of tho tropics hav e always been in clry or com 
parativoly dry regions Tho highi r the altitude tho 
lower the tomiierature This decreases the power of 
ram to leach the soil and so results m greater fertility 
at high elevations than on lowlands, always provided 
that first, the high elevation does not mean a greatly 
incn-ased rainfall and, secondly, steep gradunts do 
not facilitate active soil erosion Furthermore, 
higher elevations on account of lower temperature 
have more humus ui the soil this enhanws their 
fertility The one femtor of great importance m 
restormg thi fertility of the soil is the action of 
volcanoes that scatter etshes These, when basic, help 
to restore the value of the soil , hence again the 
greater fertility of Java than Sumatra and the poor 
soils of Borneo and New Guinea 
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Earthquakes in the Neighbourhood of Lake Michigan 

This ih an aroa wliere earthquakes are rare 
Since 1804 there have only been seven of Rreater 
intensity than 6 on the Rossi Forrel scab namely 
1804 Chicago (6) 1883 Kalamaroo (8) 1909 Freeport 
(8), 1912 Aurora (6), 1928 Mt Carroll (6) 1934 Rock 
Island (6), and 1938 Porter (6) 1 his lost one has boon 

studied by A R Schmitt, S J , of Loyola University 
Chicago, Illinois {Earthqitake Notes and Abstracts 10 
Nos 1 and 2 19 21) The tarthiiuake was rcterded 
on February 12 1938 shortly after midnight, by 

seismographs at the University of Chit ago and at 
Loyola University but not at the next further 
stations at Ann Arbor Cincinnati and St I,ouib 
The S-P interval on the Wiochert nconl at Loyola 
was 9 seconds, the beginning of the P phase being at 
6 h 27 m 41 a Cr M 1 whilst the Milne-Shaw at thi 
University of Chicago registered F at 6 h 27 m 39 a 
GMl Joliats tables thus givi the epicintral 
distance from I oyola as 60 km or 38 mill s In the 
absence of other instrumental evidi nci the area was 
canvassed for human i videnie, and this was greatly 
assisted by the Chuago Tribune Tins istablishod 
the presence of a sound concurrent with the shock 
which many thought to be double like a heavy 
truck passing the house , and also established the 
epicontral point as being in the lowland approxi 
matel> fifteen milis to the east of Porter Indiana 

Earthquake Sounds 

Althotjoh it 18 usual for a rumbling sounil to 
accompany most earthquakes tins aspect of the shot ks 
has not rt>ciived a great deal of attention Dr C 
Davison (Bull bets Soc Am«r, 28, No 3, July 1938) 
heljis to make good this deficiency by publishing the 
results of his largo collection of observations chiefly 
from the British Isles He draws thirtton conclusions, 
the chief of whuh are (1) that the sound is a low 
nimbling one , (2) ns the distance from the origin 
increases the sound bttomes smoother and more 
monotonous (3) the mtonsity of the sound increases 
to a maximum with the strength of the shock and 
then dies away with it , (4) m British earthquakes, 
the sound area bears to the disturbod area a ratio 
that increases from an average of 64 pier cent for 
earthquakes of intensity 8 to one of equality for 
earthquakes of intensity 4 , (6) the duration of 

the sound is usually greater than that of the 
shock 

Copper Content of Sea Water 

Since a numlier of marine organisms need com 
paratively large quantities of copper for their meta 
holism, for example, in the form of the blood pigment 
hsemocyanin it is mteresting to determine the con 
centration of copper in sea water from which these 
organisms must derive their supplies In the expedi 
tion of the Meteor in the North Atlantic earlier this 
year, the copper content of water in the sub tropical 
North Atlantic (Sargasso Sea) was determined by a 
photometnc method The results have recently bwn 
published by K Kalle and H Wattenberg (Naturunss . 
26, 630 , 1938) The concentration of copper obtained 
at ten different stations varied from less than Sy 
per litre to 12 y per litre At greater depths, values 
up to 30r per litre were obtamed , but it is possible 
that these results were spoilt by impurities ansmg 
from the dredges, and they therefore represent 
maximum values The concentrations of copper 
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foimd are too small to lend support to the theory 
that the colour of sea water is affected by its copper 
conti nt 


Steroidal Hormones 

In a paper suimnanzing thirty nine previous com 
munitations, R L Marlrer (J Amer Chem Soc 
60 1725, 1938) discusses the origm and inter 

telationship of the steroidal hormones from a general 
point of view The isolation and synthesis of sex 
hormones and the isolation of steroids from the 
adrenal cortex have led to an moreasmg realization 
of the important part playeil by steroids m the 
animal It seems to bo generally assiunod that these 
various steroids arise from cholesterol, but the 
author brings together several Imus of evidence 
which make this seem improbablo, and it is suggested 
that sex hormones and the cortical substance may 
be derived from another precursor The steroidal 
hormones, inoludmg the C 18, C 19 and C 21 sox 
hormones and the cortical steroids may come from 
a common precursor, pregnadiono 4 8 diol 17,21 
trione 3 11,20, or its hydrate at C-9 I ho bile acids 
are also supposed not to origmato from cholesterol 
Consideration of the mterrelationships among the 
many steroids make it possible to propose a definite 
structure for the precursor of the steroidal hormones 
and it 18 shown liow the various stiroids isolated 
may anso from this precursor by orderly processes 
following definite rules and, with few exceptions 
having their counterjiart m laboratory reactions 
Ihe pafier gives a useful review of some of the 
literature beanng on its subjeit 

Vanabihty of the Sun s Radiation 

An important contribution to the study of the 
variability of the sun s radiation has recently appeared 
(Quart J Roy Meteor Soc , July 1938) It is an 
abstract of a thesis by Miss M M Paranjpo Improved 
methods of measurmg the radiation received from 
the sun at the oarth s surface have been developt d 
by Abbot at the Astrophysioal Observatory ol 
the Smithsonian Institute during the last thirty 
years and with their aid very careful deter 
minations of the solar radiation have been made 
on a numbt r of mountains Moimtains were chosen 
to facilitate the difficult task of allowing for the 
selective absorption of different wave lengths by the 
atmosphere before determmmg the solar constant 
Errors of observation, and of computation of this 
absorption, result in apparent variations of the solar 
constant from day to day , but real variations, if 
large enough, would bo revealed by positive correla 
tion between simultaneous determinations at different 
places Abbot has maintained that such variations 
have boon established, and C'layton has attributed 
many variations of the weather to them But the 
critical examination of the evidence for the existence 
of any variation of the solar constant large enough 
to be detected oven by the most up to date method, 
which occupies most of Miss Paranjpe s paper, 
apjiears to show that Abbot’s suppos^ variations 
are illusory If that is the cose, none of the work 
based on them is valid It does not follow, how- 
ever, that still more refined methods of obsor^rtion 
m the future may not lead to the det^ion of 
very small variations, such as are to 1;^ expected 
m view of the known changes of theAun’s anpear 
anoe 
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T e 1 e V 1 s 1 o n 


T he twenty fifth Thomas Hawksley Lectxire wae 
delivered to the Institution of Mechanical 
Engineers on November 4 by Sir Noel Ashbridge, 
chief engmeer to the British Broadcastmg Corpora 
tion, the subject chosen being television He began 
by pomtmg out that the scientific suggestions on 
which modem television is baaed were made at 
intervals extending over a period of more than 
fifty years In 1873, a telegraph operator named 
May, almost accidentally, m^c the discovery that 
the value of soleniura resistances varied according 
to the amount of light falling on them Ihis was 
confirmed by Willoughby Smith and Prof W G 
Adams The importance of this discovery lies m 
the fact that it jirovided for the first time a means 
whereby an electric current could bo generated, the 
value of which varied in sympathy w ith the intensity 
of a beam of light 

Iho elementary toltgraphy of pictures at rest 
presented no great difficult-^ but television essentialh 
includes the transmission and reproduction of inovmg 
objects which introduces considerable complication 
In the first place, the explormg of the subject, 
element b> element, by a beam of light — usually 
called scanning — must be earned out rapidly, and 
the process repeated a sufficient numlier of times per 
second to give the illusion of uninterrupted move 
mont when the picture is reproduced at tho receiving 
end 

A very important step m the development of 
practical television took the form of a scientific fore 
cast — one of the most remarkable over made In 
1008, A A Campbell Swinton wrote a letter to 
Natubk describing a device which he considered a 
scientific possibility , this wew tho forerunner of the 
now famous Pinitron’ tube It was not developed 
until twenty five years later This special form of 
electron tube constitutes tho essential feature of the 
system now used for generating the picture currents 
at the London Television Station In Groat Bntam 
it was developed by Flectric and Musical Industries 
Limited In tho United States a tube based on tho 
some prmciple has been produced by tho Radio Cor 
poration, and m other countries sunilar devices are 
bemg developed 

In Great Britain, between 1923 and 1928 J L 
Baird developed a complete system of television 
based on scanning with 30 lines and tranamittmg 
pictures at the rate of 12 J per second He generally 
employed a mirror wheel — a development of the 
Nipkow disk principle — at tho receiving end of his 
apparatus, m conjunction with selenium wlls, tho 
light beaun bemg produced by an eleotno arc 
Although an exponniental service was operated by 
the BBC for many months, it was never developed 
successfully on a service basis It is now replaced by 
the ‘high definition’ system which operates at the 
London Television Station 

Many difficulties hod to be overcome m establishing 
the high definition system It is well known that it is 
nooessary to use a wave length of about eight metres 
There was also the difficulty of establishmg a deflni 
tion standard which was likely to remam for a 
>fe<ksonable num^r of years without beconung 
obsolete Thus it came about that m 1934 the 


Postmaster General appointed a committee, under 
the chainnansbip of Lonl Selsdon, to study the whole 
problem Tho Selsdon Committee made four rocom 
mendations first that high definition television was 
sufficiently advanced to justify tho establishment of 
a public broadcast service, and that the BBC 
appeared to be the most suitable body to do this, 
m view of the possibility of its merging with sound 
broadcastmg , soeondlv that tho two systems 
developed in Great Britain namely Bninl I elevision 
Ltd and the Marconi I M I lelcvision Co Ltd, 
should ouch be givtn a priwtical trial thirdly that 
the definition standard should not be lower than 
240 lints per picture and the numbtr of picture 
repetitions not less than 25 per second and lastly 
that an advisory committto should be establish^ 
for a period of about five years 

Thus It came about that a station was built to 
serve an area within a radius of about twenty five 
miles from tho centre of I ondon, and equipped with 
two complete and different systems which weie to be 
tried out tmder conditions which would allow of a 
comparative tost of thoir respective merits After 
some months of experience the Committee decided 
to continue the service using one system only and 
one standard of definition 1 his was put mto effect 
on February 6, 1937, when the 406 Ime 60 interlaced 
frame standard was adopted 1 here is little doubt 
that should it become necessary in tho future to 
increase greatly the degree of definition and therefore 
the range of frequencies to be transmitted it wall be 
necessary to use shorter wave lengths At tho tele 
vision station, the channels adopted were 6 67 metres 
for vision, and 7 23 metres for sound 

It has boon frequently stated that piopagation 
could not exist beyond the horizon It is now known 
that the effective range is not limited to a visual 
path Regular rocojition is known to be possible at 
iifty miles, while good pictures have been obtained 
at a distance of two hundred nulos In considering 
the site of the station, the mam roquiremonts were 
that it should be within a few miles of tho centre 
of London in onler to give a strong service m tho 
more densely populated areew and that it should be 
on high ground rolativ to the London district m 
the broawior sense Taking everything into oonsidera 
tion, it was decided that tho Alexandra Palace m 
tho north ot London, would 1 o the best site Ihere 
are two separate aerials, fir vision and sound 
respectively but both are earned on a single mast 
which IS itself moimted on one of the buck towers 
forming part of the Alexandra Palace Tho maximum 
height of tho mast above gro md level is about 
300 feet — giving a total height of 600 feet above 
sea level The oermls thomselves arc therefore higher 
than the top of any building withm a ten mile radius 
of Charing Cross This la important when considering 
tho possibilities of propagation using wave lengths of 
this type When viewed from a distance, the mast 
and aerial relays are somewliat remuiiscent of a light 
house 

Publio broadcasts of tho Coronation, Armistioo 
Ber\ loe, tho Derby, etc , have been very successful, 
amd great improvements have been introduced by 
tho new ‘Super Emitron’, the output of which is 
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about ten times that of the ordinary emitron As 
to the future, the lelevision Comimttee has an 
nounoed that the present standards will remain m 
operation for at loost tliroo years Any improvements 
during this tune will not render existing receivtrs 
obsolete 

There is one aspect of telev ision development which 
must bo record^ with regret At present there 
seems no likelihood of mtemational standardization 
with regard to deflmtion and picture frequency 
standards In the following countries the standards 
at the moment are as follows although there is as 
let no public service 
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In the distant future, international television cables 
may become available In this ease the absence of a 
common standard m European countries will be a 
senous matter 

In spite of these early difflcultios there is no doubt 
that this now development of entertainment in the 
home vi ill, m the course of time reach the same degree 
of importance that sound broadcasting has done , in 
fact it may bo roadih anticipated that the two 
services will ultimatcK merge 


Localization in the Central Nervous System* 


B y oloctnoal stimulation of the brain, David 
Fernor established the mam facts relating to 
the localization of the motor centres m the cerebral 
cortex 1 hose facts have boon ooufirmod on man as 
well as on animals, and liavo lieen of great practical 
as well as theoretical importance But although they 
have been tho basis for all attempts to analyse the 
cerebral organisation, they reveal mainly its re 
coiving and executive apparatus and show little of 
the intervening processes 

With tho development of methods for reoordmg 
tho activity of the brain in terms of the electrical 
effects produced the problems of cerebral localiza 
tion can bo approached from another aspect It 
has been foimd tliat the cerebral cortex is naturally 
m a state of constant activity which may take 
tho form of a rhythmic senes of potential 
waves (for example, Berger s a rhythm) oi of 
more complex and irregular oscillations When 
the activity has been reduootl by an anaesthetic, 
the arrival of an afferent message has a twofold 
effect It produces a direct local excitation in tho 
region m which it arrives and a more widespread 
increase in the persistent activity of this and neigh 
bouring regions The latter result may be considered 
a local or regional awakening for it resembles tho 

• Alstract of tlio Feirlcr Tectiir of tho Ro>al Sod ty delivered 
bs Prof K 1) Adrton FHS ou hov inter 10 


generalized increase in electrical activity which oc( iirs 
in the bram when a sleeper is roused In either cose 
a mutual reinfon cment by cortex and thalamus is 
an important factor in raising and maintaining the 
level of tho spontaneous mtivity 

In cortam cases deitrical stimulation of tho brain 
has tho same facilitating effect as an afferent message 
1 ho spread of aotiv ity can then bo followed by makuig 
simultaneous records of the potential changes at 
different distant ts from the stimulated point and 
it can bo shown how a numbtr of comp ting wavt 
systems can come into being 

Electrical records have not \et revealed anv 
featuris peculiar to the cerebral nouronts In other 
parts of tho nervous sy stem there are many examples 
of rhy'thmic activity favoured by the arrival of 
impulses and in tho cortex ns olsowhoro there ar 
probably all grades of spontaneity, ranging from 
neurone systems which cannot help discharging 
periodically to those which need a speoifio stimulus 
for each reaction Thus the activity m a given 
region of the cerebrum will depend on tlw 
interactions of eaih, rhytlunic and non rhythmit 
syatoma In normal conditions inhibition as well 
as facilitation will lielp to dotcmiine the local 
patterns of activity but m records from the nar 
cotized bram the excitatorv factors are the more 
promment 


International Cancer Research* 


A ccounts of the Second International Congress 
of Soientifio and Social Campaign against 
Canoer which was held m Brussels m September 1936 
have appeared previously m this journal (Natube 
138 727, 1030 139,265,1937) The second volume 
of publications of the Congress has now been pub 
liahed and contains acoounts of some two hundred 
oonununioations which were submitted to the Con 
gress The General Mmutes of the Congress are to 
form volume 3 

The papers are divided mto two mam groups the 
soientifio, and the social campaigns against cancer , 
and these groups are again divided mto sub groups 
* Ilod Intonutlonsl CongmM of Scientlflo and Social Campaign 
agalutOanonr S Communication* Pp xU+e2S (Bruzelle* UaKcl 
1087) 


Among the papers on the social campaign are some 
mtercstmg statistics of cancer m Germany, Poland 
Rumania, South Africa and tho Dutch Indies It is 
possible to refer to only a few of the piapors in this 
review , emphasis will bo laid on foreign scientific 
work, as British cancer research is often reviewed in 
these columns 

The first sub group of communications on oaromo 
genic agents deals with the action of cancer producing 
compounds, the nature of cancer viruses and the part 
played by hormones m the origm of cancer Drs 
J Maism and Y Pourbaix describe how the pro 
duotion of canoer on the skm of mice by the active 
oaromogenio agent of tar, 3 4 benzpyrene, is m 
hibited by treating the animals with mmute amounts 
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of the oxidation products of ether As yet the result 
has not been obtained with any pure compound 

Dr N Waterman, of Amstei^am, dosonbcs how 
carcinogenic agents inhibit the breakdown of chole 
sterol esters and possibh cause increased estoriiioation 
of cholesterol m animals The results indicate that 
agents which have a localized carcinogenic action 
may have a widespread effect m the animal It is 
possible, but not certain tliat general effects of this 
tjTie may be an essential part of the carcinogenic 
action Prof F V16s and Di A Ugo show that if mice 
are injected with the fluorescent carcinogenic agent 
3 4 benzpyrene, the hair bt comes fliioiesccnt and tin 
spectrum resembles that of the original hjdrcsarbon 
Drs J G Chalmers and P R Peacock show that the 
same compound is excreted as a fluorescent derivative 
in the bile It is also excreted in some form in th< 
urine and thus animals excrete oaromogi me com 
jKiunds by three routes in skin fat, bile nn<l urine 
t)ut m most cases the compound produces tumours 
only at the site of application and not along the 
jiaths of excretion 

Dr Albert Fischer, of t ojienhagm leporfs on some 
interesting transplantation cxiierimoiits 1 issue from 
salivary glands, liver ovaiies and mammarv glands 
of voung mici was giaftod at a diffcient site in the 
same animal from which the tissue was taken Aftei 
10 14 dajs, the graft was inserted m a fresh pla<o 
in the mouse, and this was repeated sevoial tunes 
In some cases the regiafted tissue doveloj>cd into 
malignant tumours showing that normal tissue ma^ 
become malignant either bv selection or bv changi 
in the character of the cells 

Among a number of papers on the naluro of tumoiii 
V iruses is one bv Dr A Claude, of Now 'S ork showing 
that the virus of the Rous sarcoma No 1 is destrojed 
by mcubation with crvstallini. IrtTsui (.ryatallme 
carboxypolypoptidaso had no action on the virus 
Iheso results mdicati that the Rous sariomn agent 


18 a protein Other experimenters have foimd that 
the agent is not completely deposited on centrifuging 
at 1 'i 000 B p M but 18 completely deposited at 
60,000 B F M 

Several communications deal with inheiited pre 
disposition and resistance to cancer Tlio results of 
Dr Maud Slyo of C liica o, on mice breeding indicate 
that tjpes of cancer segregate as unit characters, and 
th< incidence of malignancy at different sites can bo 
oxjilained bv laws of heredity Dr N Dobrovolskaia 
Zavadskaia introduced radon tubes into the groins 
of female mice which normallv had a high incidence 
of niammurv carcinoma J he total incidence of 
cancel was not < hanged by such treatnu nt, but one 
thud of the tunioiirs m the radon treated mice were 
sarcomata instt adof thi usual inainmary earcinoniata 

One section of tho volume dials with cancer 
diagnosis Prof P Lamaiijue of Montpellier shows 
photographs of tissues mode bv mu roradiograpliv 
These an taken bv placing a thiii section of tissue 
cm specially hne grainocl jihotograph e film and ex 
posing tho tissue and him to fciblv penetrating 
Xiavs Tlioso paits of tho tissue whicii contain 
hoavv elements ahsoib the \rays and a photograph 
showing the chstiibution of heavy metals in the tissue 
IS obtained I he results are similar to tlioso ohtameel 
by microine me ration which shows the elistribution 
of ash in tissues llistoraeliographv however has the 
aelveintago that the tissue IS not treeatod so drastienll\ 
as III inciiK ration It ajijaars to tin- wiitei that a 
modiheation of this ttehiueiue to deteimirie tho dis 
tiibutioii of iiitioduccsl lodioactivo eUmontB such as 
ladioactivo phosphoius in tissues has possibilities 

llio Second International Cancer Congress was 
well organized and the volume of Reports’ was 
publish^ at tho ojvening of the eongn ss Ihe v oluiiio 
of communications contains maiiv pajKrs of value. 
It IS unfortunate that they could not have be?on pub 
lisliid iniinediately after tho ( ongre ss IB 


Iron and Steel Works Developments 


I N his presidential address to the Institution of 
Meohamcal Fngineors on Oetober 21 Mi David 
E Roberts reviewed the changes which liav e taken 
place during the last fiftv years m tho basic industry 
of iron and steel making with which his exi>erit.noe 
lias been primarily concerned Tho twenty live vears 
precedmg the Great War, when the world s annual 
output of steel increased from seven million to nearly 
seventy million tons, wore marked by groat oe-tivity 
m the development of improved processes of manu 
facture, and this period he regards as tho one during 
which the greatest strides were made m tho engineer 
mg side of the mdustrv 

Su: Lowethian Bell, president of the Institution m 
1884, estabhslied the ideal height for blast furnaces 
wid, even to day, few exceed 90 feet In other respects, 
marked ohangee have been made Hfearths, from 
11 ft diameter, have be>on doubled m size while 
blowing pressure has increased from 6 to 25 pounds 
per square mch to ensure that the air will penetrate 
to the centre of the wider hearths For blowing. 
Watt’s beam engines with air oylindors 10 12 ft in 
diameter are now replaced m Great Britain by turbines 
while, on t^e Contment, gas engmes are largely used 


Raw mate.iial8 aie much moio lurt fully selected and 
giaded and the reMih is casiei weiiking of the funiace, 
with a sav ing of fuel and an in roase d output Blast 
fumate gas now eleai e^d mosi thoroughiv is 
actually Ueanei than tho normal atmosiihuo It is 
used for driving gas ingini^s or, when mixed with 
the richer coke oven gas for iieatmg and smelting 
operations In the Ruhr area w ih its verv numerous 
blast fumaoob and coke ovens the whole of the works 
are connected to a huge pipe grid and every cubic 
foot of gas generated is effoctive'y used— there is no 
waste suili as is sometimes seen in (ireat Britam 
Steel manufacture has also developed greatly Tho 
Bessemei converter has returned to favour for the 
production of commercial steel — <in tlie Continent it 
has lieon practically the onlv methoel of making 
oommon steely The open hearth piocess is the 
British mainstay and these furnaces have increased 
from 20 to 100 tons capacity while some tiltmg 
fumaoos of 280 tons capacity are in use Much 
mechanical equipment is mstal'od m the melting 
shop to morease the speed of operation and to ease 
the labour and exertion mvolv^ in handlmg vast 
masses of molten metal 
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In the rolling ehopa the simple t>'po of reversing 
mill has given place to massive machmes rapid in 
operation and provided with liftmg tables and other 
manipulating devices The absence of noise is 
remarkable when it is realized that at each reversal 
some 160 tons of machmory is brought to rest and 
re started An example of the adaptation of now 
materials to attain improved results is the use of 
fabric bearings to carry the heavy rolls One of the 
most recent developments is the rolling of sheets by 
what 18 known as a strip mill — comxiosed of a con 
tmuous senes of roll stands m tandem arrangement 
Twenty of these huge mills are in operation m the 
United States and one is bemg mstalled in thin 
country The early attempts to roll shoots m a 
continuous mill were frustrated by the difRoulty of 
ensuring that successive pairs of rolls wore of exactly 
corresponding contour and consequent troubles with 
ripples ensued The Ashland plant m 1922 demon 
strated the correct principles and the American strip 
mills are now stated to have an annual capacity of 
1 2 to 13 million tons 1 he gratluation of the thu knees 
of the sheet throughout such a mill is vitally im 
portant and automatic recording devices have to be 
employed so that variations can be showni on a 
much magnified scale 


Saence News a Century Ago 

Education in the Metropolis 

Thk Statistical Society on November 19, 1838, 
held its first meeting of the session, the first com 
munication being the third report of the Society s 
Committee appointed to inquire mto the state of 
education m the Metropolis This report contamed 
a description of the schools m the panshes of St 
George, St James and St Anne, Westminster The 
area of these districts was 1,310 acres and the popula- 
tion according to the census of 1831, 110,862 It 
was estimated that there were 21,602 children between 
the ages of five and fifteen years, and of those less than 
one third received instniction m a school There were 
four kmds of private schools— dance schools common 
day schools, middle and superior schools -besides 
charity and infant schools The Committee had found 
the teaching imperfect, the surroundings often cheer 
less and there was a notable absence of a good supply 
of literature Inquiries had been made at some five 
hundred houses and the members of the Committee 
had been met with courtesy 

Blasting by Blectriaty 

At a meeting of the London Llectrioal Society on 
November 20, 1838, a paper was rood by Martyn 
Roberts entitled On the Use of Galvanism m Blasting 
Rocks ’ A report of the paper appeared m Sturgeon s 
Annala of EltUncUy, 3, p 423 Ihe author described 
experiments, which hsid been attended with perfect 
success, made on granite rooks m the neighbourhood 
of Penzance, Cornwall His method was to bore a 
hole 2 ft deep in the granite and place 3 m of 
powder m it A wad of OEdcum was then driven in 
9 m from the top of the hole, leaving 12 m of air 
between the wad and the powder The upper part 
of the hole was filled with sand, a oonvemenoe being 
allowed for placing a thin iron wire in connexion 
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with the powder, which wire became red hot, and 
consequently exploded the charge, when connected 
with the voltaic battery 

Interior of the Earth 

On November 22 1838, W Hopkins read a paper 
to the Royal Society entitled “On the State of the 
Interior of the Larth 1 ho object of the paper was 
to inquire into the modes m which the ‘refrigeration’ 
of the earth may have taken place, on the hypothesis 
that its entire moss was ongmally m a fluid state , 
a hypothesis which was at first founded on astro 
nomioal considerations and was corroborated by the 
discoveries of modem geology exhibiting the ap 
jiarent injection from below of large masses of 
unstratifiod rocks through the fissures of sedimentary 
strata In the ooiirso of his discussion, Hopkins said 
that the internal moss of the earth may consist of 
matter still in a state of fusion, or the earth may 
consist of an external shi II and a solid central nucleus 
with an intormodiato stratum of matter m a state of 
fusion or the earth may be solid from surface to 
centre 

The author of this paper William Hopkins, was 
bom on February 2 1793, and died on October 13 
1866 He began hie as a farmer but at the age of 
twenty nine years entered Peterhouse Cambridge, 
and graduated as seventh Wrangler five years later 
Settling at Cambridge as a tutor he had among his 
pupils Stokes Kelvin Tait, Clerk Maxwell and 
lodhuntor It was through Sedgwick that he 
acquired a taste for geology In 1860 he woe awarded 
the Wollaston Medal for his application of mathe 
matical physics to geology, and m the following year 
he served as president of the Geological Society In 
1863 ho was president of the British Association 
After his death the (.ambridgo Philosophical Society 
founded a pnze in his honour 


University Events 

Cajibbidoe — A L Percival, of Jesus College, and 
H G Rhoilen, of St John s College, have been 
appomtod University demonstrators m ongmoenng 
ami A M Barrett of Pembroke College, has been 
appointed University demonstrator m pathology 
J R b Jeffreys, of Downing College, htis been 
elected to an Isaac Newton studentship 

The degree of So D has been conferred on F 
Yates, of St John s College 

T P Hughes Rhondda research student, 1936-37, 
of Gonville euid Caius College, has been elected into 
an unofficial Drosier fellowship for research in 
chemistry 

The following new appointments have been made 
in connexion with the Cambridge Philosophical 
Society Vice President Prof F J M Stratton 
New Members of the Council, Dr E C Bullard, Dr 
L J Maskell and Dr F C Phillips 

Sheffield — ITie following appointments have 
recently boon made Dr G K T Conn, assistant 
lecturer in physios , W J Lytle, honorary lecturer 
m suigical pathology , Dr H E Harding, honorary 
lecturer m medical pathology , J Hughes, honorary 
demonstrator in anatomy , F G West Oram, at 
present junior research assistant, as assistant lecturer 
in glass technology 
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Societies and Academies 

Pans 

Academy of Sciences (G R 207, 640-692, Oct 17 1838) 
E JouotTBn. Relationships betvroen the prohlom 
of secular stability and that of critical speeds 
A Chevjxieb New African coffee trees as a 
principal source of coffees for French consumption 
Iheso indigenous coftoes thrive in a relatively poor 
soil at altitudes of 0-600 m m the regions of dense 
equatorial forests found in the French tropical 
colonies 

P A Danoeabd Mode of multiplication of 
flagella at each division m Oxyrrhxa manna The 
flagella of this pendinian divide longitudinally at 
each division 

L Roy J otal action exerted duo to inagni ti£a 
tion m a system of isotropic bodies 

R SAiiSM A general test for unifoim convergence 
of h ourier series 

L Bergekon The problem of the fall of a moss 
on an elastic rectilinear prism 

L Esoandb Sluice gates experiments at the 
Valentine [hydro electric] works [on the Garonne) 
R Forkfk Production of several magnetic 
products, Btartmg from FeOOH Non magnetic 
ioOOH, when heated at different rates, yields four 
products, magnetically distinct, but all oorresixinding 
in composition to Fo,0| 

P Atobr and K Maze Study of losmic ray 
showers at an altitude of 2,800 m [at the Pic du 
Midi] Observations were made with Geiger counters 
by the co moidenco method 
M Prbttre Existence of two mechanisms for 
slow homogeneous oxidation of mixtures of hydrogen 
and carbon monoxide 

R Tbufeauxt Condensation of halogen deriva 
tives of benzene with unsaturated hydrocarbons and 
with their halogen derivatives under the mfluenco 
of concentrated sulphuric acid as catalyst 
J RotJCH Observations of the terrestrial eloctno 
field at sea 

M Paoet and B Deboer Researches on human 
allantoinuria 

Y Raotji, and P Meunikb Trane A** dehydro 
desoxo androsterone Ihis compound has about 1/260 
of the androgemc activity of tostosterone and no 
oestrogenic activity 

J CouBTOls Synthosizmg action of renal phos 
phatase 

M Folonovski and F Desobez Beduomg pro 
pertiee of a tautomeric form of genesenno , an ox 
ample of a chain reaction 
C LEVADiTt, B Fasqueixe, R BEquiokon and 
L Influence of selectors on the onoephalo 

genic potential of Jenner vaccine 

F Burnet Positive inoculation of human 
leprosy into the golden hamster, Cruxtua auratua 

CalcutU 

National Institute of Sciences of India, September 
26-27, 1938 

PuBuc Lectures 

S 8 Bbatnaoar How chemistry can help Indian 
industries 

J 0 Qbosr Poisonous chemicals m modem war 
fare anti gas defence measures 
M N Saha Geography of space 


Symposii m on Rfcknt Work on thf Synthesis 
OF Natukaily OcccnuirNO Substances 

J N Ray Some recent developments m the 
study of the constitution of natural products 
P C Mitter History of researches m organic 
chemistry in India (1896-1923) 

P C Guha and collaborators Synthetic investiga 
tions on bioyclic terpenes 

D ( HAKBAVARTi byntlu SIS of coumanns and 
ohroraonos 

K C Shah and collaborators New synthetical 
inotho Is m coiimarin chemistry 

K S Narano j N Ra\ and D S Roy The 
constitution of r ittlenn 

Iv Vknkatabaman Svnthetiuil experiments in 
the flavone and isoflacone groups 

R D Dfsai and S Zafariduin Ahmed Dio 
coloiirmg matter of the jillow flowers of Thevetta 
Nen/olia (Apocynacoa-) 

R (. Shah C R Mfhta and T S Wheeler 
Attempted synthesis of orox^ Im A and the syuthcsis 
of wogonm 

T S Whellfr and collaborators Synthesis of 
some naturally occuiring flavonts from cbalkonos 

Washington, D C 

National Academy of Sciences {Proc , 24 ‘5t)6-4n'>, 

Sept 16, 1938) 

S CiiFVAis H Ephrussi and A G Stbinbero 
Facet number and the v+ hormone m the bar eye 
of Droaophila mdanogaater 1 ye disks from Bar 
larvtB fed with extract of Calliphora larvoe, which 
increases number of facets in the oyo were implanted 
into vennilion hosts Resulting eye pigmentation 
was the same as tliat of tyes from larvoi on standard 
diet 

B P Kaufmann and Ruth (. Bate An X ray 
induced mtercalaiy duplication m Droaophila involv 
mg union of sister chromatids 
S Wright Distribution of gene frequencies m 
populations of polyploids A tliooretieal (bscussion 
L B Maxwell Meehunism of delaj ed killmg of 
maize seeds with X radiation Dry seeds are irradiated 
witli 60 000-100 000 r , germination occurs but the 
seedling dies after reaching a height of 1-2 cm 
(delayed killing) Statistical results of irradiating 
various zones of tho seeds indicate tliat there is no 
single sensitive volume for a niulticellular body 
H Jenny and R Oafhstbeet Contact effects 
between plant roots and soil colloids ( ontcuit ex 
change involves a mutual transfer of ions, bonce 
for every cation gained by the root (contact intake) 
an equivalent number of ions leaves tho root surface 
and goes to the clay (contact depletion) Data 
for potassium m the latter pnxess are discussed 
In cortam clay suspensions, roots containing radio 
active potassium showed a not mtake but also 
parted with radioactive potassium to tho clay Intake 
of ions 18 not a imi directional process , outgo is 
especially pronounced for roots in contact with 
colloidal sy^ms 

8 Lefschetz Locally connected seta and retracts 
E Kasner and J de Cicco CJonformal geometry 
of horn angles of second order 
C K Doebino and Alice Jj Forbes A skeleton 
life table A short method of computation based on 
13 census groups or the 7 so called biological groups 
gives a life table claimed to be of sufficient accuracy 
for health officers 
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Forthcoming Events 

[Meettngs marked With an asterisk are open to the public ] 
Monday, November 21 

Ro\ AL (jFOORAPKlCAI, SOCIETY at 5 JO MlgS F J 

Lindgron and A Croft Summer and Winter Lite in 
Lapland (Film) 

Thursday, November 24 

SOCIETV OF CHEMKAL IndI STRY AVD THt. LHEMII AL 
Society (in the Lt at herBellera Hall bt Hilins Plate 
London L C 3) at 1 — -Hr H Levinstein Leetun to 
commtmf rate tentenarv f f birth of Sir William Perkin * 
CiiAuwiCK Pt BLii Lecti RE (at the 111 yal Institute of 
British Arrhitctls) at o JO — W W Wakefield MP 
Playing hields and thr Isational Illness Motemcnt 
(Malcolm M rris Mi inorial Lecture) * 

Fnday, November 25 

C.KopHvstCAt. Hrsn BSiotr (at thi Royal Astronomical 
boti(ly) at 4 30 — ■ The 1 loetrical and Theniial f ii 
ductnitns of the Farth to be opened bj A T Price 
IssTin iios ot Fiuprical enoinfers at 6 —Dm 
cussion in Von Destructive Testing 
Inbtitutiov of C hemicai 1 N0INH-R8 (at the Institution 
of CimI Engineers) at b JO — Prof J C Philip big 
and Mist from the Phyaico Chemical Stondp ml 
(Hinchley Memorial lA-cturo) 

Royal Ivstititiov at 9 — Sir James Jeans IKS 
The Probli III of the Astronomical Universe 


Appointments Vacant 

AFFLICAtloNS ar luMt 1 f r the foil iwlng srpointincutr on r 
before the dates m iitloned 

PRlNcirAL of til Vewton in Makcrileld Technical IiMtItui snd 
Junii r TechnI al School— 3 he Secretary Newt m lu HakerHi Id I oeal 
Higher Education Sub Committee Town Hall hatlestiwii Lancashire 
(Novemlsr 21) 


<I Iilcn HM Ststlom ry Office ) 5f net 1211 

Itrltish Museum ant British Museum (Natural History) Annuo) 
Rciiort ot t)ii Otneral 1 rogress of tlie Museums for tlie Year 1937 
Pp J- (bond Ml H M KaUonery Office ) 4d net [dll 

Institution <f Stnictiiral Engineers Report f the Committee on 
Air Kal I I rccnnti ns Fp 4s (Londin lustitutl >n of Struct iiral 
Enalni r. ) Is 1311 

t I Iilal Olltee Report an 1 Proreo lings of tlie Conference of 
lot Iiial Dlrietors I Agrlcultiin held at tlie Colonial Office, July 
1UJ8 (( I iilal \i IW) Pp no (L ml 11 HM BUtionery 
Office) j Kt [411 


Tranaacllunsoftli Aeademy of Science of St Louis Vol 29,^No A 
Some Problems of the Middle Mississippi RIvi r Region during Plelsto 
cene Tim By Per It al Robertson Pp mi i40 (St louts Mo 
Washington I nlvendty ) 1 dollar (2"10 

Tanganyika Territory Department of Lanls and Mines Geo 
logical Dltisl II Short 1 A| er No la Tlie Geology of the North 
Hill ga Area By Dr A I Sk rl and !■ Oates Pp 38 + 2 1 labs 
(Dans Salaam Govemmint Printer ) 3s [2710 

Aiislntbuilan Antarrllc Expedition 1911 14 Seieutlflc Reports 
Series l Auology an I Botany Vi I . t art A Crustacea Decapoda 
(Id part) By Ireda Bag Pp 13H 1 ilate Is Vol 3 Part 7 
Clrrlpedla BykredaBag Ipl4 + 4|IaGs ti tld Vol9Urto 
Non Calcareous Sponges By Maurice Burton Pp 33 3s 6d 
(Sydney Government I rhiter I [2810 

IIS Departm lit of tie InUnor Offli efEdueatlon Bulletin 
193S N< 3 Thi Seh ol Custodian By Dr Janies Prederirk Hog r 
Pp vH 44 (VVashinirton Dt (sovernmint Printing Office) 
10 tenu (381 1 

Tanganyika Territory Department of A griciiltur FamphlitN 
32 lourth Annual Report f the ( otleo Research and Experim iitnl 
Statlim Tyamungii MoshI 1937 Pp bo ( Dar es Salaam Gu\ m 
mentPrintir) Is W |in 

Journal of the Indian Institute of Sciemr Vol 21A Fart 22 
Supirsinl Velocity III Gases an I Vawurs Parti Aberrations f 
Suptrsom Interferom I ra lu Gases By S K Kulkaml Jatkar Ip 
34 V 273 2 nipi s V 1 31 A Part 23 Reactions of Chromat sat 

High T mpirat.ans ] art " Decomposition of Barium Chromat 
and f Mixtures of Barium Chromate with Iterium Carlx nal By 
V T Athavale and S K K Jatkar Pp 273 384 1 rupee (Ban 

galirt Indian Institute it Science) [111 

Svirigcs Geologlska Vndersiknlng Ser Ca No 28 Stripa alal 
nita gnologi Av P r Oeijcr Pp 43 1-3 plates (Stockholm P A 
NonUdt and Stmer ) A uu kr [111 

New /f aland Department of I ands and Survey Annual He) ort 
on Scenery Preservation fi r the Year ended 31st March 1938 Pj 1# 
(Wellington Government PrInUr ) M (111 


_ dwleh PolyUehiilo Londi ii SE18— Ihe 


Reports and other Publications 

(«o( Ituluded in thr monthli/ Booh bupplomenl'l 

Great Britain and Ireland 

Department of Selentiflc and Industrial Research Report of the 
Road Reiearch Board with the Report of the Director of Road Reeearch 
for the Year ended 8Ut March 1938 Pp vm + 191+lS plate* (lam 
don H H Sutlonery Office. ) 4s net [2710 

London Shellac Research Bureau TechnUxtl Paper No 13 Shellac 
Esters— Esteriflcattoii of Hydroxyl Groups of lac with Acid* By 
Dr R Bhattacliarya and Ur II S GIdvanI 14 Five Tecli 

nlcal Paper No 10 Fractionation of Lac By Dr R Bhattacharya 
and O U Heath Pp 16 Free (London Loudon Shellac Renearch 
Bureau ) [2710 

Pioneer Health Centre Ltd Annual Report 1937 Pp 33 + 4 
plate* (lAindon Pioneer Hi altb Centre Ltd) (3710 

Medical Reaearch f uncll Eighteenth Annual Report of the 
Industrial Meal'h Research Board to Soth June 1938 Pp lv + 62 
(London HM Stationery Office ) Is net [2810 

A8L1B Book Ll*t Vol 3 No 4 June Pp 103 143 (London 
Aatoolatlon of Special Libraries and Infanuatlon Bunaux ) Free 
to Member* to non Members lOs M per annum [111 

Ooologloal Survey and Museum A Guide to the Geological Column 
exhibited In the Miueom of Practical Geology By Dr R L Sherloik 
Pp U + B (London HM SUUunt ry Office ) 2d net [111 

Technical PubUcaUon* of the International Tin Sosearcb and 
Devel^ent ^ Serte* A No 78 A Study of the Mechanloal 

Propertle* of Tin Rich Antimony Tin Alloys By Prof D Uaiwon 
and Dr W T PeU Walpole Pp 24 Free Serte* A, Ho 79 The 
Nl<*el and Chromlim Plating of TlnpUte ByA W HotheiaaUand 
L ^„^^**S***^ ?*+* P***** ftondon Intematlooal 

Tin Reaearch and Development Connell ) (111 


94 CaUlogue i 

Pp 34 Ser 2 Nr >3 ca ucusite u line neuuieuse ouscure 
le ayntAme aolalte calciiide d npris les mi uvement* oomdtalre* Par 
Axel (orlln Pp 14 Ser 2 Nr 96 (Hlstoriral Note* and Papers 
Nr 13) Note* as to C wniologleal Idea* In Al Quran By Abd< I 
Hamid Samaha Pp 9 Ser 2 Nr 97 Accidental and Systeniatle 
Frrot* of Hodrm Trigonometru Pamllaxe* By Erik Hi Imberg 1 p 
68 Ser 2 Nr 98 Positions of IIU Ston mainly Eclipeing Binaries 
and Befetenco Stars of Nehi «e By Erik Uolmberg l“p 19 Ser 2 
Nr #9 The Orli utation i f the Orbit Plane* of Visual Binary Stars 
By Folke Berglund Pp 13 Ser 2 Nr 102 (Historical Notes and 
Fapeiw Nr 14) The LunI SoUr Calendar By Lewis A K Wallace 
Pp 12 (lund Astronomlska Observatorlum ) [111 

Government of Iraq Ministry of Defence Mi teorologloal Sente 
Annnal Report of the Director No 2 Year ending Jlst March 1938 
Pp 26 (Baghdad) Government Press ) [2)1 

Serlpta Aoademica Hierosolymltana Simon Vellkovsky Founda 
tion SclenUflo Report 1 Polycyclic Aromatic Hydrocarbons By 
Ch WeUmann and B Bergmann Pp 42 (Tel Aviv Serlpta 
Academioa Ulorosolymitana ) [311 

The Soaring Cycle Pp 68 (Washington D C The Soaring 
Flight Co) 5 dinars [411 

Catalogues, etc 

Chimlsche Novitatin Jahrgang 38 Hifl 1 Jull Pp 72 (Lelp 
elg UtuUv Fook GmbH) 

Catalogue of Oeni ral Literature (Catalogue No 631 ) Fp 04 
(london Francis Edwards Ltd) 

Aemnaotlk und Meteorologti In Aiuwahl BUcher ZeltsehrUten, 
Abhandliingcn (Antlquariatskatalog Nr 724 ) Pp 32 (Lelpilg 
Gustav kock OmbH) 

Movable, Focussing Self suatalning Fittings Eighth edition Pp 
22 (Haxel Grove nr Stockport John Dugdill and Co Ltd ) 
Hiisik Fraktlsoh HUtortseh Theoretlsch Toll 3 MoDowell— 
^n^r ^G^ijuartet* KaUlug Nr 63 ) Pp 226-336 (Leipzig 

DtOuilon Pniu)* for Um production of High Vacua (Dlf 1 ) Fp 
10 (London W Edward* and Co ) 
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Universities and Citizenship 


T he report of the 1938 congress of the National 
Union of Students held at University 
College Nottingham which recently appeared 
under the title The Challenge to the University 
(London National Umon of Students) is a 
worthy successor to the admirable report on 
graduate employment issued last year While 
disclaiming any attempt at an authontative state 
ment it gives a stimulating picture of the way 
m which the problems of a umversity are being 
faced by the students themselves and of the 
extent to which the suggestions and ideas of the 
report of the University Grants Committee have 
permeated the student body 
The report has mdeed gamed rather than lost 
m force through recent events which have focused 
attention upon the importance of a definite 
national pohey m regard to man power and the 
most effective means of utilizing professional and 
teohmoal workers m the national service m time 
of emergency Every approach to the problem of 
national defence emphasizes the importance of 
leadership whether we are oonsidenng the organ 
ization and utilization of national resources in a 
tune of emergency or the wider question of 
national reoonstruotion along hnos which permit 
freedom for development and mdmdual activity 
m time of peace whde providing the basis and 
framework of a defence policy adequate to meet 
the demands of any sudden emergency 
Leaving on one side some of the fundamental 
problems with which the issues of peace and war 
must always confront a umversity m its pursuit 
of leanung and the dismterested search for truth 
the problem of national defence poises problems of 
great magmtude to the umversity Indeed no plan 
OP pdioy of national defence can be regarded as 


adequate which does not have regard to the 
position and oontnbution of the umversities while 
safeguarding their highest ideals and traditions If 
a university is to participate actively m the task 
of national defence or preparation for defence it 
cannot be on terms which violate its independence 
of thought or its loyalty to the aim of furthenng 
human welfare and knowledge 
Two fundamental pnnciples are urged m the 
report namely that the umversity should provide 
the means whereby its students can fit themselves 
adequately for an effective position m the vooa 
tional strata of society and that it should assist 
its students to develop powers of thought and 
mterest m the affairs an i problems of the modem 
world so that ultimately they may play a full and 
leading part m the hfo of the national and inter 
national commumty These are mdeed mdispensable 
irom the pomt of view of national efficiency 
The real problems mse indeed not from 
divergence of aim or prmciple but from the 
question of methods Methods which may best 
serve national efficiency from the pomt of view 
of national defence at least on a short view are 
not necessarily the best to safeguard the ideals 
or independence of the umversity or its teachers 
or students One of the difficulties of the times is 
the necessity of confrontmg the totalitarian 
regimes with their menace to independent and 
creative thought and man s richest spintual 
hontage with a disciplme and organization no 
less resolute or capable of sacrifices because it 
safeguards the freedom of thought and love of 
justice which are the mainsprings of man s finest 
achievements Upon the solution of this problem 
the future of mankind largely depends and no 
poboy for defenoe which ignores it oan onbst the 
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enthuBiasm and support which will safeguard and 
enrich the truths which democracy represents 
The democracies have to meet the challenge by 
provmg themselves able to add to their own 
noblest tradition and heritage 

This factor in itself should strengthen for 
example the appeal which appears oven more 
clearly m the report m an address of Dr F I inooln 
Ralphs for lecturers selected for the ability to 
inspire and expound rather than for their capacity 
for research The consideration of man powi r m 
relation to national defence throws into new relief 
the question of limiting the numbers of those who 
receive a university iduoation and the importance 
of abihty boinj, the a le criterion for entrance to 
a university Again the point of view of national 
defence strengthens the case so ably argued m the 
report for greater attention to the physical well 
beuig of students and attempts to raise their 
general standaid of physi jue whether by measures 
designed to provi nt illness or under nourishment 
the extension of medical examination further 
provision ft r the treatment of illness whether by 
the extension of health insurance or m other ways 
or by mereased provision for physical training and 
exercise 

It can scarcely be denied that m many of 
those respects the democracies have lagged behind 
the totalitarian States and if the necessity for an 
effective pobey for national defence stimulates 
action to improve the situation whde still safe 
guarding the independence and mtegrity of the 
universities the recent cnsis may not have been 
without its gams Fven from the point of view of 
national defence the broadeiung of university 
trammg is desirable to stimulate the growth of the 
virile citizenship upon which the coiitmuanoe of 
democracy depends Any measure which chocks 
excessive specialization encourages a knowledge 
of pubhc affairs the abihty to thmk clearly and 
critically not merely m abstract fields but also in 
regard to the complex affairs of human society 
and the power of disinterested thought m itself is 
a stop to the provision of the wise and intelhgent 
leadership needed 

The report provides welcome evidence that the 
responsibihties of citizenship are recognized by a 
growmg section of students themselves no less than 
of the university authorities and the consensus of 
opimon revealed encourages the hope that m Great 
Bntam at least the demands of a defence pohoy 
upon the universities will be met without encroach 
mg on their inherent freedom of thought mvestiga 


tion or teaching It should not be forgotten how 
ever that many of the measures outUned in the 
report for improving the present position turn 
essentially on finance Increase in staff extension 
of maintenance grants provision of new buildings 
hbraries etc may all be required and the report 
stresses the need for an increase in the Treasury 
grants to the universilits 

Under the present conditions it is unlikely that 
such an increase can bo looked for except as part of 
a comprehensive and long range view of the national 
resources such as is involved in the formulation 
of a definite policy of national difome covering 
the resources of man power no less than of material 
resources and in which the contribution an! plact 
of the universities are fully considcrtd Any such 
roview can scarcely fail to lead to mereased pro 
vision for the care of student health and for 
physical trauung and i thi r means designed to 
assist the student to take a fullei part not only 
in the communal hfe of the university itself but 
also m that of the community at large 
If however the bearing ( f such aspects of 
student life on national service is more obvious 
the more fundamental contribution of the univor 
sity should not lie overlooked It is only os a 
democracy can provide the leadership which is not 
content merely to rest m the past but can make 
positive contributions to the solution of the 
problems of to dvy brmgmg to bear upon them 
constructive and creative minds which m courage 
resourcefulness and self discipline are at least thi 
equal of any to be found m the totahtarian regimes 
that it can hope to suivivo In the long run it is 
on the universities which safeguard freedom of 
thought and investigation of learning and im 
partial criticism that democracy must rely both 
for the supply of leaders and for the vision and 
mspiration which will enable it to meet the greater 
demands of the present day 

The sigmfioanoe of this contribution has been 
emphasized by the recent unhappy events m 
Germany The horror and revulsion with which 
the world regards the further persecution and 
suffermg mflicted upon those of Jewish origm have 
brought also the realization how fragile are the 
barriers between us and relapse mto barbarism 
Only wnse and independent leadership alive to 
human values and capable of impartial and con 
struotive cnticism can save a nation be it under 
totahtarian or democratic government, from the 
many dangers which attend mass hysteria and 
propagsmda 
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Mathematical Biology 


Mathcmaucal Biophysics 

Phj^ioomathematical Foundations of Biology By 
Nicolas Rashevsky Pp xvui + 340 (Chicago 
University of Chicago Press London Cambridge 
Umvorsity Press 1938 ) 18e net 

S OME ton years ago, Dr Nicolas Rashevsky 
then a young mathematical physicist turned 
hiB mind to biological problems and ever since 
he has been writing papers on the borderland 
between physics and biology too hard and too 
speculative for some but which others have read 
with great mterest and attention 

Dr Rashevsky has a way of his own Ho is 
neither observer nor experimenter His business 
IS to reflect on what other men have seen or 
dl8co^ered to interpret it anew and to use the 
help which mathomati<.al methods give to guide 
hu. thoughts and help his reasoning The physicist 
deals with atoms of extreme complexity but cnly 
yesterday thermodynamics were well and tnily 
laid on molecules as simple as billiard balls The 
histologist keeps adding to our knowledge of the 
complex structure of the cell but Ur Rashevsky 
would have us meditate over an imaginary cell 
simplified almost out of all knowledge A first 
approximation based on so simplified or idealized 
a < ell must be far from the whole truth but it m xy 
be a first step on the way to comprehension 
We may simphfy our coll as wo hke even 
reduce it to a little structureless sphere but it 
must still be a seat of chemical activity and 
change What leads to cell division in such a cell 
18 the first question Dr Rashevsky asks The 
ratio of volume to surface increases as the cell 
grows and the duo balance between them is lost 
thereby this is true and obviously true but what 
does it mean J In its constant metabohsm thmgs 
enter the cell suffer change withm it and pass 
out agam diffusion goes on both without and 
withm , diffusion currents are set up diffusion 
gradients are established and forces act pro 
portionally to the gradients of osmotic pressure 
The cell is a seat of energy and a centre of force 
for the old phrase which Gofxlsir used nearly a 
hundred years ago turns up again with its meaning 
a little altered and better defined 

In the simple, homogeneous sphencal cell the 
resultant forces will be ml In a shghtly deformed 
sphere absorption or diffusion mwards will tend 
to set it right but the dififiision outwards 
of substances formed withm will tend to dis 
tort it the more and in certam oiroum 
stances these latter forces actually tend to split 


the cell They have against them the force of 
surface tension a powerful opponent so long as 
the coll IS small there must be some critical size 
where the forces leading to deformation get the 
upper hand and disruption or cell division ensues 
On such hues os these but with the argument 
illustrated mathematically in ways that are 
always lengthy and often hard Dr Rashevsky 
discusses cell division and arrives at certam 
tentative quantitative solutions which turn 
out to bo of the order of magnitude of 
ordinary cells He goes on to discuss some of the 
many cells which like a red blood corpuscle a 
JhuglcTia or x Paramecium are very f ir from 
spherical but are yet able to maintain fheraselvos 
m quasi oquilibiium or a stcxcly state so long as 
thoir metabohsm cont niics an 1 i given distn 
1 ution of forces is maintained B it we m ist not 
suppose nor does Dr Rashevsky attempt to 
persuade us that the road is easy or our coiiise 
assured It is a difficult business all along and 
in an interesting appendix (to which Dr (lale 
Young 8 work contributes) the mam discussion is 
somewhat simplified and is ceitainly improved 
Formilablo difliculfies remain ihe case of the 
shghtly deformed cell is not difficult to understand 
but th su ccssivt. si iges i ilmmding m division 
are hard to follow J hen comes the further 
difficulty that no two cells are quite alike 
they have their little difleiences m outward 
form and greater differences m internal con 
tent and these differences would greatly affect 
our calculations if we did not neglect them 
one and all Yot hfe goes on just the same m all 
of them and the mode and rati of cell division 
seem insignificantly changed 

Begimmig with the dividmg coll the first half 
of the book keeps m view os a far off aim 
nothing short of a physico mathematical theory of 
organic form the latter half passes on to physio 
logical questions concernmg nervous irritability 
excitation mhibition conduction and reflex action 
An mteresting chapter (xvu) reprints a five year 
old paper of the author s* in which he explamed 
nervous excitability on hues analogous to A V 
Hill 8 well known two factor theory but some 
what vaguely based on Jacques Loeb s work on 
the effect of relative conoertrations of antagonistic 
ions He looks on the nerve as likewise oontammg 
two antagonistic substances the relative oonoentra 
tion of which leads at a certain pomt to excitation 
When a current passes along the axon, ionized 
■ OutUa« of a riijaico HsthemsUcsl Tlieory of ExclUUon uid 
InhiblUoa Protaplatma 80 48 &6 (1033) 
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substances flow one way or other and according 
as the inhibiting and exciting substances go to or 
fro and go the same or opposite ways various 
significant possibihties occur some of them such 
as have received experimental confirmation at 
A V Hills hands 

Dr Rashevsky starts afresh with the volley of 
impulses which Adrian finds set up m a nerve 
fibre with a vibrational frequency varying as the 
intensity of the stimulus When conelatid with 
the same two factors in a diagrammatic system of 
neurones and synapses with a finite velocity in 
the one and a finite delay ui the other many 
curious possibilities emerge A continual stimulus 
may lead to brief inhibition and lasting excitation 
or to just the converse a sudden stoppage of 
the inhibitory stimulus must in other oirciim 
stances lead to feherrington s rebound phono 
monon or something very hke it and a certain 
particular distribution or pattern of peripheral 
stimuh will lcw.1 to a maximum or optimum 
stimulation at the centre But here and m all 
his other physiological chapters the weakness of 
the authors speculative method is more apparent 
than in lus theonos of the division of the cell. 


For a certain amount of pure speculation comes 
m handy and is even welcome m a case all but 
beyond the reach of experiment but nerve 
physiology is another story Sometimes the more 
throwmg of a phenomenon mto mathematical 
form opens our eyes to something new as when 
Lotka and Volterra gave mathematical precision 
to vague instances of the struggle for existence 
But it oftener happens that mathematical sym 
holism leaves us just whore we were before and 
merely expresses perfectly general relations where 
we had looked for something which should apply 
to and elucidate a specific case What Michel 
Petrovich cilled the Mocarusraes communs aux 
phe^nomhnes dispaiatos illustrate over and over 
again the unimport nice of mathematical analogy, 
and the need for something more than mathe 
matical symbohsin 

We may admire Dr Rashevsky s leammg and 
boirow ideas from his ingenuity but the physio 
logists will go on experimenting m their own old 
way Sir Charles Lyell said to the geologists 
Travel travel travel ' and the physiologists 
say to one another Experiment experiment 
experiment > D Arcv W Ihompson 


The International Congress of Zoology 


lae Congris international de Zoologie tenu it 
Lisbonne du 15 au ai Septembre 1935 
Coraptes Rendus Vol 1 Pp xix + 228 + 644 + 
30 plates Vol 2 Pp 645 1514+41 plates 
Vol 3 Ip 1515 2424+28 plates (Tisboa 
Casa Portuguese 1036 1937 ) n p. 

T he proceedings of the twelfth International 
Congress of Zoology which met at Lisbon m 
September 1936 have now been published m three 
handsome volumes which form part of the senes 
Arquivos do Museu Bocage issued by the 
Zoological and Anthropological Section of the 
National Museum at Lisbon About two hundred 
papers communicated to the Congress are pnnted 
m full in the three volumes (eaoh of nearly tune 
hundred pages) and they are illustrated by a 
hundred plates some of which are m colour m 
addition to many text figures Ihe preparation 
and editmg of this vast amount of matenal (m 
five languages) must have imposed a heavy burden 
on Prof A R Jorge the president and Prof F 
Frade the general secretary of the Congress and 
they are to be unreservedly congratulated on the 
result The pnntmg and illustrations reach a 
very high standard and it is evident that neither 
trouble nor exjpense has been spared Those who 
bad the good fortune to expenenoe the lavish 


hospitahty with which the Congress was ontei 
tamed at Lisbon will be gratof il to their Portuguese 
hosts for having provide 1 such a w irthy record 
of a memorable occasion 

It IS assuredly not to bo laid to their charge if 
the general scientific interest of these volumes 
does not on the whole rise much above what one 
18 accustomed to expect in the reports of mter 
national congresses There are some addresses 
espeoially among those delivered at the plenary 
sessions of the Congress handlmg major questions 
of biology which every zoologist will be glad to 
have upon his shelves Similarly in the more 
speoiahzed proceedings of the vanous sections 
there are many papers which will appeal to a 
much wider audience than was able to hoar them 
delivered at Lisbon Nevertheless it is evident 
that there are many who see m the prooeedmgs 
of an mtemational congress merely another 
vehicle for the pubhoation of papers dealing with 
matters of detail and often of the most limited 
mterest even to specialists One would have 
thought it self evident that desonptions of new 
species were entirely out of place m such a pub 
hcation but there are several papers m these 
volumes that consist of httle else Very httle 
general disoussion took place on the papers read 
and still less is here recorded m prmt 
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In the present state of world affairs any 
measures that facilitate mteroourse and co 
operation between scientific men m different 
countries are deserving of the fullest support 
Among such measures the holding ot periodical 
congresses is one of the most important and 
valuable, and those who undeitake the heavy 
tasks of organizing and preparing for them deserve 
the gratitude of their colleagues It may seem 
ungracious to suggest addmg to these tasks but 
there are certain reforms which if they could be 
earned out would add greatly to the interest and 
eflFectivoness of the mootings A group of the 
British delegates to Lisbon has already suggested 
to the pennanent committee that future con 
grosses might bo made more profitable to those 
taking part if discussions could bo arrangetl based 
upon papers which mstoad of bemg read at the 
meeting were prmted and circulated to the 
members in advance This mtthod has boon 
adopted with success at certain international 
congresses of more limited scope and while there 
would bo obvious difficulties in the case of so v ast 


and diversified a field as that covered by zoology, 
it would be well worth while to try the experiment 
on a fiiture occasion 

One of the most successful attempts at mtei 
national oo operation organized by previous meet 
mgs of the Congress of Zoology has been the Inter 
national Commission on Zoological N omonclature If 
its decisions have not always received the unanimous 
assent of zoologists it has rendered an immense 
service by providing the only code of zoological 
rules that has any claim to international authority 
At Lisbon it was able to present a report recording 
considerable further atlvancos towards a stable 
system of nomenclature One pirticularly hopeful 
step was the adoption of a long list of nomtna 
c/maenarula m which changes that would have 
led to serious confusion are avoided by suspension 
of the rules in the mdividual cases Most unfor 
tunately owmg to causes that could not have 
been foreseen the Commission has been in a state 
of suspended animation smee the I isbon meetmg 
It 18 to bo hoped that it will bo able to resume its 
beneficent labours before long W 1 ( 


P r a c t*! c a 1 

(1) Handbuch dcr biologischcn Arbeitsmcthoden 
Herausgegebon von Prof Dr Fmil Aberhalden 
Lief 460 Abt 9 Mothoden zur Erforschung der 
Leistungen des tiensohcn Orgamsmus led 3 
Heft 7 (Sohluss) Methoden der Vcrorbungsforsch 
ung Methoden zur Zuchtung von Drosophda 
von Q A Lebedeff Methoden der Erforschung 
der Vererbungsvorgange bei Pflaruen von I) 
Brieger Methoden und Ergobiusse boi der 
Zuchtung von Totngmffi von Robert K Nabours 
Pp 116-1402 + xui (Berlm und Wien Urban 
und Schwarzenberg 1937 ) 17 gold marks 

(2) Practical Plant Breeding 

By W J C Lawrence Pp 155 (London 
George Allen and Unwm Ltd , 1937 ) Ss Od not 

TN a recent issue of Nature (138 972 1936) 

there appeared a letter direotmg attention to 
the neglect of genetics by British universities The 
letter was received with the apathy oharactenstic 
of British biology where genetics is concerned No 
one demed the need for genetics m umversities 
but only one correspondent supported it Mean 
whde we have oome to rely on the USSR and the 
Umted States to lead the world in genetioal 
research Although plant breeding has now become 
one of the foremost activities m the agnoulture of 
the Bntish Empire and despite the stimulus pro 
vided by such institutions as those at Edmburgh 
and at Merton, many umversities offer no more than 


Genetics 

half a dozen lectures on primitive Mendchsm mider 
the title Evolution and Heredity and practical 
teachmg m genetics is confined to three or four 
departments The four works which oome under 
review in this notice should remove one of the 
last excuses for shirkmg iiractical classes in 
genetics 

(1) Dr Lebedoff m the compass ot 67 pages sets 
out clearly all the mforraation one is likely to need 
for culture work with Drosophila rates of develop 
mont at different temperatures data on fortihty, 
technique for dealing with stock preparation of 
media and construction ot thermostats methods 
of countmg eye facets f ytologiral tochmque (con 
tributed by Dr Stem) and X ny analyses 

Dr Bneger s contribution on methods m plant 
genetics covers a wide field Ho presents data on 
the size of populations required for estimating 
segregation with precision and on the teclmique 
of hybridization and there follows x synopsis of 
statistical methods The synopsis contains a 
number of useful tables but does not provide 
either theoretical treatment of the formuUe or 
practical examples on apphcations of genetics 
There is a section on the various kmds of Mendehon 
segregation and upon methods of calculating link 
age and three pages on useful methods for 
making oytological preparations 

Dr Nabours contribution on the grouse looust 
oontams more results than methods It is a useful 
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summary of the work on the genetics and cytology 
of Tetngmaa (Othoptera) and mcludea details of 
X ray work on ApoteM\x on parthenogenesis and 
the inheritance of colour patterns 

(2) Mr Lawrence modestly describes Practical 
Plant Breedmg as a guide book for the enter 
prismg gardener This function it will most 
certamly perform but it can be recommended to a 
wider pubho Chapters iv and v contain withm 
fifty pages an account of Mendelism and the 


cytological basis of inheritance excellently suited 
for elementary students The chapters on the 
technique of hybridization and on methods of plant 
improvement are as appropriate for the enterpnsmg 
university teacher os for the enterpnsmg gardener 
Mr Lawrence s stylo is easy and clear The book 
and the technique it describes should bo introduced 
mto the botany departments of all umversities 
still at the SIX lectures on evolution and heredity 
stage Eric Ashby 


Bessel Functions 


Bessel Functions 

Part 1 runctions of Orders Zero and Umty 
(British Association for the Advancement of 
Science Mathematical Tables Vol 6 ) Prepared 
by the Committee for the Calculation of Mathe 
matioal Tables Pp xx+i88 (Cambridge At 
the Umversity Press 1937 ) 40s not 

T he worthy completion of a long and arduous 
task wUl always draw from the beholder the 
tribute of an almost personal gratification Our 
sympathy and mterest are at once enlisted by the 
openmg sentences of Prof L H Neville s preface to 
the latest volume of the Bntiah Association 
mathematical tables Volume 6 a table of Bessel 
functions of orders zero and unity It is with 
the satisfaction of keeping a long anticipated 
engagement that a Committee of the British 
Association issues its first volume of tables of 
Bessel functions Half a century ago the Com 
mittee decided that the tabulation of Bessel 
functions was the most useful undertakmg that it 
could promote Our sympathy is deepened when 
wo re^ that Prof Alfred Lodge who had been 
one of the ongmal Committee of 1889 and to whom 
this handsome volume is dedicated in terms of 
grateful affection died on the very eve of its 
publication 

The tables appear to the reviewer to be as much 
above praise as they are beyond cnticism In the 
course of a most valuable and mterestmg account 
of the oonstructmg and multiple checkmg of the 
tables (an account which mcludes a list of errors 
discovered m pre existmg tables of Bessel functions) 
Dr L J Omme a member of the Committee 
states that m the reodmg of proofs not a smgle 
compositors error was found m some 280 pages 
oontainmg just imder a million figures He ex 
presses the behef that the tables are completely 
from error and no one has a better nght 
to be behoved m such a matter 


The tables are pnncipally of the functions (to 
use the most accepted notation) J»{x) J (x) 
y.(i) Y,(x) I,(x) h(x) K,{x) K,{x) of the last 
two multiphod by e* and c-* respectively and short 
tables of e* and e-* themselves In addition there 
are tables of the first 160 zeros of J„(x) and Ji(x) 
with the value of the other of the two functions for 
each zero and a similar table of the first 50 zeros 
of Yt(x) and Yi{x) The most extensive tables 
occupymg some 170 pages are those of Jo{x) and 
Ji{x) to ten decimal pi vees from a: = 0 by steps 
of 0 001 to a: — lb then by steps of 0 01 to a; — 26 
Ihose for y,(a:) and y,(x) are from a; = 0 by steps 
of 0 01 to a; — 26 those for /,(*) and /i(a:) are 
to eight decimal places from a: — 0 by steps of 
0 001 to a; = 6 those of K,{x) and K (a:) are to 
ten places from a: = 0 by steps of 0 01 to a; — 6 
the products of these by exponential functions 
carry the range to x = 10 then by steps of 0 1 
to X = 20 Interspersed are pages of formula! and 
recurrence relations asymptotic senes and tables 
of auxihary functions All tables are supphed with 
second central differences and the lost four pages 
provide Everett and Bessel interpolation co 
efficients with a short dcscnption of how to use 
them 

It 18 pleasant to read of the generous oo opera 
tion of Prof K Hayashi who allowed the Com 
mittee to use his own published tables and of 
Prof H T Davis who provided the Committee 
with a 16 decimal manusenpt table of his own 
and renounced pubhoation of this m favour of the 
Committee 

Nothmg remams but to congratulate the Com 
mittee Table makmg is an art m which beauty 
and utility are interfused and indivisible This 
book more than mamtams the high standard sot 
by its predecessors m the senes It is gratif 3 nng to 
learn that a second volume of Bessel functions 
of other mtegral orders is m an advanced state 
of preparation ' A C A 
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Sutistical Year-Book of the World Power Conference 
No 2 Data on Resources and Annual Statistics for 
1934 and 1936 Edited with an Introduction and 
Explanatory Text, by Frederick Brown Pp 132 
(I ondon World Power Conference, 1937 ) 20a net 

T his Year Book represents a further stage in the 
attempt of the 'W orld Power Conference to coin 
pik mtemational statistics of power resources, de 
\ olopment and utilization upon a comprehensive and 
comparable basis As m the first publication (193b), 
definitions of each jiower typo together with uniform 
tables were supfiliod to national committees and 
other organiaations for their returns Ambiguities 
and minor defects discovered m those definitions 
durmg preparation of the first Year Book wore 
rectified before circulation, and a corresponding 
improvement is reflected m this second volume 
Admittedly a certam amount of additional data 
extracted from published sources could have been 
added, hod they been expressed m similar units to 
those adopted by the World Power Conference to 
make the work even more complete , but throughout 
the volume the editor has followed a policy of m 
eluding only those data which conform closely to the 
dofinitioTis adopted as standard for this work Ihe 
statistics presented, therefore, may be regarded as 
accurate from the pomt of view of comiianson with 
each other, though they are m no sense claimed to 
be comparable wuth other published statistics 

Statistics rolatmg to production and distribution 
of manufactured gas and to production stocks 
imports exports and consumption of coke are in 
eluded m this volume for the first time Indeed, with 
the exception of wind and sun power, which the 
compilers state are the principal omissions prac 
tically every type of solid, liquid and gaseous fuel, 
together with water power and electricit> bos been 
dealt with 

Animal Life m Fresh Water 

a Guide to British If rtsli water Invertebrates By 
Dr Helen Mellanby Pp viit-|-296 (London 
Methuen and Co , Ltd , 1938 ) 8« 6d net 

I N recent years, partly as a result of the establish 
ment of the freshwater Biological Associations 
station on Lake Wmdermere, there has been in Great 
Britam a welcome revival of mterest in the fresh 
water fauna and flora The ease with which many 
tvpes con be obtamed almost everywhere and kept 
alive m small aquaria makes them very suitable 
material for the school toachmg of biology, and Mrs 
Mellanby’s book has been planned to provide a guide 
for School teachers and pupils For this purpose it 
IS m many ways well adapted 

A large number of common mvortebrato typos are 
desenbed and figured in sufficient detail to enable 
the elementary student to identify his captures 
approximately, and some account is given of the more 
important features of their habits and life histones 
It 18 much to bo regretted, however, that a little more 
care has not been taken with its compilation Mis 
spellings such as “cilise”, “flagellsB laoustrsB* , 
'CMrmomout", "Notemma ’ (for Notommata) ' ChaA- 


onotua (for ChaUonoius) and the like occur on almost 
every page and will cause needless trouble to the 
student The stylo is sometimes slipshod, as, for 
example where it is said that the Spongilla fly 
(butyra) is not very common but this may be due 
to Its being small and incons[>iouous A sedentary 
animal attachoil to the bo<ly of another animal is 
by no moans an epiphyte , and the colour of grey 
or brown sjKicimons of Hydra is not duo to zoo 
ohlorollie W T C 

Modern Physics 

a Second Course in tollogo Physics By Prof G F M 
Jauncoy Second f dition Pp xvii + 602 (London 
Chapman and Hall I td 1937 ) 22« net 

T hai Piof laimcey s book, now appearmg m 
a second edition has boon ropriiiteil three times 
since its first publication in 1932 is siilTicient testi 
inony to its usefulness Ihe date of the first edition 
gives a hint of the print ijial additions to be expected 
and to bo found in tins new edition Besides these 
additions, which have mvolved much re arrangement 
and re writing chapters on wave motion, the new 
quantum theory and pin sics of h gh pressure have 
been added 

for the information of new readers it should be 
stated that Prof Jauncoy s book contoins a fair 
measure of classical and introductory woric including 
chapters on alternating currents the i let tromagnetio 
theory of radiation, gas kinetic theory, geophysics, 
and astrophy sics, to mention five out of the twenty six 
chapters which go to make up the book One chapter 
deals with Some Useful Mathematics , and this 
chapter m view of the demands on the space allotted 
to the volume could be curtailed with advantage , 
the quite eUinentary calculus considerations are 
suiely unnecessary to the typo of stuiknt likely to 
benefit by the study of the book which, considered 
as a whole, is on aiimirable elementary mtroduotion 
to the study of the problems of r i^om physios 
But Prof Jaunoey should not describe Maxwell who 
was a distmguished expionont of the art of writing 
light verso, as g ven to writing verses of the jingle 
type % A F 

A Text Book of Physics 

By Dr I) B Deodhnr Pp \ +672 (Allahabad 
T he Indian Press, Ltd 1 937 ) 0 rupees 

D r DEODHAR has produced n useful text book 
of physics for students of mtermediate grade 
The book covers rather more than the usual ground , 
the topics are discussed clearly and m some instances, 
a little more fully than is commonly the 06ue There 
is a good selection of examples, and a welcome feature 
of the book is the number of succuiot descriptions of 
applications of physical principles to technical instru- 
ments 

The book bears signs of humed writing — Foucault 
appears consistently os Foeault, and there is a re 
markable diagram showing the asoent of mercury m 
an open tube Maas is quantity of matter, Newton’s 
law of cooling is treated as an approximation valid 
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only for small temperature excesses, and the effect 
of temperature on the \olocity of sound is given in 
the form r — i, (1 + Ja/) It is more correct, twice 
as clear, and half as long, to show m a couple of 
hnes that the velooitj is proportional to the square 
root of the absolute temperature 

Iheso mmor errors will doubtless bi lorrected in 
a second edition A K 

Tropical Aquariums, Plants and Fishes 

By A Laurence Wells Pp 160 (London and Now 

York Frederick Warno and Co , Ltd , 1037 ) 3s 6d 

T his is a very useful little book written in a 
popular stylo by an expert in keeping and rearing 
small tropical lishes Mr Wells bos already pub 
lished valuable guides dealing with similar subjects 
aquariums and fish poiuls, and garden jiondB, fish 
and fountains The present book will be welcomed 
by many, for the cult of the tmy tropical fish is 
rapidly increasing, and a sound practical book, 
simply written, is exactly wlrnt is needed, and this 
18 what 18 offered With its aid there should be no 
difficulty m sett mg up aquaria and roaring the fishes 
The aquarium itself, heating, feeding, the best plants 
to use and how to deal with ailments, all have their 
share of space but half the book is taken up with 
short descriptions of the various fishes thomsolvos, 
their cLstributioii, habits, the prices which they fetch 
smd information for the treatment of each species 
The book is illustrated by numerous small sketches, 
nearly every fish bemg figured and also the various 
plants recommended for living m the aquarium 
It might bo pomted out that in describmg the foinl 
certam terms are used which are rather unusual 
for examplo, alg® as a singular noun and Daphnoe 
and Enchytres as plurals 

The Alloys of Iron and Chromium 
Vol 1 Low Chromium Alloys By A H Kinzol 
and Walter Crafts (Alloys of lion Boseurch Mono 
graph Senes ) Pp xv4-63'5 (Now \ ork and laindon 
MoGraw Hill Book Co , Inc , 1937 ) 36« 

T his volume IS tho first part of a review and 
summary of published infomiation and avail 
able unpublished data on the alloys of iron and 
chromium contaming loss than 10 per cent of 
chromium The second part, now m preparation, 
will deal with higher chromium alloys, including the 
heat- and corrosion rosistmg steels The constitution 
of the iron - chromium and the iron - carbon - 
ohronuum systems and the effect of chromium on 
the critical point is first dealt with, those chapters 
bemg followed by surveys of the manufooture, treat 
ment and properties of chromium steels and oast 
irons In preparing this monograph it is stated that 
nme thousand papers and articles were assembled; 
and that of these 478 were selected for detailed study. 
The latter group is given os a bibliography, arranged 
chronologically, and will prove a very valuable 
feature of the book A great wealth of data has been 
assembled in this volume, both in the text and in a 
large number of excellent tables and diagrams 


Metallography 

By Dr Cecil H Desch Fourth edition Pp v in 4- 
402 + 17 plates London, New York and Toronto 
Longmans, Green and Co , Ltd , 1937 ) 21* net 

P »R twenty eight years Dr Cecil Desch 's ‘ Metallo 
grapliy has served admirably as a standard 
text book for students of physical metallurgy, and 
had previously run through three editions 1 ho last 
of these, however, goes back to 1922, and therefore 
a new and revised edition was considered desirable 
1 his has mv olvod tho re wntmg of most of the book 
as well as tho mtroduction of now topics , among the 
latter are the improved technique of thermal analysis 
and of microscopic examination, tho changes occurring 
in solid alloys (including age hardening and tho order- 
disonlor transformation) and the processes of 
mechanical defonnation A section dealing with 
devclopiiients on the X rav side has liei n contributed 
by G U Preston 

With the passing of time since this book was first 
published, it has Is i ome still more hopeless a task 
to compress into one v olumo our loiowledge of 
physical metallurgy , but as an introduction and as a 
guide to the literature it continues to fulfil its function 
verv well 

An Introduction to Abnormal Psychology 
By V E hisher Revised edition Pp mii+ 533 
(New y oik The Macmillan t o 1937) 12s 6d net 
^ I "'Hlb book apjiears in a thoroughly revised form 
1 - T he lapse of only a few years necessitates much 
levision m an t xposition of such a suhjei t as abnormal 
psychology Rut the author has done more than 
amend the first edition Hi has added si \ i n new 
chaptirs and omitted thns of the old ones iloubled 
the number of illustiativo f asi s, and otherwise intro 
duoed a good deal of fresh material 

Ihe book is essentially a text book, giving full 
directions for further reading, and aiming at a 
thoroughly comprehensive view of the whole subject 
At tho same tune, it is mterestmgly written, and 
merits tho attention of the gonoral reader as well as 
that of the student of psychology 

The Basis of Tissue Evolution and Pathogenesis 
By Dr Albert A Gray Pp xix+92 + 7 plates 
(Glasgow Jackson, Son and Co , 1937 ) 7» 6d not 
N this book, which is the posthumous work of an 
emment Glasgow otologist, the author maintains 
tliat all tissues ultimately arise as the result of repair 
foUowmg mjury, and supports his contention by 
examples of the labyrinth in animals taken from hts 
work on tho subject He pouits out that tho term 
‘mjury’ does not mean merely gross meohanioal mjury 
but also moludes the damage infiioted by chemical 
agents, poisons and physical conditions, such as 
moisture, heat, cold, etc Ho does not, however, 
exolude the possibility of ohanoe variations or muta 
tions havmg also played a part in the process of 
evolution 

A short sketch of Dr Gray’s life and work is given 
m the foreword by his son 
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Aspects of High Polymeric Chemistry 

By Prof. H. Mark 


Introduction 

W HEN the magiiifiu'iit Htriicture known a-» 
organic chemistry was built up m the 
second half of last century, it contamed not only 
an enormous number ot new substances with 
uiterestuig and valuable propertaos, but also 
embodied a senes of more or loss general laws on 
the relations between the structure and the 
quahties of a molecule It was realized, for 
example, that the presence of certain atomio 
groups (OH, NH|, HSO,) had as a consequence 
solubility m water, that other combinations of 
atoms impressed on the molecule the property of 
a dyestuff, others again made it a narcotic, or an 
explosive, and so on These laws did not appear 
suddenly in clear and definite shape, but grew 
slowly with the development of chemical science 
They were nearly all formulated at first as pre- 
liminary rules, and their validity checked by the 
aid of the continually increasuig experimental 
material Some of them did not successfully pass 
this test , they are forgotten to-day and many of 
them are no longer known , others have survived 
and represent our present knowledge of the 
possibilities of constnictmg a molecule with 
required properties They can be called the leading 
principles of preparative organic chemistry, and 
are of utmost value for all synthetic work in 
chemical industry 

At present, another organic chemistry is in full 
development- the chemistry of the high molecular 
substances Although they are built up of the 
same atoms as the normal orgamo molecules, 
namely, carbon, hydrogen, oxygen and nitrogen, 
and only occasionally contam other elements such 
as sulphur, chlorine, etc , they are of incomparably 
higher molecular weight While the single molecule 
of a normal organic substance such as benzene, 
urea or naphthalene has (referred to 0 -- 10) a 
molecular weight of the order of magmtude of a 
hundred, the high polymeric bodies such as pro- 
tems, cellulose, rubber, polystyrene, polyvinyl- 
chloride, etc , achieve molecular weights of many 
thousands. At first they were found only in 
hving bodies as frame-buildmg substamces and os 
resins ; to-day we know quite a series of chemical 
reactions, which enable us to build them up 
synthetically, and they appear to bo growmg m 
unp nee both scientifically and technically 
Almost daily a new polymerization product is 
built up and studied. In the chemical industry, 


wo have to face already a host of commercial 
names, as neoprene, duprene, buna, perspex, 
victron, distrene, trolitul, mipolam, igelito, etc 

III this state of affairs, while we naturally wish 
to produce an increasing number of these new 
bodies, it IS also desirable to formulate some 
general laws on the relations between structure 
and properties, unless we are to lose all control 
over this rapidly growmg branch of chemical 
science. When we look back to the development 
of organic chemistry, we cannot expect that these 
laws will be at once before us in their full clear- 
ness, but they will emerge slowly from the fog, 
which covers the yet unknown and mystenous 
region of our science Hence wo are justified m 
putting forward some prehminary niles on the 
relationships between structure and properties, 
even although we are not yet m a position to give 
them the form of quantitative laws It must 
always bo remembered that we have to test these 
working hypotheses very carefully against the 
experimental material, and that wo must give 
them up at once if they do not work satisfactorily 

Some Important Variables 

Our actual experimental knowledge on poly- 
merization reactions enables us to state some 
characteristic features for a high-molecular sample, 
on which the final properties of the raatenal depend 
in a very important way 

(a) The dmnxcul nature of the raonomeno 
matenal ; it may lie either ahphatic or aromatic , it 
may be a hydrocarbon, an ester a chloride or a 
ketone , it may contam one or more double bonds 
Table 1 gives a survey of the most important 
materials as regards their chemical nature 


(UKHKAL tHABACTFK OZ OOMMONLl USKD MONDMhRIC MATKRUL8 


Chi-nilrBl clan* 
nrilicmonnnHr 

< liimlral fominla of tiie 
monomrr 


Hvdrooiirboiii. 

Ethylene, CH, « UH, 
Uutylen*^, <\H| 
llutadlexie, 

Ac«tvkne, C|H| 

Styrol, 

Uoprtno, (\lf$ 

Oppnnol 

V Irtron, Trolitul 
\'(itur»l nilibcT 

KkIcw 

VlnylaceUle, 

Acndlc enter ( .h,0 
Metliacrvlio vnur, 
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{b) The (average) length of the mam valence 
chains, which form the background of every high 
polymeno substance It depends essentially on 
the way m which the sample has been produced ; 
whether the polymerization was earned out at low 
or high temperature, with or without a catalyst 
and so on Table 2 provides some idea ot the 
numbers mvolved. 




MaU rial 

I)« un o of pob nu niHt m>ii, I « , 
Dumber (>1 niunomirs in the chain 

NatiiraJ rttbhrr 

Masticated rubber 

Low polynirrlaed styrene 
Modium .. 

HiKh 

Plii 


(c) The internal flexibility of the main valence 
chains According to the fundamental ideas of 
stereochemistry and statistics of molecular move- 
ment, a very long hydrocarbon cham has a certain 
amount of internal mobility due to the principle 
of free rotation around the single mam valence 
bonds This mobihty can be reduced by sub- 
stituents, double bonds, ring formation, etc 
Table 3 gives some examples of this property 


TlBLl 3 

Data on thk Fluxibiutt or ihr C’HAing 



(d) Main valence linkages betioeen the chains 
In certain cases, especially when the monomeric 
molecule contams more than one double bond, it 
is possible to create cross linkages between the 
long chains. This strengthens greatly the whole 
structure of the resin, makes it resistant to heat, 
impact and abrasion, but, on the other hand, 
increases the density and decreases the flowing 
properties This ‘netting’ of the chains may bo 
quantitatively characterized by the ‘netting index’ 
[Vemeltungszdhl), which mdicates the number of 

Table 4 

Data on Ckosb Linkaotn between the Tiiainn 


Very low, — . 3-5 
Medium, -« 5-10 
Medium, o' 5 10 
HlgU, o- 10-20 
High, ~ 10-20 
Aery high, 50 


Nstlve celluloee 


PolvAh 
Soft nil 


n»rd nibber 


cross linkages to a hundred cham hnkages. A 
netting number of 3 would mean that ui the 
sample we have on an average three bonds per- 
pendicular to the chains to a hundred parallel to 
them. Table 4 gives an idea of the amount of 
nettmg m different materials It must be pointed 
out that, in accordance to the prehminary state of 
the whole of our quantitative knowledge in this 
field, all figures have to be taken as very rough 
estimations, but nevertheless they form a useful 
basis for further and better work. 

Connexion between Structure and 
Properties 

After havmg enumerated some of the important 
factors, which together characterize in some way 
the structure of a high polymeno matenal, we 
may try to sketch some connexions between these 
factors and some of the more interestmg technical 
quahties For the present short survey, we choose 
the foUowmg properties : heat, oil- and water- 
rosistanoe, impact and abrasive strength, elcrtncal 
resistance and reversible elasticity There are 
others, which may be equally important , for 
example, the flowmg properties, the surface 
hardness or the dielectno constant, but it would 
bo inappropnate here to deal with them all. For 
the sake of simplicity, it must suffice to state the 
results which one can derive from our present 
expenmental knowledge together in a short table, 
without discussmg every one of them m detail 
(Table 6) 

At the top of the table, the different properties 
are named, and in the columns the four variables 
above-mentioned, namely : (o) chemical nature of 
the monomenc molecule , (6) length of the chains , 
(c) floxibihty of the chains , (d) netting number 
Two crosses mean that this particular variable has 
no effect on the special property at all , one cross 
indicates that it has little effect , if there is any 
effect it 18 stated m words. 

We see, for example, that the impact strength 
is decreased by a small nutting number and 
increased by a large netting number, that the 
water resistance is lowered by the content of OH 
and OCH, groups and made bigger by the intro- 
duction of CH, groups or fatty radicals, but that 
it is not affected by the cham length at all 

It is easy to see how such a survey can be used 
Let us assume we want a matenal with high 
heat-, water- and electncal-rosistance and great 
impact strength Then we shall take a hydrocarbon 
with long chains (whether they are flexible or not 
IS immatenal) and strong nettmg. If we want a 
rubber-hke material, we have to make use of very 
long and flexible chains without too much netting 
If it is to be oil-resistant we shall try to avoid 
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CHt groups in it, and w o find that, as regards the 
flexibihty and the netting number, the two 
quahties of oil resistance and high reversible 
elasticity require opposite factors Then it will 
depend on whether oil resistance or high elisticity 
IS more important, and the choice will fall on a 
nettmg number in favour of the more valuable 
quahty In the case of artificial rubber, for tyres. 


It IS easily realized how many possibilities for 
buildmg up substances of very intorestmg pro- 
perties are already available in such a rough and 
unexact seheme as Table 6 represents Nevorthe 
loss, it must be pointed out very clearly that it is 
absolutely necessary to work out every smgle case 
very carefully, and to weigh against each other 
all the required properties and possible results 
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muchly 
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by 
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netting 
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'tti*’ 
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for example, the range of reversible elasticity 
must not be very high (about 100 per cent) but 
abrasive strength and oil resistance are so im 
portant that one would prefer a considerable 
amount of nettmg, as is mdeed the case in all 
synthetic matenals used for this special purpose, 
as neoprene, buna, sowprene or thiokol 


At the present time, it is not possible to write 
down mathematical expressions for the relations 
between stnioturo and properties of high polymeric 
substances, but it is possible to derive some pre- 
liminary and imperfect rules, which will help us 
to find our way in this new and very promising 
field of modem cht mistry. 


An African Survey* 


'T^HIS great survey ot the problems of Africa 
south of the Sahara carried out by Lonl 
Hailey originated m a suggestion made by General 
Smuts in his Rhodes Lecture at Oxford m 1929 
when he pomted out that Africa was developmg 
under the control of a number of European powers, 
that different, and often confiictmg piinciples 
were bomg applied in the admmistrative, soeial, 
educational and legal fields, but that nowhere 
was there any survey of what was taking place 
in Africa as a whole His plea for a survey 
of the extent to which modem knowledge was 
bemg apphed to Afncan problems was met by the 
appomtment of a committee consistmg of Lord 


, Afrlcsn 8urv» a Study of Probloms arlBlag In Aflrlc* w 
of toe Sahara By ford Halley Imuod bv the t ommlttoe of 
AWcm Beaearch Survey nndor the auspice* of the Boyal Inetll 
of Intepuatlonal ABalrs Pp xxvlll + isffs (1 ondon Hew York i 
Toronto Oxford UolvenHy PrcM H»»8 ) 21 » net 


Lothian as chairman, Prot Henry Clay, Prof 
Reginald Coupland, Mr Lionel OiirtH Sir Richard 
Gregory Prof Julian Huxlej' Mr Ivison Mac- 
adam Hr J H Oldham Sir John Orr and Sir 
Arthur Salter, with Mias Ildda Matheson as 
secretary Ihe funds for the s irvoy were chiefly 
provided by the Carnegie Trustees and later by 
the Rhodes Trust. 

In 1933, Lord Hailey accepted tn invitation to 
undeitako the survey, but was unable to undertake 
personal work until 1935, though certain pre 
hmmary inquiries were set on foot m the mean- 
time It was mtended originally that the scope 
and form of the report— the conception of Lord 
Hailey — should be of a general character only , 
but as a result of a year’s journey through Africa 
from the Cape to the Sahara, m which a distance 
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of 22 000 nules was covered and information was 
sought and obtained from every possible source 
it became evident that the original conception 
must be much enlarged In the preparation of 
the report chapters dealmg with special topics 
were preparwl and the more important then cir 
ciliated among the Colonial and other Governments 
concerned as well as among authorities working 
on these topics from whom additions and 
comments have been received 

The Coramittoo boliovts in the words of I ord 
Lothian that this volume will mark a new era 
in the history of the continent — because it will 
enable those who are responsible for policy to 
consider it in the light of th« pn bloms of Africa 
south of the Sahara is a whole 

The method of approach is objective and 
factual In addition to discussmg the state of our 
knowledge of the problems of the development of 
Africa it desenbes the physical and social back 
ground out of which they have ansen and analyses 
the factors which must detormmo thoir solution 
H( nco the early chapters of the report after mtro 
ductory matter de il with the physical background 
survey and mapping climate and vegetation 
chmatology and meteorology as well as the 
African peoples their divisions and institutions 
and languages and the agencies for their study 
at the same time pointmg out deficiencies m 
method and scope 

While Africa has a larger proportion of tropical 
area than any othir contment from tho human 
aspect its most striking feature is the fact that 
with the exception of Australia it has the lowest 
ilensity of population m relation to its area Tho 
first of these facts has a special significance in 
relation to the extension of Furopean settlement 
in Africa the second seems to be connected m 
some measure with the existence of known 
deficiencies m the constitution of tho soil and with 
the prevalence of diseases facihtated by the mat 
nutrition associated with such deficiencies This 
fact gives special importance to the necessity for 
a scientific approach by the African Governments 
to the interrelated problems of agriculture animal 
husbandry and health 

A great number of areas m Africa still await 
topographical survey sufficient for the mapping 
needed for the handling of social problems and 
the work of matenal development It is however 
first necessary to supply an adequate geodetic 
framework on which a successful topographical 
survey must rest for the arc of the 30th 
meridian begun at the Cape early m the century 
on the advice of Sir David Gill has not yet been 
completed 

In dealing with the study of the African peoples 
for purposes of descnption the conventional 


classification of Bantu Hamitio and Negro is 
adopted There is no anthropological survey which 
would make possible a classification of tribes on the 
basis of physical characters For present purposes 
however it is felt that a study of racial origins is 
of less importance than that of tho reaction of 
\fnoan cultures to the influence of European 
cmhzation and that the social anthropologist 
cm fiiltil a practical function by providing matenal 
which will enable the African Crtivcrnments in 
directing thtii own policy to see that the process of 
adjustment to new conditions shall cause as little 
disturbance as possible to African society Anthro 
pological study has a further relevance m so far 
as observations made on African social life may be 
able to throw light on the existence of a char 
actenstic African mentahty Iho view here taken 
IB that African social conceptions do not necessanly 
indicate any intrinsic diffeience of character oi 
mental capacity between them and other peoples 
Neither the exainmation of tho biains of Africans 
as mdicitive of mental capacity nor mtelligence 
tests have as yet furnished any conclusion which 
will assist m the determination of general adminis 
trative pc hoy 

The diversity of native languages taken as 
seven hundred in number constitutes a problem 
of special difficulty particularly when policy ha 
determined that eiluoation shall bo given in thf 
vernacular It is necessary m such oases to deter 
mine whether tho language chosen shall be a 
dommant vernacular oi a lingua franca such as 
Swahili It 18 a question whether either the 
African Governments or commercial firms attach 
sufficient importance to the attainment of hnguistic 
efficiency by their servants 

Groat differences exist as between estimates of 
the indigenous population of Africa Expert 
authonty now limits itself to tho view that the 
present total may he between 138 100 000 and 
163 300 000— in itself it is remarked commentary 
on the value to bo attached to tho present system 
of enumeration It is thought probable that the 
African population is either stationary or subject 
to a very slow mcrease The desirabihty of a 
more efficient system of enumeration is shown by 
the difficulty of oheckmg many current assumptions 
on such matters as the extent of mfantilo mortahty 
and the effect on the birth rate of African mamage 
customs A system of registration of births and 
deaths might be introduced in all areas whore 
there are means of securing reasonable accuracy 

Havmg dealt with natural conditions and the 
people the report then turns to their relations 
with and position under European authonty 

In the matter of pohoy the presence of a oon 
Biderable European element m some of the Bntish 
temtones gives nse to consideration whether the 
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prevailing policy of indirect rule is compatible 
with the ideal of self government by representative 
institutions and whether native institutions must 
not be materially modified if they are to be made 
to fit mto any scheme involving an elected parlia 
ment The objective ot South Africa and Southern 
Rhodesia— the preservation of the social and 
economic standards of European civilization — 
leads to the policy of segregation m which in the 
Umon access is provided to a consultative body 
the Natives Representative Council and not the 
South Afncan Parhament rench pohoy does not 
( iivisago a future self government but develop 
ment which will fit a colony to occupy in reality 
the position now assigned to it m prmciple as 
an mtegral part of h ranee Emphasis is not on 
securing a growing measure of political lights 
but on progressive access to h rench culture 
and legal uistitutions The main source ot legisla 
tion IS the mmistonal decree and executive devolu 
tion a concession to the influence of personahty 
rather than to principle In the Belgian colonies 
the pohey of material development is combined 
with a conscientious recognition of the need foi 
safeguarding the conditions of labour promotmg 
health orgamzation and improving the means ot 
subsistence 

Careful consideration is given to the question 
ot labour The normal economic incentive is now 
an influence of increasing strength Laboui 
problems arc due to shortage of the local supply 
rather than a disinclmation to enter wige employ 
ment 

In relation to the land the communal system 
of landlord holdmg prevails over the greater part 
ot Africa and it would be premature to give legal 
zecogmtion to individual titles but it may be 
necessary before long to undertake this process m 
economically advanced areas 

In the use of the land at an oarher stage m 
the history of the agricultural departments atten 
tion was largely directed to findmg means for 
increasing the production of export crops Of 
late years a variety of causes has tended to 
emphasize the need for improvement of native 
subsistence crops Native agriculture is for the 
most part based on the system of shifting oultiva 
tion a natural adjustment to the neetls of African 
soils which require a considerable ponod for re 
generation after cropping The settlement of 
population m fixed areas and pressure on the soil 
due to the expansion of economic crops have led 
to the use of the sjrstem in an abnormal manner 
with the result that the period of regeneration is 
unduly curtailed and the vegetal cover destroyed 
As regards animal husbandry the sahent facts are 
that over a large part of Africa the tsetse fly makes 
it impossible to keep domestic cattle and m other 


large areas the semi rehgious value attached to 
cattle loads to overstocking which is liable to 
cause great destruction of pasture and to produce 
soil erosion 

The first effort towards the improvement of 
native agriculture must be to indicate an alterna 
tivo method for the regenei vtion of sod after 
cropping ot which one of the most promising 
examined appears to bo mixed tarnimg Its 
success however will depend upon the etforts 
made to secure protection from the tsetse fly and 
to secure a more economic use of cattle by the 
nativis elsewhere Although native methods of 
agriculture iie rooted m custom pist cxpcrionoo 
shows that now metho Is will be aooepte 1 if these 
can bo demonstrated to be adapted to their 
circumstancas Every effort shouli also be made 
to secure the co operation of the Africans them 
selves in the preservation of their woodlands It 
IS clear that erosion a major problem m so far 
as it 18 caused by shifting cultivation and by over 
stocking has been accelerated by modern con 
ditions under which populations are concentrated, 
more extensive areas of land are cultivated and 
the increase of stock is moie lapid 

Problems of health are obviously of much 
importanoo but there are no reliable statistics 
which would enable a comparison to bo made 
between Africa and other torntories m respect 
of the prev lienee of disease The fact remains 
however that raalnutrifion is a charaotermtio 
feature of many parts of Africa there are low 
stand irds of hygiene in m any rural areas and m 
most urban native locations and there is a marked 
prevalence of malaria sleeping sickn ss venereal 
d soase and diffi rent forms of helminthic disorders 
The task of the health sorvicos in ylfiica extends 
beyond the apphcition of modern scientitio 
techmque for the prevention and cure of disease 
they share m the rosponsilulity for other s loial 
services for the improvement of African conditions 
of hfe Iheir part is the more important because 
they are concerned with some of the fundamental 
problems of Africa such as that of nutntion 

Only of recent years has systematic thought 
boon given to the form which native education 
shoidd take m Africa At an earhei stage in the 
Union otfioial opinion would have given to the 
Afncan only tho instruction suitable for those 
whose future lay in subordinate positions m 
European employment A change came with tho 
reoogmtion by the Governments that education 
must be extended progressively throughout the 
population As a result tho educational system 
m the Umon is now oomuig under revision 
Current pohoy seems to indicate the vernacular 
as the most suitable medium for popular education 
both in the Union and in the British Colomes, 
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whore an effort is being made to give sohool 
courses a content suitable to African environment 
But native education is still m its initial stages 
and the wider employment of Africans m the public 
services is delayed owing to the lack of candidates 
fit to receive special training for their work The 
most pressing need m regard to popular education 
m British territories appears to be better means 
of control and improved standards of teaching 
The future of advanced education must remam m 
some doubt until the Government arrives at some 
definite pohey on the position which the native is 
to occupy m the admuiistrativo and technical 
departments partuularly under a system of m 
direct rule In the French possessions education 
forms an essential feature m the policy of associa 
tion A carefully devised system separates the 
ilxte from the mass giving the former a training 
which engages their sympathy with 1 rench culture 
and makes them efiScient auxiliaries m the work 
of administration The chief charactenstio of the 
Belgian system is its effort to improve the African s 
capacity for the work of developing the Congo 
In discussing the mternal and external aspects of 
economic development the report has much 
mterostmg material for consideration an 1 makes 
the pregnant deduction from current tendencies 
that in the future the Furopcan may move 
away from general agriculture into commerce or 
various forms of non agricultural enterprise 


On the other hand the future economic pros 
penty of some of these countries probably depends 
more upon the general development of native 
economic activity than on the results of Furopean 
enterpnse The African however cannot achieve 
his economic development without a matenal 
change m his present social customs 

We see before us now the moat formative peno 1 
of African history Much that is done to day will 
have a decisive effect on the future of the African 
peoples The task of guiding the material and social 
development of Africa gives rise to problems which 
cannot be solved by the apphcation of routine 
knowledge they require a special knowledge 
which can only bo gamed by an intensive study of 
the un IS lal conditions This study must bo pursued 
m the field of the social as well as the physical 
sciences For this purpose assistance is required 
from the Imperial Government This should take 
the form of a grant to be adnunistored either by i 
Committee of the Privy ( ouncil or by the Economic 
Advisory Council Further the difficulty which is 
now felt m readily securmg information about 
Africa should he met by the establishment of 
an African I uroau covermg social economic 
scientific and administrative problems whicl 
will constitute both a cloarmg house for informa 
tion and a source of assistance to aid all those 
who are pursumg research or mquu'y mto African 
questions 


Czechoslovakia's Contributions to Science A Survey 
and a Forecast 

By Dr Gerald Druce 


W HFN the Czechoslovak State regamed its 
mdependonoe m 1918 the people looked 
forward to a penod of fruitful constructive effort 
m industry education culture and science Despite 
a long period of subjugation the nation could 
look back upon a tradition m the field of science 
and loarmng The University of Prague the 
oldest m Central Europe was founded m 1348 
and dunng the Middle Ages the natural 
sciences flourished m Bohemia as is shown 
by the number of herbals and contemporary 
nuneralogioal ard alchemical works m the Czech 
language 

With the defeat m 1620 of Fredenok the 
elected king of Bohemia and son m law of the 
Fnglish monarch Bohemia not only lost its 
mdependence but also an end was put to all 
cultural and scientific activities for more than a 


century Practically all Czech publications had 
then to be pimted in Poland Holland and certoui 
German States The University was handed over 
to the Jesuits who combmed it with their college 
which had existed smee 1566 It was re named the 
Charles Ferdmond University German gradually 
displaced I atm as the language of instruction 
Science was scarcely taught and although Adam 
Zaluj^ansky in 1604 had msisted that botany fir 
example should be considered a separate subject 
what courses there were covered all the sciences 
Among the few distmguished professors was Jan 
Bohac (Bohadsch) but even his comprehensive 
1 lora fauna et histona regni lapidei Bohemiae 
remained m manuscript When he died m 1768 
the science chair remained vacant until 1776 when 
his pupil ZaiiBohner (who re discovered the Oagea 
Bohemica desenbed by Jan Cemy m the fifteenth 
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century), gave some lectures on natural history 
BLis successor was J G Mikan, a medical man who 
lectured mamly on chemistry 

A cultural revival first became possible towards 
the beginnmg of the ninete mth century, when 
eoitain noblemen with a feeling of local pitiiotism 
became patrons of scionec Thus, through the 
ifforts of ('ount Ignatius Born the Bohemian 
Scientific Society was founded m 1775 This 
society interested itself primaiily m the study of 
local flora fauna and nunerals but later turned 
its attention also to mathematics, astronomy and 
physics Count Malabaila ('anal a foreign resident 
m Prague laid out a garden for the cultivation of 
economic plants and founded an mstitute for 
lectures in botany to bo dohvered by distinguished 
Czech botanists Those were given for more than 
thirty years, but ceased when Oiunt Canal died m 
1826 

Science found its strongest supporter, however 
m Count Kaapar Sternberg the centenary of whose 
death falls this year He was himself a botanist and 
paldcontologist and the author of many scientific 
works , but his greatest achievement was the 
foundmg of the Bohemian National Museum in 
1818 To this ho not only presented his own 
extensive collections but also ho impoverished 
himself to purchase books, minerals and herbana 
from others, especially Czech collectors whose 
expeditions abroad he sometimes financed Ho 
also liberally supported the scientific peruxlical 
Krok, which apjicaTod between 1820 and 1840 under 
the editorship of J S Prosl, who pubhshed m 
Oech much contemporary scientific work 

The National Museum was important because 
it develojied an mterest in science, though after 
Sternbergs death it widined its scope to become 
the rallying point of all Czech culture Noverthe 
loss, this was a period when Bohemia possessed a 
number of famous biologists such as the brothers 
Prosl A J C!orda and F M Opiz, all of whom made 
contributions to the advancement of botany, 
whilst A hVi6 and J E Purkyn6 became famous 
zoologists The University could not escape the 
effects of the national revival movement, and 
outstanding personalities like Purkyn5 lectured in 
Czech, despite official disapproval Eventually, 
m 1882, the University was divided mto the Czech 
Charles University and the German (Ferdinand) 
University, which retamed most of the buildings 
and possessions 

Despite difficult circumstances, the> (Jzoch pro- 
fessors soon began to make valuable oontnbutions 
to the natural sciences The first modem chemist 
was Stolba, who was followed by Brauner, but 
only after persistent pleas was the new Chemical 
Institute erected m 1903, largely on the strength 
of Brauner ’s mtemational reputation from his 


work on the rare eaiths and atomic weights A 
few other mstitutes, for example, for physics and 
botany, wore eventually built, but the more 
speciahzod branches of science had to wait mitil 
the establishment of the repubhe before they had 
moie thill improvised accommoilation 

A number of chemists, Sterba Bohm, Hoyrovsky, 
Tomicek and Krepolka have followed some field 
of chemistry initiated by Brauner In physios 
F Kolacek was a pioneer in electromagnetism and 
the physics of the ether and V Posejpal contn 
buted to i number of topics, including the refrao 
tmty of gases at low pressure K V Zenger was 
famous for his work on solar meteorology, and 
mineralogy (especially local) was developed by 
F Sla\ik who has frequently collaborated with 
British authorities In biology Puikyn had been 
followed by bachs Then came F L Colakovsky, 
who laid the foundations of plant physiology (m 
which he has been ably sueeeoded by B N6moc) 
and upheld the view that floral members are 
modified loaves In systematic botany, K Domin 
has contmued m the tradition of foreign expeditions, 
notably to Australia, India and the West Indies, 
whilst J Velenovsky’s work on fungi is a classic 
m that field 

Many notable odvenoes have been made by 
Czechs other than those associated with the 
Charles University The researches of Stoklasa 
and of Votodek and their collaborators was, for 
example, done at the Polytechmc, and the other 
universities and institutes have also contnbutod to 
scientific knowledge 

The German Umverwify after the division of 
1882, concentrated mainly upon the study of 
German literature Nevertheless work of perman- 
ent scientific value has been carried out by Roth- 
mund m physical chemistry, E F rreundlich in 
astronomy, Waldschmidt Leitz m microchemistry 
E G Pringsheim and V Czurda m plant physiology 
and M Stark in mineralogy The German Univer- 
sity served the German speaking commuiuty of 
Czechoslovakia and also attracted students from 
abroad Now that the country has lost the territory 
from which its students came its raiwn d’itre has 
largely disappeared It has been reported that the 
Gorman University will cont nue with support 
from Germany, but this seems doubtful, smee 
those professors with Nazi sympathies have left 
The others include some who cannot be regarded 
as Aryans Another proposal is that the Umversity 
should move to Reichenberg (Libercc) or some 
other town in the coded territory but this proposal, 
also, has its difficulties 

Their hberation m 1918 did not blind the Czechs 
to their obligations towards the other nationahties 
within their frontiers, and adequate provision was 
mode for them m elementary, secondary, and 
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tochnical schools, whilst the Germans in Czeoho 
Slovakia were the only mmonty to possess a 
umversity of their own Indeed, in some ways the 
imnonty was more fortunate than the Czechs, for 
at the German University there was one professor 
for every forty students, whereas at the Czech 
Umversity the ratio is one to forty eight 
Altogether, the republic possessed some twenty 
eight mstitutions of university rank Advanced 
science teaching and oiiginal work is cairied on 
at the universities the polytechnics and at various 
special schools, such as that for mining at Piibram 
the Brno vetermary college, and at forestry schools 
and mstitutes for glass technology All have 
hitherto enjoyed generous support from the State 
Moreover, a number of industrial imdertakings 
have fostered specialized research work Among 
these must be mcluded the Radium Institutes of 
Prague and JAchymov the research laboratones of 
the Chemical Union, and those of the sugar industry, 
the leather trade, the forestry commission, the 
agricultural society and oven much of the horti 
culture at Blatna is work of a scientific character 
As has been said lieforo (see Natitbb Oct 8 
p 637) various scientific and cultural institutions 
at Jichymov (St Joachimsthal) Usti (Aussig) 
Liberec (Reichenborg) and Opa\a (Troppau), to 
mention some of the more important ones, go with 
lost tomtory Ihese may still be utihzeil for local 
needs, but they are lost to Czechoslovak culture 
and science More senous than this loss will be 


the curtailment of revenue without any compen 
sating reduction of State habilitics, and it is 
obvious that the mutilated republic cannot 
oontmue to support its scientifip and other educa- 
tional institutions on the same scale as hitherto 
A forty per cent ‘cut’ is to be made m the 
budget of the ministries, and it is to be feared that 
research and science will feel the full force of this 
necessity The outlook for university staffs and 
the research workers is anything but reaasunng 
Amalgamations and the cloemg of minor mstitu 
tions seem movitable and indeed this has already 
commenced 

The outlook for C zech soientifio societies and 
publications is also senous With diminished scope 
and reduced resources, many societies and their 
journals will find it difficult to oontmue unless 
they are able to secure assistance from abroad 
Meanwhile, throughout the anxious weeks of uncer 
tamty and national disaster, the university staffs 
school teachers and public officials have shown a 
remarkable courage, self domal and discipline 
although for them, each and all the future holds 
no soounty A nation that has survived previous 
cultural and national disasters, coupled with 
persecution, will not light'y give up the struggle 
for a better future First efforts must be directed 
towards economic survival When this is vouch 
safed it will again be possible for men of science 
to continue in the traditions of their distinguished 
predecessors. 


Obituary Notices 


Miss Clotilde von Wyss 

B y the death on November 7 of Miss Clotilde von 
Wyss, the world of education has lost an out- 
standing teacher of natural history, distinguished by 
her philosophical outlook and by her sympathetic 
attitude towards living things 

Clotilde von Wyss was bom m Switzerland in 
1871, and received the earlier part of her education 
at a school in Zurich, but from 1884 until 1891, she 
was a pupil at the North London Collegiate School 
She was trained as a teacher at the Mana Grey 
College, Brondeebury, and after her course there 
gained distinction in the Cambridge Teachers Certi- 
ficate From 1894 until 1897, she taught at St 
George's High School, Edinburgh, and during that 
time she was an external student at the Henot Watt 
College, commg under the influence of the distin- 
guished naturalist, J A Thomson, then a lecturer 
in the University Miss von Wyss valued this ex- 
penenoe extremely highly and always spoke of the late 
Sir Arthur Thomson with the greatest affeotion and 


esteem From 1897 until 1900 she taught biology 
at the North London Collegiate School, after which 
she was a lecturer at the Cambridge Training College 
for Secondary Teachers In 1903, she joined the staff 
of the London Day Trainuig College, and here for 
thirty three years she was a suecossful and stimulating 
lecturer in natural history and hygiene and a highly 
\ allied colleague 

Miss von Wyss was a brilliant and inspiring 
teacher She had a wide knowledge of natural history 
and an mfootious enthusiasm fur the educational 
principles which she uphold She never lost sight of 
the interdependence of theory and practice, and 
after the free and friendly discussion of school 
problems that prevailed m her classes, her students 
went out to teach with a feelmg of power and con 
fidenoe She hod a delightful personality, a lightness 
of touch and a sense of humour which helped her ul 
surmounting difficulties and affected even the most 
unpromising students Teachers of many years 
standing still remember her with affection and 
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gratitude, and one of thorn writes, ovon now lier 
advice and eritii ism form the sheet anchor of my 
everyday teoching practice Her ideals and per 
8onaIit> liavo influenced many gonoraf ions of stude nta 
and slie herself once said My family must number 
some thousands ’ Those are to be foimd, not onl^ 
among old sfudents of the London Day Training 
( ollogo, latterly the Institute of Ldiuation (Univer 
sity of London) but also amongst the many London 
teachers who attended hi r e\ ening classes organized 
by the Loudon County Council 

Miss von W\s8 was not only a sucocssful lecturer 
but like all true teachers she was also continuallv a 
Itanior Her observations and pnictical knowledge 
of wood ants (lfnrm%ca ruja) wore used in 1036 by 
the Gaumont Biitish Film Coiporation in constructing 
a film, which not only in the spoken coimnentarj but 
also in the details of the ant life shown is both artistic 
and educational 

Convinced as she was of the value in cducatinn of 
the study of Nature along sound lines. Miss von 
Wjss helped in 1903 to found the School Nature 
Study Lnion, which stands for the sympathetic and 
first hand study by the cliild of its natuial environ 
menl, particularly of plants and animals hrom 
1906 until 1930 she was editor of the quaiterly 
joumol brought out by the Lnion, and the diversity 
and usefulness of the articles that have apjxcared 
during tfiat time may bo realized from the list of 
baflets published by the Lnion, about seventy of 
which an reprints from i>chool Nature Study As a 
colleague on the executive cornimtteo of the Union, 
Miss von Wyss was invariably tactful and eouiteous 
her opinions were alwaj^s ajipreciatod bceause thev 
showed caieful thouglit and sound judgment and on 
many occasions it was her intervention which cut 
the Gorehan knot of a seemingly hopeless tangle 

Miss von Wyss has also played an important pait 
in the wider sphere of influence which eeunes under 
the auspices of the BBC, and her gift of the power 
of presenting knowledge in a simple and interesting 
manner has enabled her to carry her mewsago into 
sthools untouched in any other way She spoke and 
wrote with ease and clarity, and her views are to l>e 
found in many articles in educational publieafions 
and notably in her books. Living Creatures , Ihe 
leaching of Nature Study and ‘Ihe F lomonts of 
Biology” 

Miss von Wyss will long bo remembered as an 
uispinng teacher, an oblo and courteous colleague 
and a great pioneer m the school teaching of elomen 
tary biology B F S 


Prof Leonard S Dudgeon, C M G , C B E 

Paor Leonabd S Dudgeon who died on 
October 22, aged sixty two yeiars, was oducateid 
at University College School, London, and entered 
St Thomas’s Hospital Medical School in 1894 After 
qualifying, he decided to devote himself to pathology, 
and was appointed clinics 1 pathologist to St Thomas’s 
Hospital m 1903 Here he gained an extensive know 
ledge of morbid histology xmder the late S 0 


bhattock, with whom be collaborated in several 
investigations, and whom he kui ( i i di d as lo< turer 
in [lathology to tin Mi dical S hool 

Dm mg tbi Gnat War, Dudgioii si rvod as tom 
poiiiry < ulonul VMS m the Near hast, and was 
lonsiilting pathologist to (he h xiHshtiimary Force 
ill till Balkans b< mg m nlionid tliioo times m 
dispatibiH At till ( OIK luMion of til Wai hi roturneil 
to St IhiinaHx loiitimied his ]> itbological work 
and on the n tin mint ot Sii Cutbbeit Wallaoi in 
I'tiS became di an of the St Thomas « Hospital 
Miditiil School and later iluiimian of the Hospitals 
111 alls Loinmitfie and ii si iiatoi of the University 
of Loudon 

Although be contribiiti d a iiumbi i of invcstigii 
tions, Dudgfon was first and foremost a practising 
pathologist and was ntvtr so happy us when ajiplymg 
his pathological knowledge in thi oliuidation of 
problems of diagnosis and trial mint of obscure 
nioihid conilitions One of Dudgeon s larliesf 
investigations published iii 1900 in i ollaborotion 
with P W G iSargent, was on the bacteriology of 
aseptic wounds which showiil that mu robes of the 
staphylococcus gioup are of Inqucnt ocfurronoe m 
wounds that heal without suppuiution lhi« subject 
was ( xjianded in the Hoi at e Dobc 11 T ecturo li livered 
to the Iloyal folk go of PhysKians m 1908 Two or 
thno other papers ujxin tli staphylococci wen 
published jointly with workeis in liis laboratory 
dialing with the dassihoation ot members of this 
group of microbes by means of cultural agglutination 
and othii tests Anotlii r subjoit upon wluch he 
published sovi ml jiajii'is was that of BacUlua col% 
mfoe tions of the uruiaiy trait Ho showed that two 
typos of U coll occurred in those conditions, one 
lia,molytic the other not and tested the value of 
vaccine and other treatment upon them He was 
also interested in infections of the intestinal tract 
derivesJ doubtless fiom bis ixjx'ru nec m the Balkans 
and ho made a tonsidi rablo study of the bacterial 
flora of tho human intestine luider noimal atiil ab 
1 oi mill conditions 

Various studies upon inbiiniH of immonity were 
also carnoil out by Dudgeon With bbattock, he 
investigate <1 tho phenomena ol jibag jcytosis in 
human blood si i um when thir was mixed with horse 
serum, and later on phagocytosis lariiod out with 
melanin pai ticks m which they showed that phago 
oytio colls vary ns well os tl serum Dudgeon also 
investigated the presence of Iwem agglutinins, hsom- 
opsonms and hiemolysms m the blooel obtained from 
coses of infectious and non infectious diseases m man 
and ho brought together his studios on immunity m the 
Crooninn Lectures delivered to the Royal College of 
Physicians in 191^ Blockwator fever, pathological 
changes in tho tissues m acute diphthentio toxemia, 
the action of bile and bile salts on ammal red blood 
corpuscles, and the reactions of the tissues and cells 
of tho rabbit to injection of Slaphylococoua aureus, a 
pathogenic agent, as compared with mert particles 
such 08 mdian ink and colloidal silver, were other 
subjects investigated by Dudgeon, either alone or 
jointly with others 


B T H 
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News and Views 


Cleveland Abbe (1838 1916) 

On Dectmber 3 the tentonary ocourn ol tho birth 
of tho eminent American meteorologist and astro 
nomer Cleveland Abbe whoso work at Cincinnati 
Observatory led to Congress passing the Act of 
1870 authonring the creation of a United btatos 
Government Weather Serve e and placing it under 
the Signal Brant h of tho War Uojiartmont Abbe 
took a prominent part in tho organization of tho 
now bureau and foi foity five joars from 1871 imtil 
1916 was proft ssor of meteorology and senior aoien 
tific assistant to the Chief Signal Officer Abbe was 
bom in Now York on December 3, 1838, and 
graduated from the College of tho City of Now York 
m 1867 As a student ho had studied Berrel s work 
and this led him to a close examination of the moteoro 
logical papers then published On the outbreak of 
the Civil War ho enlisted, but served only for a 
short time on account of his nearsightedness He 
then turned to astronomy and worked at the 
observatories at (ambndge Mass Pulkovo and 
Washington In 1868 he was appointed to the 
directorship of the ( mcinnati Observatory in Ohio 
holding this position until 1873 Ihe list of his 
writings on both aationomy and meteorology is a very 
long one and includes btiulies ui btonn and Weather 
Forocastmg Mechanics of tho Laith s Atmosphere 
and Plijsical Basis of Long Range Borecasting 
His mfluonco on tho progress of meteorology in 
America was outstanding and hs work received 
recognition both at h irne and abroad He wew 
made a follow of the Rojal Astronomical Sociotj 
in 1876 and in 1912 the Royal Meteorological 
Society awarded him the Symons Medal He died 
at Chevy Chase Md on Octolier 28, 1916 

New InternaUonal Standard for Vitamin B, 

It is announced tliat the first International 
Standard for Vitamin B, which consisted of an 
adsorbate of tlie antineuntio vitamin, made from 
nee polish ngs on fuller s earth, has now been 
replaced by a jireparation of crystallme vitamin B, 
hj droclilondo In re< ent j oars, progress in tho stud} 
of tho antmeuritio vitamm has been rapid and this 
change m the form of the international standard has 
been made possible by the synthetic preparation ol 
the vitamm m pure crystalline form Through the 
generosity of four munufacturere an adequate 
quantity of tho new crystallme material was placed 
at the dispiosal of the National Institute for Medical 
Researoh Hampstead, to enable a new standard to 
be prepared consistmg of the pure crystallme sub 
stance Extensive mtemational mvestigations of tho 
properties of this material and, in particular, tho 
determination of its potency in terms of the onginal 
international standard by a vanety of methcxls have 
now been completed, and the members of the Inter- 


national Conference on Vitamm Standardization have 
unanimously recommended that the sample bo 
adopted as tho Second International Standard for 
Vitamin B, and that the international unit be 
defined os the antmeuritio activity of 3 microgiama 
of tho international standard preparation Tins 
recommendation has been adopted by tho Per 
manent Commission on Biological Standardisation 
of tho Htallh Organisation of the I oagiie of 
Nations 

As m tho case of the other mtemational vitamin 
standards tho new standard for vitamm B, is held, on 
behalf of tho Health Organisation of the League of 
Nations at the National Institute for Medical 
Rosoarch London, N W 3 and is distributed there 
from to national control contn s established m other 
countries for Icxal distribution to laboratoiies 
mstitutes and research workers , and to workers 
n sidont in oountries in which the cstablisliment of 
national control contros has not yet been completed 
With regard to the supply of the now standard for 
vitamin B, to those requiring it in the United 
Kingdom, samples liavo already boon si nt to tho 
laboratories mstitutes and research workers who 
have hitherto received the standanl adsorption 
product Others requiring the standard are asked to 
make application to tho Department of Biological 
Standards, National Institute for Medical Research 
London, N W 3 

National Assocution of Science Writers 

Thb National Association of Science Writers of 
Washmgton, D C has been awarded the seoon 1 
annual Clement Cleveland Medal of the American 
Society for the Control of Cancer for outstanding 
work during the year m the campaign to control 
cancer” The medal was established last year by 
Mrs Robert O Mead m memory of her father 
Clement Cleveland Tho late Dr Cleveland was one 
of the pioneers m the medical profession on public 
education for cancer control and it was m his New 
York homo that the Amenoan Society for the Control 
of Camcer was organized m 1913 Ihe award of this 
medal to tho National Association of Soionoe Writers 
IS a fittmg recognition of the work of this group of 
American journalists in promotmg accuracy as well 
as mtelligibility m doalmg with soiontiflo topics m 
tho Press The Association is a comparatively young 
body, and the fact that the award was made 
for work in connexion with a notonously difficult 
subject, which is often the subject of exaggerated 
claims, enhances its value It is mterestmg to 
note that Mr J Q Crowther, well known for his 
contributions on scientific topics to tho Press m 
Great Bntam, has been elected on associate 
member of the Association 
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Blind Landing System at Aerodromes 
It is reported that 40 R, A F aerodromes are now 
to be equipped with blind landing approach ap 
paratus This will presumably be (he I ororir system, 
already in use at C roydon, Heston and Manchester 
eivil aerodromes, and extenBi\oly on (he (’’ontinont, 
particularly m Germany In principle it consists of 
a wireless beam along and down whiih the machine 
flies os it approaihfs the radiating station on or 
near to the aeroilromo Ihe waves are picked up 
by the ainraft s apparatus, and (iinind into signals 
arranged so that (hey give warning lo the pilot of 
any deviation of his from the lino of approach, both 
in reganl to his angle to the earth and m a horizontal 
plane A further warning is given when it is necessary 
to flatti n out preparatory to landing The adoption 
of such a system will facilitate the operation of 
bomber squailrons in liad weather (onditions The 
presence of low cloud, mist or fog, is often an a«l 
vantage to bombers when attacking m that it helps 
to screen them from fighter and ground di. fences 
ft IS obviously important tliat they should bo inde 
licndent of those conditions when op» latmg from 
their home aerodromes The fact that these facilities 
may be available in emergencies for civil aircraft 
should encoiurage a more genonil adoption of the 
system in civil aviation, winch will help to promote 
both safety and regularity in sirvioe m civil air 
transport 

Early Races of the Far North in America 
Du AlbS JlBDLifiicA, of tho Smithsonian Institu 
tion, Washington, having completcKl hia tenth 
summer season of archaeolngn al and otlmologicnl 
investigation in high latitudes, has brought his 
exploration of the far north of the Amonoan con 
tinont to a close, and is now engaged m tho examina 
tion of the skeletal remams of the Aleutian and pro 
Aleutian peoples, as well as of the specimens of the 
material culture of the latter, lollectwl in tho last 
three years Dr HrdiiSka gave a siirrunary of his 
results m his armual Smithsonian lecture, which was 
delivered in the auditorium of the Now National 
Museum, Washmgton, on November 8 Ho then 
pointed out that when he entered upon this investi 
gation ten years ago, it was supposed that only two 
peoples lived m this part of tho globe, the Eskimo 
with tile Aleut and tho Indians Now six races are 
recognized There are two distinct types of Indians 
and two types of Eskimo, while it is established that 
the Aleut are distinct from the Eskimo The most 
interesting discovery made by Ur HrdliCka is, how 
ever, tfie sixth rsoo, the pre Aleut people, whom he 
regards as close to the Shoshonean and the Cali- 
fornian Indian Some of them, though not all, 
practised mummifioation, and it may be that the 
Aleut followed them in this praotioet, as m a few 
places mummies of the two races have been found 
together flhe remains of the older people, the pre- 
Aleuts, show oloee affinities with the peoples who 
were discovered in the lowest levels of the old village 
site on Kodiak island , but whereas those peoples 
appear to have been exterminated m a great slaughter, 
tho pre-Aleuts appear to have escaped this fate. 


although as a distinct people tluy have disapjjearod 
Tho evidence which has been gatheied points to the 
lire Aleuts having reached these islands from Alaska, 
whithi r their ancestors had migrated at a very much 
earlier date horn Asia Dr Hrdli6ka dates their 
coming to (ho Hiiutians at apjiroximatoly two 
thousand voiirs ago 

Recent Accessions to the Bntish Museum 

Amono recent adiiitions to tho i tliiiogiaphical 
collections of tho Uiitish Museum (Bloomsbury) 
aiinoimcod at tho November meeting of tho Trustees, 
were four loans by the King from tho Koyal col 
lections Of this*, one is a war drum carved from 
tho trunk of u tree with human skull attachml taken 
from the King of Ashanti at Ins defeat m 1826 and 
presented to George IV , and a M ion chief s staff 
of office, a 1 oinbincxi sfiear and club which was 
prcsontoil to Queen Viitoria bj M ion chiefs in 1884 
The National Ait Collections iimd has purchased for 
the Museum a gold Persian wme bowl of the eleventh 
or twelfth century, having a Kufic inscription around 
the rim in praise of wme, and an ornamental design 
m which several realistic representations of ducks are 
a prominent feoture Among othir gifts are a col 
lection of antiquities including small bowls d shea 
and Hiarabs of the Lightocntli Dynasty (c 1370 b o ) 
from tho excavations of the Egypt J xploration 
'501 lety at Sosebi ui the Sudan given by that Sociotv , 
a small linely carvrsl Egyptian bon of ivory probably 
dating from the hirst Dynasty about 3300 b o , given 
by Mr and Mrs Alee Rea , and a broive head of 
a Pharaoh, probably Ptolemaic given by Lord 
Harlech, while Mr Riay Geddes has deposited on 
loan an Indian sculpture m stoiio of tho 1 1* venth or 
twelfth century which represents Agni the god of 
fire, siinoundod by worshipjierB and goat headed 
attendants Mr VIvan P Murston with the consent 
of the Portland Cement Manufiu turors Ltd has 
presented to tho Trustees the Swaiiscoinbe skull and 
tho bones and implements assoi latod with it The 
skull and some of the implements have boon allotted 
for exhibition at the British Museum (Natural 
Historj ) while the remainder are to bo exhibited m 
the an hseologicol collections at Bloomsbury 'ihesa 
implements have been pionoun od to be Early Middle 
Achoulean, Brouil s Acheulean HI 

Portrayal of Weather in An 
Thf Quarterly Journal of the Royal MeleorologtocU 
Society for October contains a valuable paper by 
Mr L C W Bonaoina on “iumer's Portrayal of 
tho Weather” Landsoapo features and weather are 
the warp and weft of scenery, and the proper under- 
standing of rumer’s work as portrayer of sconety 
has been greatly hindered by the fact that such 
artists are dosonbed as landsoapo pamters, and 
further by the circumstance that the salabdity of 
their work depends largely upon giving the picture 
a local name Turner’s pictures may be divided into 
two classes, those in which the motxj is provided by the 
features of the landscape proper and those m which 
the mot^ IS provided by the aspect of the weather , and 
the latter are probably the more important part of 
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Tunier R contribution to imture study Mr BonaoiuaB 
detailed diRcuBsion of notable examples of lumers 
picturcH in the National Galler> tho Tato Galleiy, 
and the Victoria and Albert Museum desorvea the 
careful consideration of students of both science and 
art The attention of those specialists and also of 
persons of general < ulture may properly bo directed to 
the following sentence in which the outlook of tho 
author IS strikingly exprossml tho coordination 
and unitication of liuth aiquirtd on the one hand 
through soiontitio lesenrch and on the other exprosscsl 
through artistic intuition ai tho intellectual needs of 
tho age 

Recent Work in Meteorology 

Tiik annual repoit of the Director of the Metooro 
logical Ofhee for tho year ended March 31 1638 

describes the work of a jx nod during which attention 
lias been fix used on thi ever growing needs of tho 
rapidly expanding Royal Air Force and oivil aviation 
Many new meteorological stations wore opened during 
t hat pc nod on sorvicc and civil aorodromos as trained 
staff became available Tho installation of direct 
teleprinter connexions between the meteorological 
stations m tho c ountry and tho Air Ministry Meteoio 
logical Ofliee headquarters was begun and arrange 
ments for its extension to the constantly growing 
network ol similar stations had to bo considered 
Meteorological information for tho trans Atlantic 
flights of July 1037 was supplicsl from statiuiis sol up 
at the ishannon Airport and at Botwood 1 he first of 
these was worked on an agency basis by the Meteoro 
logical Office for the Government of Fire and the 
second was ojreiated by the Canadian Meteorological 
Service on bchalfof the Government of Newfoundland 
ConfinncPH were In Id aftorwunls at loronto and 
Dublin to rcMc w the meteorological organiration and 
improve it 

On the rescan h side important work was done 
in collaboration with tho National Physical Labora 
tory ui developing apparatus for measuring upper 
air conditions by radio instruments earned on 
unmanned balloons, so as to obtain immediate 
information about wind, pressure and temperature 
up to greater heights than could be reached when 
observations wore made in aeroplanes An additional 
advantage from tho new methods is that tho mforrna 
tion can be obtained in weather dangerous for flying 
Climatic conditions in Africa during years when there 
were serious outbreaks of locust swarms were under 
investigation on behalf of the Committee on Locust 
Control 

Electric Heating for Merchant Ships 

The heatmg installation of a merchant ship is very 
different from that of a building on shore An ocean 
going merchant ship may sail mto cold weather at 
any time of the joar In tho course of a week she 
may sail from tropical heat into almost arotio con 
ditions , and m a voyage of a month s duration she 
may sail from winter m one hemisphere, through 
spring, summer and autumn, or vice versa, and oome 
into wmter conditions m the other hemisphere A 
paper on this subject was read to the Institution of 


Electrical rngineers on November 24 by H t 
Maoewan A difficulty of amv mg at a simple method 
of calculation Iiki that used for oomputing the 
electric liealiiig for a builduig nrisis from tho fact 
that tlu regulations quoted m spec ifications are very 
vagui Recently tho British Board of irade stated 
in Its mstruitions to its survtyors m relation to 
mastc r s and < row 8 spin ( s that a heating system 
will l< coohidered satisfattory' if it is lapnblo of 
maintain ng a tomporiitiiro of 60'’ I when the tom 
ptratuic of tl« outsidt an is JO F riiis although 
a uBifiil help for mak ng enU illations is msufftciont 
ns till basis for a list t ) show tho adoquaiy of 
tho heatmg Mr Maoewan has colloctid data for 
the cuUulation of quantitiis and givis a genual 
review of tho problem ns it i xists to day Ho {'Hunts 
out that tho capital cost of tho ole< trie heating of 
ships 18 usually less than that of other systems as it 
IS cheaper to ran elect ric cables than pi{X!S In ninnmg 
cost also eliotrii heating is cheap as it usually acts 
08 a demand leveller and if is si Ulom nooessary to 
run an extia generotoi 

Broadcastmg m India 

In hUctrotechmea the journal of tho Flieltioal 
h ngmeoring SeKn ty of tin Iiidion Listituto of Science 
Bangalore of Apiil we> learn that the Government 
of India 18 making prognss with tho construction of 
broadcasting stations Lv December 1937 th 
5 kw inoiliuin wove transinittor at Lahore and 
the 10 kw short wave station at Delhi commenced 
operation The short wave station at Bombay — also 
of 10 kw started to radiate early m lobninry and 
J ucknow early in April The 0 26 kw medium wave 
and the 10 kw shortwave transmitters at Madras 
were put mto regular service from the middle of 
June The rnchinoixjly 6 kw medium wave station 
18 expected to commence operation at an early date 
Several Provincial Gov mmonts have already dis 
tributod a small number of receivers for group 
listening m villages The broadcasting authorities of 
the Central Government have under way a pro 
gramme for installing 120 receivers m os many 
villages m the Delhi Provino© At the present 
moment the broadcasting service touches but a 
frmgo of the population and the programmee are ot 
limited appeal Tho element of novelty and wonder 
IS still tho dommatmg factor in reception amongst 
all classes of listeners Listening for pure entertain 
ment and enjoyment, oblivious to the mechanism, is 
as yet virtually non existent m India Until th 
present unontioal listening gives place to the habit 
of turning to radio for enjoyment, suoh questions as 
the acoustical requirements of studios and the special 
requirements demanded by Indian musio and its 
technique can receive no adequate and satisfactory 
answer In this journal, Mr K Sreenivasan s 
thoughtful address on the design of studios for 
broadcastmg is published 

Oxford Science 

The first number of a new shilling quarterly called 
Oxford Sotenee, edited and published by the Junior 
Soienoe Club, and pnnted at the Oxford University 
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Press, appeared this week All new journals of this 
kind are noeossonly precarious ventures but there 
are good hojxis that this one will fulfil tho need it 
has been productnl to nieot It is taking tho plaui 
of the 1 ransactuma of tho ( lub which have boon 
published now for more than fafty years It will 
contain tho more important lectures gi\nn from time 
to tune to tho Club, discuss piobloms connctlod 
with study and research in sciinoo and modic ino at 
Oxfoid and rev low the work of the ditterent m a ntific 
departments Ihe oponmg number contains the 
Robert Hoyle Icctiuo bj Sir hdward Mollanby on 
ni( thods of discovery in tho fight against disease, an 
arti-lo by Prof P Paneth on atomic tninsmutation 
an account of rocxint investigations on tho structure 
of proteins by D Parker Kiloy and an article dis 
cussing and criticiring mcxiital curricula by one of 
the medical tutoi-s Some of tho artiilis are illus 
trated There aro also editorial ancl other notes and 
a few book reviews Altogothor this is a lively 
first number that should make a wide appi al to the 
student of science mten stod in other sciences besides 
hiH own ancl in tlio problems that their impact on 
thi world and tho university lias jinsluceil 

Gardeners of Essex 

Ihb presidential addross of Dr John Ranisbottoni 
to the Essex Piold Club provided an opportunity to 
present much histoiical gardening knowledge in a 
pleasant, intimate foiin ( Old Essex Gardeners and 
their Gardena”, Essex Naittraltat, 26, 65-103 , 19J8) 
Yucca first flowered m England during the year 
1604 in the garden of William Coy at Stubliers 
North Okmgton This same garden also enjoys fh< 
distinction that it was the source whence tho ivy 
leaved toadflax, Linana cymhalarxa, first spread to 
become apparently native upon walls throughout 
England It would lie difficult to over estimate tho 
valuable work of another Essex gardener, Iiord 
Petro, who stimulated tho collection of many foreign 
plants winch have liecome accepted boautifiers of 
British gardens Richard Warner of Woodford 
introduced the gonus Oardenia to Enghsh horticulture 
in 1764, and Dr John Fothergill, 1712-80, had an 
influence similar to that of Lord Petre Ho stimulated 
numerous useful projoots, and himself cultivated many 
new and curious plants No geographical limits wore 
Bet by these Essex plant collectors, but thej- appear to 
have been eepcxiially responsible for the intr^uction 
of North American sjiecies to the gardens of Europe 

Nauonal Planning 

The Town Pleuming Institute has issued a report 
of the National Survey and National Planning Com 
mittee (price 1« ) Ihe report stresses several 
matters of importance, and points out that m England 
and Wales (for Scotland is not moluded) about throe 
quarters of the local authorities have applied the 
various Acts to about two thirds of the total land 
area The process of planning, however, appears to 
be slow and essentially local in outlook The Com- 
mittee behevee that national plannmg is required to 
supplement and reinforce local and regional planning 
There is no notional pohoy or guidance m the preserva- 


tion of land for agriculture and for the reservation 
of national parks and othi r large ofien spaces 
Further, in problems of transport, such as roadways 
and airports a national, rathi r thEin a regional out- 
look IS ntecssarj. 1 ho rojiort contains a strong pica 
for a new doiiartnicrit of Oov i rnment which should 
take the form of a National Plannuig Commiswon 
Its functions would be, first tho completion of a 
national siirvo\ and secondly oilvioe and guidance 
to oth( r Govommi iit departnu nts and local author 
it es Thus it would be possible to formulati and 
execute a national jiolicy in the utilization of land 

Earthquake m the East Indies 

n HE D S ( oast and Gcodi ( ic Sui vey, Washington, 
D C , has announced the occurrence of an earthquake 
on 0< toiler lOd 20h 48m (i (’ f with provisional 
cpifiiifro lat 1° N, long 125 V Ihc epuentie 
was determined fioin instrumental data obtained 
at twelve Unite<l States seismological obser 
viitories Tho epicentre is to the west of the 
Molucca Passage and tho nearest town of any size 
is Mcnada in tho north of Celebes No damage has 
so far boon reported from here According to Dr 
S W Visscr and his colleagues of tho seismological 
observatory at Batavia, small eailliquakos are quite 
froijuent mar this spot World shaking earthquakes 
are somewhat infrequent, however, and the last ones 
w<n (111 swaim of Inly 10 12 1926 (picentrc 

lat 1 N long 12ti"I It is possible that the earth 
quakoon July 10 1926 was mill tipli HstliePiosiduals 
apjioir to show groiij ings wliiili an confiinud by 
tho S nsiduals 

Traffic in Women and Children 
The League of Nations Lommittixi for the hup 
proHSion of traffic in Women and Children recently 
proved by investigation tliiit there is a connexion 
between hi i iisi d houses of jirostitutio i and traffic in 
women The Jxinguo therefore, souglit mfomiation 
from many Govcruineiits and vohmtarv associations 
respeiting the early lives of women who afterwards 
hecame prostitutes, and has issued an analysis of 
this infoiinalion with comments, in a report rccentlv 
issued ( Prostitutes thoir Larlj Lives ’ Geneva, 
1938 London Allen and Unwin 3« ) Some 
60 per lint of the wonieiL wore considered to be 
below nomml in intilligmco loverly and destitu- 
tion curly seduction and the desire for an easy 
life seem to bo the main i auses responsible for 
women adoptmg this kind of life 

Monkeys as Botamcal Collectors 

J HE Kew Bulletin No 7, 1938, quotes from tho 
annual report of the Director of Gardens, Straits 
SottlemontB, an account given by tho acting director, 
Mr E J 11 ( omor, of tho use made of berok monkeys 
{Macacua nemeetnna) to collect specimens from tall 
trees Two young boroks are at present employed ; 
they understand twelve words of Kclantanose and 
con thus be instructed to pick sjiecific twigs and drop 
thorn to the ground Mr f omer states, “A berok 
upon tho shoulder can be likened, in effect, to a 
falcon on the wnst , and its employment is reoom 
mended both to amateurs for its charm and cheap- 
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nesB and to keepers of Reserves ■whore it is desirabk 
to colloet Fpecimons repoatoilly from the wime troea 
without damage to them ’ 

Saence Masters’ Association 

The thirty ninth annual meeting of the hi lenco 
Masters’ Association will lie hold in the University 
of Cambridge on January ’I 6, 1939 On Tanuary 3, 
Prof J (.rav will deliver his presidential address en 
* Iho Role of Science in Education” The following 
lectures have also been arranged Prof F V 
Appleton ‘The Upjier Atmosphere , G 0 L 
Bertram, “Animals of the Antarctic’ , Prof ROW 
Nomsh, Experiments in Photochemistry , Prof 
W L Bragg, X Ray Optits” , I’rof O T Tones, 
The Making of a Geological Map , Dr H B ( ott, 

‘ Visual Concialment in Nature and in War’ , N U 
Odell, ‘ Fveresf, 193fi On January fl, a disriission 
will be hold on ‘ h ilms in the Science ( lassrootn’ 
Further information can bo obtained from Mr W 
Asldiurst, The Grammar School, Stretford, Lancs 

The Night Sky in December 

The night lasts for I6J hours m the latitude of 
I^ondon at the tune of tho w inter solstice on December 
22 Tho moon is full on Docernber 7 and now on 
Uc comber 21 Tho moon a altitude when southing at 
Greenwich on Uocombor 8^ 0'‘ 27"’ U 1 is 68^® No star 
brighter than mag is occulted during tho month 
Conjunctions between the moon and planets occur as 
follows Docembor 3'* 2'', Saturn 17* 7", Mars 
18'^ le**, Venus 20’* 14'‘, Mercury 27<* 0’’, Jupiter 
30“^ ll**, Saturn On December 6 there is a fairly 
close approacli between the moon and Uranus 
actually resulting in an occultation of the latter as 
seen from parts of Asia and North America Jupiter 
and batum are both evening stars At about 18J’' 
on the following dates, the four inner satellites are 
grouped fairly closely to Tupitor, bemg easily soon in 
a pair of bmoculars December 1<* (Satellite I 
occulted), 2d, lOd (Satellite IV occulted) ,17d, 18d, 19>, 
26d to 28d Mercury, Venus and Mars are all mommg 
stars In mid December, Venus rises about S'* , it is 
at its greatest brilliancy (mag —4 4) on December 
26 Iho variable star, Algol, is well placed for 
observation durmg the month Tho approximate 
times of primary minima accessible to observation 
are on December 2d 4 6d 1 S", 7d 22 l^, 
IQd 19 O", 26d 3 I**, 27d 23 g**, 30d 20 7'’ On or 
about December 1 1 tho Gemmid meteors are at their 
maxunum In the middle of the month at midnight, 
there is a fine array of bright stars on the 
southern meridian 
Announcements 

Prof Aubbew Cowpeb Lawson, emeritus pro 
fessor of geology and mineralogy at tho University 
of Celifomia, has been awarded the Penrose Medal, 
highest honour of the Geological Society of America, 
“for emmont researoh m pure geology, and out- 
standing original contributions and achievements 
which mark a decided advanoe in the science of 
geology”. 

Pbo» Jambs Kendali., professor of chemistry in 
the Umversity of Edmburgh, -will dehver the Chnst 
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mas Lectures adapted to a juvenile auditory” at 
the Royal Institution on January 3, 6, 7 and 10 
Tho subject of tho lectures will bo ‘ Young Ohomisls 
and Great Discoveries ’ 

Mb K dB B CoDBrNOTON, keeper of tho Indian 
Section of the Victoria and Albert Museum, has been 
appointed to give the Cliarles Phelps Taft Memorial 
I ecturo at tho University of Cmcimiati in January 
Mr Godrington has been attached to ITniversity 
College, London for many years as honorary lecturer 
in Lidinn art and is chairman of tho Indian Research 
Committee of tho Royal Anthropological Institute 
Ho held the chair of archcEology at the University 
of tincinnati in 1925-26 His present invitation to 
the United States is an mdication of the increasing 
interest there in India, and especially Indian art 
Mr Godrington mtonds to investigate the eduoational 
lutivitios of various museums in the United States 
during hiH visit 

iHK Nobel Peace Piue for 1938 has been awarded 
to the Nansen Office for Rofugeos m Geneva Iho 
Nansen Office ceases its activity at the end of this 
year, and its duties will bo continued m London by 
tho newly founded International Commission for 
Refugees Tlie Pri/e will automatically he transferred 
to the new (ommission m London, tho director of 
which IS Sir Herbert Emerson 

Tuf Geophysical Discussion at tho Royal Astroa 
oraical Society on The Night Sky and Aurora , 
arranged for January 27, has boon postponed to 
May 19 Ihe discussion arranged for May 26 is 
cancelled On March 24, 1939, Dr L C Bullard 
will open a disi ussion on Recent Geophysical 
Investigations at Sea 

Messrs Francis Euwabds, Ltd , 33 Marylobono 
High Street, W 1, have issued a catalogue (No 630 
1938) containmg many rare examples of books 
relating to tho sea, atlases, autograph letters, log 
books, etc Tho gems of the collection arc, perhaps, 
a fine first edition of Sir William Alexander’s “An 
Encouragement to Colonies’ (1624), ‘ Hakluytus 
Posthumus” of Purchas (1624-26), “Ihe Principal 
Navugations” of Richard Hakluyt (1598-1600) and 
an atlcus, the “Strasshurg Ptolemy ’ (1613) There 
iB also a long scries of works, ■wnth many rarities, 
dealing 'with the Bounty mutmy and Captain Cook s 
voyages Among scientific works listed we notice 
copies of the “Challenger Report", Sir J D. Hooker’s 
"Botany of the Antarctic Voyage” of the Erebut 
and Terror, the “Botany and Zoology of tho Voyage 
of H M 8 ‘Sulphur’ ”, Darwin’s “Surveying Voyages 
of H M 8 ’s ‘Adventure’ and ‘Beagle ”, and a com 
ploto set of the Journal of ihe Polynesian Society 

In the short notice of J Haloro Johnson’s “Reverse 
Notation” on p 776 of Natdbb of October 29, the 
reviewer, m quoting examples of the abundance 
of negative digits, inadvertently omitted the word 
'minus’ before log 6 336 Aooording to the reverse 
notation, log 6 336 = 1 3204, but in converting sub- 
traction into addition, mmus log 6 333 » f 3204 is 
used 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions irpresscd by hu comspundents 
He cannot undertake to rUum, or to correspond with the writers of rejected mannsinpu 
intended for this or any other part of Nature No notice is taken of anonymous communications 
Notes on PoifiTS in some of this week s letters appear on p 0 >9 
Correspondents are invited to attach similar suMMARihs to their communications 


Distnbution of the Bndled Form of the Common 
Guillemot (Una aalge) 

This subject forma an ox< client illustration of bow 
character Kradicnts in and botwoen gi ographical 
races of animals submit to the troatmc nt suggested 
by Huxley* In this instance, the clino— to make 
use of his term — is one m the projiortions of poly 
morphs 1 ho bridled form of Una aalge, a mutant, 
which apparently depends on a single gene difference 
and 18 distinguished by a white circle around the 
eye continuing backwanls as a line towards tbi 
region of the nape, represents a larger porcontagi 
of the guillemot population m tho north of its range 
than in tho south It is clear tliat moro iletails of 
this dine will rocoal important facts such os tho 
groups that are situated on it and the relationships 
between thorn During tho past breeding season tho 
British Inist for Ornithology has organized a co 
operative mquiry mto the status of tho bridlod guillo 
mot m the British Isk s and, although it is liopod to 
continue this inquiry during the commg season to 
fill m the remaining gaps, enough is now known to 
encourage a preliminary publication 

Observers were asked to visit as many brooding 
colonies as possible, to count at least two hundred 
birds from representative parts of the colony and 
to noto the number of bridlod birds in their total 
Fairly complete figures have been obtained except 
for oolonios down tho west coast of Scotland and 
Ireland, for which information is still badly needed 
Where two observers sent m counts for one colony, 
percentages were first workevl out for ooch to find 
out what was the discrepancy Smeo this was in every 
such case insignificant, the covmts were oddod 
together 

The results for the British Isles are shown on tho 
accompanying map, whore the figures shown in 
oirclee denote the percentage of bridled birds in that 
particular colony 

The following pioints illustrating the nature of tho 
clme may be noted 

(1) At all the English and Welsh colonies the per 
oentage is very small 

(2) At about lat 66° N the numbers commence to 
rise Along tho east ooast of Scotland tliere is a 
fairly steep and regular dine, while on the west coast 
there is marked discontinuity, though this may bo 
due to mcompletenesa of figures 

(3) Between Fair Isle and Shetland there is again 
marked discontmuity, the jiroportions rising from 
16-13 per cent, which is characteristic of the whole 
north Scottish area, to 24 per cent 

(4) In Ireland there may possibly be a gradually 
rising dine in a north westerly direotion, but moro 
figures are needed to confirm this 

(6) In the region of rapid change off the North 
umberland and Berwick coasts there is even a reversal 


of the clino at St Alib s Hood and the lainos show 
mg that diffoiencos are more likdy to establish 
themselves m such legions 

As regards the rest of tho guillemot s brooding 
range, the dine is continued nortlivcanls and south 
wards of the British Isles Franco has vi ry occasional 
bridled birds Heligoland 1 per cent ( otluid I per 
cent looroos 34 per cent In land more than 70 por 
tent, Afagi lO Noith Capo, moro than 10 pet cent. 
Bear Island more tlian 10 per cent and Novaya 
7emlja (where only very few Una aalge bietd, most 
being Una lomna) less than 40 per ci iit 



In North America, the Situation m tho oast coMt 
colonies has recently boon studied by Johnson*, who 
reports 16 7 per cent of tho breeding population to 
bo bridled Whothor any similar dine from south 
to north is found there does not seem to bo known 
Another clme is also found m Una aalge Birds 
from the southern part of the range are browmsh 
on the back, while those from farther north show a 
considerably deeper colour, which is almost black. 
Subspecies have been nam^ from back colour and 
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othf r ( hurat K rn It may be ",i>^iiiliian( t bat the change 
from Vrta aalge aUitonta to Urui n aalge torresponds 
with the firHt ^ono of changi in peroentogo of bridling 
but it dooH not seem safe to postulate n (Hiisal con 
noxion between the dine m polymorph Iroquentiea 
and that in nii liinin pigiiu ntation on the piosont 
evidence 

The genctii situation in\ol\ed is of some mtciest 
from the non existcmi of wti rrnudiiiU forma it may 
bo assumed that the control is imdaetoiial Whether 
It behiiMS as dominant or recossne is howovii, less 
diar, and only brooding oxiierimints or ringing ot 
wild populations could deoidi this 

IhiH method of describing sub spot los and forms 
makes a useful addition to tho usual taxonomic 
procedure and gives important information as to tho 
processes of spocios differ out lation, the methods by 
which isolation arises in a widespread group and the 
spifsl with wliith grnes may diftuse across such 
barntis 

H N SOTJTHBRV 

Bureau of Animal Population 
University of Oxford 
Oct 27 

‘ Biixlcv J s MniKK 148 21U (ISSS) 

• Jolinwn K \ tul U I) 01 (lOis) 


Tellurium Tetrafluoride 

The formation of a white solid which accompanies 
the mam product tellurium hexafluoride when 
fluorino IS passed over tellurium has often been 
noticed but its composition has not been settled 
(Moissani, Prideaux‘) Yost and Clanssen* showed 
that the same or a similar substance m formed by 
heatmg the hexafluoride with tellurium in sealed 
glass tubes, but they were unable to identify the 
product, which they state is probably tho difluondo, 
leF, 

Wo have re inveatigatod tin loiiition using sealed 
tubes of both glass and silica With the hexafluoride 
alone m tho tubes, no reaction occurs and tho donsity 
of the gas remains uriclianged With tellurium 
present, a white solid is formexl at a temporaturo of 
about 200° f Tho ratio of fluormo to tellurium in 
this solid IS not ( onsfiiiit but dernases with the time 
tho tube IS boated, until after heating for several 
days, tho fluorino content becomes very small and 
the solid approximates in composition to TeOg At 
the same time the gas pressure m tho tube rises and 
finally attains a value 1 6 times tho initial pressure 
The gas, ongmally pure TeP„ is convert^ com 
pletely mto SiFj, as shown by vapour density 
moasviroments The most probable explanation of 
these facts seems to be that the first pr^uot of tho 
reaction is the formation of a new comiiound, tel 
lunum tetrafluoride, which then reacts with the 
silica giving silicon fluonde and tellurous oxide 

(1) 2reF, + To -= 3TeF< 

(2) 3TeF4 + 3SiO, - 3TeO, + SSiF* 

Further mvestigation has confirmed the oorreotness 
of this mterpretation We have found that the 
product of the first reaction can bo isolated by using 
a tube composed of pure crystalline alumina This 
materia], as supplied by the Thermal Syndicate, 
Ltd , IS non-porouB and is the only one we have 
found which is not attacked by this reaction 
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In those oonditions, tho tellurium hexafluoride is 
absorbed completely by the tellurium at about 
200° C , forming a colourless solid which crystallizes 
in lino nc-edles on the walls of tho tube On exposure 
to ordinary air tho solid hydrolyses very rapidly 
with evolution of hydrogen fluonde Bv dissolving 
this product rapidly in aipieous potash, we have been 
able to deferminc the ratio 1? I e in the substance 
Two indopi iid( nt oxp< i imonts showed it to apfiroxi 
mate closely to 4 I 

Quite recontiv we have boon able to prepare largi i 
amounts of tho white crystalline material tree from 
I xiess ot telluiiiim and to analyse it completely As 
a moan of two expel imtnts, we tmd foi its composi 
tion It 62 5 (s 1 cent, h 38 7 per cent Tho 
foimiila loF, contains To 62 6 pi i cent, h 37 4 
per cent The fluorine was estimati d as lead chloio 
fluonde after piecipitation of tellurium os dioxide — 
a method which we have found to give rather high 
results when usotl for the t stimation of this element 
in coinpouniJs of tollunum and fluorino 

I he results < an therefore be reganled as satis 
factory, and there can bo little doubt that tho white 
solid wo hav o obtained is a new fluoi ido of tellurium, 
TeF,, which on account of its reactive behaviour 
with gloss and silica and its instability in presence of 
traces of moisture has not been isolated proviouslj 

Further expel irnorits on the pro|)ortios and ht 
hoviour of this substance are in progress 

(. A R Hartley 

Chemistiv Department I II Henry 

University, B WhytlaW (tRay 

IasmIs 
N ov 1 

M iMsn tin thm nui 84 ((') (1S91) 

■Prill mix J Chftn v 89 12U (1906) 

•t staiiltUuasui J itHer (hrm s , 56 SH (1911) 


Fate of the Sulphate Radical in the Animal Body 

Phosphobos ontc rs os phosphate m the numerous 
oompounds in which it is to be found m tho animal 
bcsly, m connexion with tho investigations carriid 
out in recent years concerning tho fate of ingested 
phosphorus atoms in the organism, it seemed to be 
of interest to doteimino whether or not, m the course 
of the numerous metabolic processes in which jihos 
phorus IS involved, tlio phosphate radical exchanges 
its oxygen content with other oxygen atoms present 
in tho body I his qinstion could lie answered by 
mjeotmg into an animal sodium phosphate which 
contained heavry oxygon (“O) as an mdioator and 
then dotennmmg if the phosphate recovered m the 
urme, for example, contained more than the normal 
amount of "O 

As, however, it was recently found* that ‘heavy 
oxygen phosphate’ can bo obtained by dissolving 
sodium phosphate m ‘heavy oxygen water’ and vice 
versa, it is apparent that the oxygen atoms present 
in phosphate radicals exchange their places freely ui 
water and there can be scarcely any doubt that the 
probability is extremely small of a phosphate radical 
leaving tho body coupled to tho same oxygen atoin^ 
with which It entered Hulphate ions, on the other 
hand, have been found* to exchange oxygen atoms 
either not at all or at a very slow rate with neutral 
water, even at 100° C , and it seemed of mterest, 
therefore, to mvestigate whether sulphate ions 
during their circulation m the body pt^ioipata m 
chemical reactions which loosen the oxygen bonds 
safiioiently to make an oxygen exchange possible 
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In the exporimenta wo wish to report here, aodiuni 
Hulphate containing heavy oxygen was prepared from 
heavy oxygen water, kmdly present^ to us by 
Prof Urey*, having a density 740 parts in a million 
greater than that of normal water I he reaction used 
for the preparation of the ‘heavy sulphate was 
that which takes place between hO,n, and heavy 
oxygen water m the jiresence of traces of iodine as 
a catalyst I gm of the dry material, converted 
into 60 c c of solution, was injected mto a rabbit , 
we are very grateful to Miss Lindberg, of Prof 
Krogh B laboratory, for making the injections J ho 
unne of the rabbit was then (ollectod for 24 hours, 
its sulphate content recovorotl as barium suljihatc 
the oxygen content of the latter converted into 
water, and the density of this determined Ihe 
preparation of water from thooxjgen of the sulphate 
was earned out in the following way Iho barium 
sulphate precipitate was dried at 400“ C in a stream 
of nitrogen and then reduced with purified caibon 
at 900° C , the gases c\ olved were mixed with a 
great excess of hydrogen and stored over oil in a 
gasometer , and, finally, the gas mixture was led 
over a nickel catalyst at 310" C and the water fonned 
collected Iho donsitv (1< teninnatioii was kmdly 
carried out by Mr O Jacobsen, using I indirstiom 
Lang H floating drop method 

Should tho sulphate oxygen during its stay in the 
animal, enter mto exchange reactions with other 
oxygen atoms prosint m very gnat excess in 
tho body, the oxygen of the heavy radicals 
would be replaced by normal oxygon atoms and 
the water prepared fiotn the sulphate lecovcroil 
from the urine would sliew the density of normal 
water If, on the other hand tho sulphate ions 
injected retain tho oxygen atoms with which they 
stait the walei piopaud from the unno sulphate 
should show an excess density of 370 parts per 
million if no socrotion of normal sulphato took place 
The water prepared fioin the sulphate isolated fioni 
tho urine after injiiting heavy oxygen sulphati 
has shown a vory apprei lable density excess — 240 
parts per million When comparing this value 
with the one calculated on tho assumption that no 
exchange of sulphate oxygon took place, wo must 
consider the following fact l^esides the heavy 
oxygon sulphate- 0 84 gm of sodium sulphato being 
secreted in all during the day following mjection — 
the urine contains also sulphato, even when 
no injection is given, the amount of which wo found 
to correspond to 0 23 gm per doy Tho latter is 
normal sulphate and its presence reduces the density 
excess of the water prepared from the urme sulphato 

From tho high density found for tho water prepared 
from urme sulphate, one must conclude that most of 
the mdividual sulphate ions injected mto the rabbit 
are recovered m their original form, and from this it 
follows that at least the greatest part of tho sulphate 
admimstored leaves the body unchanged, and also 
that none or only a small part of the mgestod ions 
exchange as such with other sulphate ions present 
beforehand m the tissues 

A H W, Atkn, JiTN 

G Hevksy 

Institute of Theoretical Physics, 

Copenhagen 

‘ Blumonthal and Herbert Traiu Faraday Sor S8 84B (1»17) 

' Dstts 8 C.Dty IKK sad Insold C h Chm Sor 1968 

(1B87) 

* Hoffmwm and Vny Ind Sny Chem » 611 (l»S7) 

' Hanlan, Urey, and Bleakney J Amtr Cham Sue , H leoi (1«34) 


Distribution of Phosphorus in the Leg Bones of 
Chickens 

In 1 1C kits, ns is gmcnilly known, tho fetal phos 
phoruH rontf nt of the bones is dniiimshcil Wo have 
started now ti iiivistigntc thi distribution of phos 
phorus in the leg bonis of nonnal and rachitii 
ihickons with a riuiioiutivc iilioaphoriis isotope as 
an indiiator 

The aitivc phosphoius used was prtpaitd by Dr 
F A Hoyn, of thi Philips Lamp Works at S ind 
hoven, with a Philips imitron gemrator* A fixid 
quantity of the active jihosphorus was mjettod intra 
pentoiioally as an aqueous solution of sodium phos 
phate of pH 7 2 Tin ihickens wore dm-apitat^ 22 
hours after tho injection mid quickly sectioned 
The log bones were thin dissected and cleaned One 
of the log bones of eai h bud then n as divided into time 
parts, iiatiioly, tho pro’ciriial epiphysis the distal 
epiphysis and tho duvphysis The two epiphysial 
jiarts of tho hone wui then cmhimiii d together m 
an oven at 200“ C , the sami was done with tho 
diaphysis Preparations for the deti rmiimtion of the 
radioactiv ity wen inaili in the tnnniii i described pn 
viously* In addition a pait of the residue of <ar 
boni/ation was usid foi the estimation of tin total 
phosphorus according t 3 h iski Subbarow 



As was to 111 cxiicitiil the inovisional figures 
fiom light chiikcim showed tliat the phosphorus 
content of the diiid mailer in tho i [iiphysial part 
and in tin ilia|h\siiil pan is larger in normal than 
in rachitii ihickens h iirthi rmnro it was observed 
that both in normal and in laclutic chickens the 
phosphoius conti nt from the d aphysial part of the 
iione Booms to be large i than th t troni the epiphysial 
part of tho saini bone 

With regard to tin distribution of tho active 
phoHjilioruR ailmmistored, it was obscrvixl that, both 
in the normal and in tho rachitic i hickens dn apitatcd 
22 hours after the injection of tl i labellixl phosjihorus, 
the quantity of tho active phosphorus in 1 mgm 
of hone phosiihorus was larger in tho i pipliysis than 
in tho diaphysis biirthemioro, it was ol^rved that 
both the epijihysis and tho diaphysis from the rachitic 
birds, decapitated 22 hours afti r the injection of the 
lain lied pliosphorus, contamtd a much larger cjuan 
tity of the active phosplmrus in 1 ingin bone phos 
phorus than tho nonnal chickens 

Tho sexjond log bone of eacli chicken was not 
c arhonizod, but after be mg cleancxl was pteujod on a 
dounie coated X ray film It remained on this 
film for some days, nooording to tho quantity of 
racboactive phosphorus inject^ The film was then 
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(levolopod , a clear picture ol the whole bone was 
visible, as is shown by the a< companying photo 
graphs It IS convincingly shown in these tliat the 
epiphysis contains a larger quantity of the active 
phosphorus than tho diaphysis does Hence the 
results of measurements of the radioactivity of tho 
several parts of the bone are fully in accordance 
with the photographs obtainotl 

Thus it appears from the radioactivity measure 
ments and also from the radiographs that phoa 
phorus metabolism is more intense in tho bone of 
the rachitic chicken than in the bone of tho normal 
(hicken and also phosphorus metabolism is more 
intense in tho ipiphysial part than in tho diaphysial 
part of the same bone 

We are now trymg to mvestigato whether it is 
possible to estimate photographically the quantity 
of the active phosphorus present in the several parts 
of a bone 

Finally, we wish to express our thanks to tho 
Philips Lamp Works for furnishing tho radioactive 
phosphorus used in these experiments, and to Mr 
J C de Back for his assistance in these investigations 
M J L Dom 
B C P Jansbn 

Laboratory of Pliyaiologioal Chemistry, 

University, Amsterdam 

J Sizoo 

G J VAN PEK Maas 
N atuurkundig Laboratonum 
Vrije Universitoit, 

Amsterdam 
Oct 27 

‘ Brouwen A Ueyn F A and Kunlko A Phy 4 ua 4 Its (1S37). 
' NAToaK 189 1088 (1937) Proe Hoy Acad APUttnlatu 40 647 
(1937) 

Enaymic Deammation of Aspartic Acid 

Fbom tho cell free solution of B fluoreecent 
Itquefactena, which has a powerful ospartase effect*, 
wo have isolated ospartase by adding aeetio acul up 
to pH 4 6 at 0®C Ihe precipitate thereby formed 
(precipitation begins at pH 4 8) gives, when rapidly 
filtered and dissolved in Af/16 phosphate buffer 
(pH 7), a solution which possesses consideroble 
ospartase and also asparaginase effect 1 his solution 
h^ no fumarase effect even in experiments of long 
duration 

Despite the absence of fumarase, the enzyme solu 
tion obtained forms malic acid from fumario acid in 
the presence of ammonia The reaction occurs also 
m the presence of toluene When a longer time is 
allowed, the reaction goes so far that only aspartio 
acid, malic acid and ammonia can be found in tho 
solution , fumaric acid is not detectable If we start 
with I aspartic acid there are formed fumario acid, 
malic acid and ammonia Furaano acid is not con 
verted mto malic acid by our enzyme solution, if 
ammonia is absent 

The results led to the conclusion that the purified 
fumarase free enzyme solution contains two different 
enzymes One (I) is the actual aspartewe and oataly ses 
the reaction 

HO,C CH, CH(NH,) CO,H^HO,P CH -CH CO,H + 
NH., 

the other (II) catalyses the following reaction > 

HO,C CH. CH(NH,) CO.H + H.O — 

HO.C CH, CH(OH) CO.H + NH, 
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Thus tho hydrolytic deamination of an ammo acid 
would be established for tho first tune The latter 
reaction is not reversible The conversion of fumano 
acid into malic acid in the presence of ammonia 
protoeds through aspartio acid Consequently, 
enzymes I and II are roiiviired for the reaction 
Fnzyme II acts more slowly than Enzyme I , there 
fore at first chiefly fumanc acid and ammonia are 
formed from aspartio acid 

Wo report the above results because Gale* has 
recently published mvestigations on the separation 
from tho raw ospartase in B coh juice two different 
enzymes deammating I aspartic acid One of his 
enzymes, however, does not act m the presence of 
toluene, and both of them contain fumarase, thus 
preventmg elucidation of tho mechanism 

In addition, we have also noted that the aspartase 
effect of the enzyme solution is approximately pro 
portional to tho enzyme concentration Systematic 
exceptions to this rule are noted m that small 
quantities of enzyme act more favoumbly duruig a 
long reaction time than do large quantities during a 
short reaction time The equilibrium constant for 
deamination obtained with a fumarase free preparation 
was K,, 100 

With the enzyme solution or with tho suspension 
of B fluoreteens lujtiejaetens we were unable to 
accomplish the amino acid synthesis from oxalocetio 
acid and ammonia, or from succinic acid and 


A detailed account of this work will be published 
elsewhere , , 

Aarrxjm I Virtankn 
„ . . , . JoRMA Ebkama 

Biochemical Institute 
Helsinki 
Oct 24 


■ Virtanrn and Tarnanen Biadum Z £60 193 (1932) 
'dale BiockmtJ 82 1683 (1938) 


Oxygen Exchange during Esterification 
In a recent paper’ on tho exchange of oxygen 
between wotor and ocotio acid, we pointed out that 
the meohamsm of the exchange of the carboxyl 
oxygen atoms of tho acid with the oxygen of the 
water, H-OH, was probably identical with the 
mechanism of esterification of an acid by an alcohol, 
iZ-OH, and ventured to predict that when estori 
fication of on acid occurs m tho presence of about 
equal quantities of alcohol and water an exchange 
will be observed between the oxygon of the water 
and that of the acid running parallel to tho simul 
taneous rate of esterification Wo mentioned that 
wo were oarrymg out experiments to test this view 
Meanwhile, Urev ond Roberts* have esterifiod 
benzoio acid with methanol contaming excess of tho 
heavy oxygen isotope in order to determine which 
linkages are broken during esterification Ihey found 
it noosseary to apply to their results a correction for 
me exchange between benzoio acid and tho water 
formed during the estonfication They therefore 
measured also the rate of exchange between benzoio 
acid and heavy oxygen water under the same 
conditions os those pertaining during estenfioation 
Urey and Roberts find that 0 1605 moles of the 
acid were eetenfled, while simultaneously 0 0726 moles 
of the acid exchanged both its oxygen with those of 
the water Ttdung mto account the relative con 
oentration (or better, the activities) of the water and 
methanol in the reaotion nuxture, this result indicates 
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that the velocity constant of the exchange reaction 
IS about five times as great as that of the esterifica 
tion This difforence corresponds to a differonco of 
only 1,000 calories m the activation enorKies. and 
we therefore consider that the above result supports 
our prediction 

J B M Hkrbebt 

Chemistry Department, I Lauder 

University, 

Manchester 

Tram tar Sor M 1219 (19J8) 

•J Amrr Cluim Soe M 2193 (1938) 

Crystal Analysis and Point Sets 
It is customary in X ray crystallograph% to 
regard a crystal as a continuous distribution of 
scattering matter, expressible in the form of the 
electron density function 

p{x, y, *) =• ^ SSS F{h, k, 1) exp [— 2m(hxla + 
( 1 ) 

" * LLL r(h, k, 1) exp k, 1) ~ 2in(hxja 

+ kyth + l2/c)J 

Whereas X ray techniques permit the determination 
of the amplitudes r, they do not dotormino the 
phases a 7 his, as is well rocognizod, has been the 
essential bmitation in X ray analvsis, not as a method 
of test mg structuns already proposed, but as a 
method of diecovermg the atomic structure of cry stals 
Ihis difficulty prompted the introduction of the 
derived function* 

A(x, y, 2) - i JJ/ p (X, Y, Z) p (X \ r. Y \ y, 
Z + t) dxdydt 

= ^ J{(h, k, 1) exp 2m (hx/a + ky/b 

+ l»lc). (2) 

where 

R(h. k, 1) = tF(A, k, i)l* = (r(h. k. 1) y. (3) 
which IB thus expressible in terms of the observed 
amplitudes and is mdependent of the unobserved 
phases Ihis fimction (reprosentmg the weighted 
distribution of density in the crystal about any point) 
can be used m conjunction with any structure already 
proposed, to piass it for further consideration or to 


reject it, accord mg as its vector function does or does 
not tally with it 

Wliilo in partK ular cases it must be agreed that 
passing a tost of so high an order of deliiacy is 
Huflicient to establish a proposed structure to all 
mtents and puiposos the mathematical interest of 
the use of vector fimotions lies in the question as to 
the complete inventory of structures which satisfies 
a given vector map (which may be none) a question to 
winch the inethcxl of expressing an electron density 
distribution in tho form (1) supplios no answer 1 or 
all that can bo said is that all old tron density functions 
of the form (1) sham tho same vector function, 
namely, the vector function (2), when and only when 
condition (3) issatisfidl — and this brings ns bock again 
to tho dilliculty ol tho unobservable phases which, 
it would seem, the inlrcxluction of vector functions 
docs nothing to dispel 

lo moot this difficulty, an alternative approach to 
the problem, originally introduced m a study of tho 
structure of insulin* has been exhaustively de 
velopcxl’ It boars to tho i ustomary approach the 
same relation as tho cjuantiim theory of light bears 
to the classical theory, picturing a crystal as a pomt 
intensity distribution in atomic space bj, correspond 
mg to which there is a second easily derivable point 
intensity distribution in vector space S„ whii h may 
bo comjiarod with tho exponmontallv obtained vector 
maps alromly discussed As an example of on iS| 
distribution to which more than one 6, corresponds, 
we may cite the periodic one dimensional arrays 3, 
7, 2 6,3,7 2, '5 and 7,1, 6 1,7,1, 6,1, 
which share i he saiiu vector map It is possible system 
atu allv , in cases ol gnulually increasing complexity, to 
investigate all tho &, distributions corresponding to a 
given S, Fvidcntly tho loss symnutno the S, dis 
tnbution, the smaller the multijilicity of its corro 
Bjionding Si distributions J his now method entirely 
alters the situation regarding the possiViility of using 
vector maps (o discover the atomic stmeturo of 
crvsfals lo illustrate the appropriate procedure, we 
discuss the projection on (0001) of the vector map 
of an insulin crystal' It is hoxsdic and has unly four 
Sets of marked maxima 0, A, B, V shown in Fig 1, 
tho intensities of which arc in the order 0>B>A >C7 
It has been found that this 9, pomt distribution 
corresponds to two and only two <9, pomt distributions 
shown m bigs 1 a and 1 b But the fact that the 
mtonsitioH of tho A, points are m the order li>A>0 
excludas the second of tl « two Si point distributions 




Fig 


Fig 16 


Fig lo 
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Hence we deduce tliat, whatever the degree of 
approximation to which the point distribution in 
Fig 1 represents the vector diagram of insulm to 
that same degree of approximation the corresponding 
atomic distribution in crystalline insulin is represented 
by Fig 1 a (broken circle c appears nt the centre 
and at each comer of the hexagon) 

Ihis proceilure is further explained and developed 
in general in more detailed studies in course of 
publication It is also being used to derive from the 
vector diagrams of msulm further and more detailed 
information regarding the atomic struoturo of 
crystalluio insulin in investigations which may be 
regarded as supplementary to tliose already pub 
hsbed* *, which have shown the delicate conoordanci 
between these diagrams and the vector map of the 
cage structure prtSicted for insulm* as a deduction 
from the cyclol hypothesis' 

I am indebted to Prof h H Neville for advice 
m connexion with this work 

Matli.matical Institute, ^ Wrinch 

Oxford 
Nov 10 

latter* II Z hr >! 90 j17 {19 U) 



Wrln li NiTim 1*7 411 (19J0) e< t<q 


Ionization of Air in an Air conditioned Building 
Aooordinq to modern medicine, the okctrio con 
dition of atmosphere is an important sanitary factor 
In closed localities ventilated normally, man lives in 
a medium which has not the oloctric held of open air 
but the average ionization of its air is, as a min the 
same as m the open air There is normally also a 
slight excess of positive ions over negative ions as 
out of doors Collars where the air stagnates and 
where there is accumulation of radon (radium 
emanation) released from the walls are an exception 
It was therefore interesting to ascertain the order 
of ionization of air inside buildings provided with 
Carrier air conditioning oquiprnont 

This equipment consists, m principle, of hltors 
(viscous layers, glass or steel wool, etc ) or electric 
precipitators and air washers froomg the air from 
dust, and adjusting its humidity and temperature 
It might be expected that the air is simultaneously 
freed also from its ions, which may be regenerated 
in the donned air only by the influence of radio 
active radiation of the walls and other articles placed 
in the building, or by cosmic rays 

We had the opportunity of moomirmg loni/ation 
of air m the central office builduig of the munioipal 
electricity works of the city of Prague Ihe central 
air conditionmg equipment, described by one of 
us*, consists of the mam filters having a total 
surface of 48 sq metres, after which the air passes 
through a chamber where it is washed with water 
After being heated suitably, to adjust the humidity 
and temperature, the conditioned air is led through 
the mam duct to the individual stones It passes 
there through the local maohmes, where it is mixed 
with the return air cleaned by local filters From 
the machine rooms, the air is guided m metal air 
duets and mlets with grids, mto the working rooms 
The ducts are provided with silencers made of 


‘Celotex and Tritex to reduce sound The amount 
of air drawn m per hour from the open atmosphere 
IS 60,000 cub metros minimum, 200,000 cub metres 


The content of small ions was measured by a 
compensating ion counter of special design* giving 
directly the number of small ions in 1 o o 

The results are given m the accompanying tabit , 
whore »+ and n~ are the number of small ions mice 
of air q is polarity of sjiatial charge The average 
temperature of the conditioned air was 19° C , 
relative humidity 62 per cent except measurement 
No 2 when the tomixirature of sir was 12 3° C and 
relative humidity 80 per cent 



negative ions forty times more than in the open air 
which IS evidently the 1 1 nard effect that is sepani 
tion of negative charges on breaking up water drops 
A lonsidcrable excess of negative ions over the 
positive ones is maintained in the main clue t for 
con iitioned air up to the 4th floor at an average 
speed of air of 106 metros pir muiute The radio 
active radiation of mateiial of the walls and articles 
renews quickly (m about 10-16 muiutee) the balance 
between the positive and negative ions The walls 
tonil to eliminate thn negative ions the mobility of 
which la gri ator than that of the positive ions so that 
they are more absorbed on objects (see moasuremont 
No 6) riio average loniration ascertained m the work 
ing rooms, in the corridors and in the hall was twice as 
high as in the open air, the air showuig as a rule a 
slight excess of negative ions over positive ions that 
18, inverted polarity as against the normal polarity of 
open air Permanently moreased ionization of air 
m an mr conditioned buildmg may have a certam 
physiologioal mfluence It resembles a mountain 
climate, which is oharaoterized always by a greater 
ionization than that of the lowlands 


]? B4HOUNKK 

State Radiological Institute, 

Prague 

J Kletschka 

Municipal Flootncity Works of 
the City of Prague 
Oct 26 


Kktjwhks J OfwvUuUt Inqtnuur No 10 (1936) 

■ Uhounek F La Pteua fhtrmalt ti chmatxjut 79 3 (I (1918) 


Velocity of Sound in Liquid Helium 
Burton and others* have measured the velocity of 
ultra sonic waves m liquid helium imder its own vapour 
pressure, and compart the results with the thermo* 
dynamic properties of the substanoe In the helium I 
range they derive an adiabatio compressibility, which 
shows a minimum at 2 6° K In order to tod the 
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isothermal values, we have to multiply by y = fp ft 
Y can bo calculated from the 8po< ifio heat’ at vapour 
pressure c, with the help of the thermodynamic 



rlmgrains’ It is iiiterosting that in the isotlieiiiml 
cuno the minimum has disappeared Iho minimum 
in the adiabatic compressibility is coimectwl with the 
rapid rise of Cpjc, aboi t the X point 

II J (iROKNSWOLn 
Kamerlingh Unnos Labouitory, 
den 


Burton T I . 

Smitli U Qr&yaon and t 
(1938) 

’Keesom W H and Kocsom HluA 1 Commun KamfrhngkOi i 
lab Ltidm No .|j<J Phytva 9 oa? (1935) 

mlKew ni MlsB A P Oflmmun Karntthnyh 0 u e 


1 No 7nh Phynea 1 128(1 


I 34) 


Vowel Vibrations and Vowel Production 

Pnor L W ScBiTTURE, m a letter publishotl in 
Natubf of October 1, Buggosts that the profiles of the 
vatious vowel sounds of which ho gives examples — • 
mdioate that these sounds cannot have been pro 
ducod by resonance 

I showetl, in 1923 and 1924', that all the Fngliah 
vowels and consonants could bo recognizably pro 
duced by the use of coupled resonators (of the Helm 
holtz typo) suitably tuned to produce the principal 
resonant components that had been recognized bj 
ear when listening to the speech sounds thomsehes — 
when those sounds wore breathed or whispered If 
the resonators were enorgirod, by blowing (turbulent) 
air through or into them, thoj reproduced ‘unvoiced 
speech sounds If they were energized b\ pulsatmg 
air —produced by first passing the energizing air 
current through a vibrating reed (equivalent to the 
vibrating action of the vocal cords) the resonators 
reproduced voiced speech sounds Incidentally, it 
was shown that vowel sounds could also bo produced 
by coupling the resonators m piarallel instead of in 
senes 

Tliat the resonant components were not imagmary 
was afterwards shown by I B Crandall and C J 
Sacia, of the Bell Telephone Laboratories’, who 
proved their existence (together with other subsidiary 
resonances, not detected by ear) by purely instru 
mental means Later, John Q Stewart’, in the 
Research Laboratory of the Western Electric Com 
pany of New York, and Dr W H Eccles* showed 
that similar, recognizable, voiced vowel soimds could 
bo produced by substituting electrical tuned circuits 
for Helmholtz resonators, and mtermittent electrical 
impulses, m the place of intermittent air pulses for 
energizing the resonators The reeultmg complex 
current, amplified and passed into a loud speedeer, 
product the voiced vowel sounds In all these 
experiments, vowel (or m some oases also consonant ) 
sounds were product by the action of resonators 

It must be admitted that, in the case of human 
tpeeoh, the resonant conditions are more complex 
than m the experiment cited The human pharynx. 


in particular constant h \ ones in form during speech ' 
tho vocal cords also ns Prof G Oscar Russoll has 
shown at Ohio Univorsitv*— appear to mmlify their 
attitude, so as to assist tho resonant effocts They 
probably supply a reod note which is rich m resonant 
I omponents of about tho i ight frequoni y to energize 
tho prim ipal oral rcsoniviue of oath vowel sound 
Ihere is the fiirlhor ditfi ronco that whereas the 
impulses produttd exporimtiitally by the artificial 
roods (or equivalent) were ulivtivoly constant in 
frequency, those prodiic i d by the vocal coids are 
highly variable But tho cvidonco of tho models 
appears to bo conclusive that tho human vowel 
sound IS esauntially an t fleet of losoniince 

My own time is now fully occupied with tlio 
investigation of other aspects of human speech , but 
if any physicist (profornbh in I ondon) would care 
to make profiles of the aitifitiiil vowel sounds pio 
lucid by some of mv resonatois to compare with 
those of human sixioch — I would gladly lend them 
for Ihe piiqiose of the expenmint 

K 4 S Pacit 

1 Devonshire Terrace 
LancMvstor Gate, W 2 
Oct 17 


/r . Ry Sot V 102 (19 1) \ 106 1111.4) 
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Effect of Ultra-centrifuging the Oocytes of the'Mouse 

OvARitM of the mouse wore eentrifugod in tho 
Beams ultra centiifugc In the young oocytes tho 
cytoplasmic inclusions and components arc stratified 
into throe laveis The mitochondria occupy the 
centrifugal tncl of tho cell I he (mlgi rnatonal and 
thi nucleus, together with n few small granular mito 
thonclna iiro situatcsl in ihi iniddlo region of the 
cell, while the cciitrijstal end is lillod with clear 
cytoplasm which may oontiiiii a fow small Golgi 
( Ic ments 

I he accompanying illustiatioiis are pliotomic ro 
graphs of two older oocytes With the growth of 
the oocy to a lay c r of non gramiJar cy top'asm makes 
its appearance it the centrifugal pole ( (o), N O) 
At a later stage a layer of dooj ly stamcid material 
18 presint contnpotal to tho Golgi layer (0) this is 
identihod as yolk (Y) In tho mature ooiyto tho 
initcichonclria (M) occupy the centrifugal half of 
the «ll, while tho (colgi material forms a tlun layer 
centrifugal to the clear cytoplasm m tho centripetal 
end of tho coll {C C) As in tho earlier stages, a few 
small Golgi oloinents may lie m the cytoplasm 
toworcls tho centripetal polo Iho yolk lies between 
tho Golgi layer and the centripetal polo At this 
stage tho nuolous (not shown in the photomicrograph) 
IS displewed towards the centrifugal ind 

Tho presence of a non granular layer at the ccntii 
lugal polo of oocytes of a c ertain age, and its absence 
from the young and from the mature occytes, must 
be duo to changes in \ iscosity corrolatod with the 
growth of the egg It is also of interest that the 
position of the nucleus vanes in eggs of different 
ages 

So far as I am aware, tho only published work on 
the oentnfuged mammalian egg is that of Beams and 
Kmg', for the guinea pig egg Beams and King do 
not mention a layer of non granular cytoplasm at 
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the centrifugal pole at any stage in the development 
of the egg of the guinea pig, nor do they roconi a 
marked change m v iscosity correlated with the 
growth of the oocyte 



An exainination of centrifuged oocjtes of the mouse, 
fixed m formol and stained with Sudan IV, failed to 
reveal the presence of fat The absence of fat from 
the mouse egg agrees with previous findings for the 
uncontnfuged oocyte* 

This work was carried out at the Universitv 
Zoological Department, 'J'nnity College, Dublin 

R A R Obksson 

Zoology Department, 

University of Edinburgh 

Benin*, W. H , end King, R L . Oirt<il<Hna, 8. 363-3(17 (1938). 
Oreeeon.E A R, Quart J Micro , 7», d07-72t (1931) 


I AM obliged to Mr. Copley for pointing out wha* 
appears to bo an ambiguity m the use of the expression 
‘concentration’ in the definition of the restriction 
term of the m(xiifiod phase rule. Naturally, in the 
case of unary systems, the re- 
striction term refers to identity of 
tho phases and for a system at the 
triple point, r ^ 0, since tho phases 
are not identical Accordingly, wo 
have 

P + F Jr R = C'+2-r 

S-t-iP-fO = 1+2-0, 

which 18 correct I made no 
reference to this simple example in 
my first communication because it 
18 easily solved by means of the 
ordinary Gibbs equation 

Actually, the restriction term 
was defin^ to cover the more com- 
plicated cases, and it was taken for 
granted that the restriction reforretl 
to phase identity m all simple 
unary systems At the time of 
wntmg, I was unaware that T W, 
Richards’ had also pointed out 
that much of tho subtlety of the 
the restnctiooB imposed on the 
system “when ono individual is kept in a dehnilo 
weight ratio or at a definite concentration m a 
variable phase”. The matter is explained m more 
detail m my book on tho jihase rule*, where for 
simplicity the expression ‘identity restriction’ is 
employed throughout. 

Apart from the fact that the equation gives a 
correct interpretation of all the oases cited by Mr. 
Copley, I may add that its primary aim was to 
supply a more mformativo rule, capable of distin- 
gujshmg between physical and ohomioal change 
S. T. Bowden 
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A Modified Phase Rule Equation 
The interestmg and useful miKliflod phase rule 
equation recently proposed by Dr. 8 T Bowdon' 
contains what he calls a restriction tonn, r, which 
‘‘is equal to the number of pairs of phones having 
the same concentration or composition”. 

In applying the modiflod phase rule equation to 
one-component systems, however, it appears that r 
must be equal to the number of pairs of phases 
which arc xdentuud Sublimation, fusion, evaporation 
and tho triple pomt in one-component systems all 
mvolvo jiairs of phases which have tho ssuno con- 
centration or composition Now at the triple pomt, 
for example. Dr, Bowden’s equation reads 
3+0 + 0 =- 1+2 — 3, 

which 18 not correct At tho cntical point of a pure 
substance, however, whore the liquid and vapour 
phases are usually supposed to become identical*. 
Dr Bowden’s equation reads correctly 
2 + 0+0 = 1 + 2 - 1 . 

GkOROE NoVKLLO COPI.EY. 

32 Lesseps Road, 

Liverpool, 8. 

Got. 26. 

■ Katuu, Itt. 331 (reb 1 9, 1938) 

• 8m "Srapotlam on the Critical RUtc, etc ", Chmiral Rmiui, tS. 
1 (1988^ ; Tranbe, I , Tram Faraday Sor M, 1234 (1938) 


University College, 

Cardiff 
Got. 31. 

' J Anur Chem Sot . 88. 983 (191«) 

• "The Phaae Rule and Bbaee Reactions" (Macmillan and Co , I.td , 


A New Decalcification Fluid 
Dfcalcification of tissues by moans of the usual 
acid reagents is rarely satisfactory, and unless earned 
out carefully and slowly the evolution of carbon 
dioxide leads to the pr^uction of artefacts This 
disadvantage is particularly felt m dealing with 
the highly oaloifi^ integumonts of some Crustacea 
To overcome the difficulty, tissues, after fixation, 
have been treated with aqueous solutions, in strengths 
up to 30 per cent of a neutral salt, of sodium hexa- 
metaphosphate. Complete decaloifioation of such a 
decapod as Porcellana (which would take at least a 
week m acid) was effected m a day and, since the 
reaction mvolved is a simple replticement of calcium 
by sodium, no distortion ocoun^. All the products 
of the reaction are water-soluble and are removed 
by washing m water ; 

2CaCG. + Na,{Na,(PO,),t =- 2Na,CO, + Na,{Ca,(PG,),). 

Sodium hex* mcUiihoer'ate 

The method was also used on echmoderm and 
mollusc matenal and, although tho process was 
slightly slower, the re^ta were equally successBil. 
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Mammalian bone was also softened, but the penetra 
tion was much slower Despite the fact that the 
reagent is only water soluble, it is suillciontly rapid 
in action not to cause maceration or damage to the 
tissues, and in all the material testeil the histology 
was particularly excellent 

It should bo emphasized that, as the salt is m 
soluble m alcohol, it must be well washed out, and 
the fixative employed before decalcification must be 
one which admits of this treatment 

R A ( WiiKS 

Department of Zoology , 

Birkbock College, 

London, E C 4 

Sept 27 

Binocular Illusion 

In the corroHi>ondenoe on this subject, there does 
not apjiear to be mention of the faculty for viewing 
storoosi opio photographs possessed by those who can 
comply with Mr J D Morton’s marmot of viewmg a 
lattict * 

In this cam), as distinct from the binocular sequence 
tlescnbed by Sir Richard Paget* and others, the eye 
axes are turned more nearly parallel than normally, 


while keeping the focus adjusted to the lattice 
distance 1 ho suspended image is then apparently 
behind the pattern 

Now this optical condition is that necessary for 
V lowing a pan of stereoscopic photograjihs, without 
mochatiual aid My own eyes tend to move their 
axes apart more roably than to converge from the 
normal angle for focused v ision at mi ilium distances 
Ihey will even diveige about 1“ out of parallel - 
shown by the fa< t that I can si u a single binocular 
image formed by two similar objects 1 ft apart, at 
a distance of about 60 tt V jiair of stereoscopic 
photographs are i asily seen in correct p< rspoctivo’ 
—more easily than with a lens viewer’ in fact 

The late Mr R 0 Clinker, tliii f of the B P H 
Research I ahoratory, was also endowed with this 
faculty, I believe but I have not mot many other 
persons who were 

G R R Bhay 

Walnut Tree Cottago, 

Burlmgs Jjine, 

Knockholt, 

Kent 

•NaTURI 1« oJ (Sell 1 1 9 IS) 

• Vatihk 142 77 (July 9 19(S ) 


Points from Foregoing Letters 


A MAP showing the percentage distribution of the 
common guillemot, (7rta aalffe, having a white circle 
around the eye (bridled form), at various points 
around the coast of the British Isles, is submitted by 
H N Southern 1 he bridled form apparently defieiids 
on a single gene difforonco and the survey of its clino 
gives important information as to the process of 
spooios differentiation 

The preparation of tellurium tetratiuonde, which 
on acooimt of its reactive behaviour with glass and 
silica and its instability in the presence of traces of 
moisture hod not been isolated proviously, is described 
by Q A R Hartley, T H Henry and Prof R 
Wliytlaw Gray 

hrorn the findmg tliat the greater part of the sul 
phate (containing heavy oxygon for identification pur 
poses) which had been injocfod into a rabbit was 
afterwards recovered unchanged m the rabbit s 
urine, A H W Aten, jun and Prof O Hevosy 
conclude that only a small part of the ingested sul 
phate ions exchange with the sulphate ions alnady 
present in the tissues 

The distribution of phosphorus in the leg bones of 
normal and rachitic chickens has been mvistigatod 
by Dr M J L Dols and Prof B t P Jansen in 
lollaboration with Prof G J Sizoo and G J van der 
Mans A radioactive isotope of phosphorus was used 
as an mdicntor Iho phosphorus inctabolisin seems 
to be greater in the rachitio birds than in (ho normal 
(hickens , and it is gi eater in the epiphysis than in 
the diaphysis of the same bone Those rtsults were 
confirmed by radiographs. 

From the cell free solution of B fluorucens 
hquefacxeru, Prof A I Virtanen and J Erkama have 
obtained a mixture which seems to contain two 
new enzymes one of these catalyses reversibly the 
reaction aspartic acid ^ fumario acid + ammoma and 
the other leads, through hydrolysis, to the irrov ersiblo 
deamination of aspartic to malio su3id 


Dr Dorothy Wnneh dom ubos a new procedure for 
deriving (ho crystal structure from the intensity 
maxima in X ray diagiams and shows how this can 
bo applied in tho case of insulin to ilerivo from tho 
vector diagrams tho cage strin tin ) based on tho 
cyelol hypothesis 

A table showing tho concentration of positive and 
negative ions in the air, as affected by air conditioning 
in olosod buildings, is given bv Dr I Bfihoiini k ancl 
J Kletsohka Ihore is a laigo temporary iriirease 
m tho iiuinbor of negative ions duo to the break up 
of water droplets, but this is soon educed by the 
action of the walls and oilier objixjts in the room 
H J Oroenewold finds that tho maximum m tho 
velocity of soimd in helium I is oonneotod with the 
nse of Cp/c, above the X point 

(ominentnig in Prof S nptiires statoraint that 
vowel sounds cannot have been pioduced by 
resonance , Sir Richanl Page nx-alls some of tho 
ovidonco in favour of tho resonance hypothesis and 
offers tho loan of some of 1 s risonatore to make 
profile 8 of tho artihcial vowol sounds for comparison 
with those of human speech 

Dr R A R Grosson lias centrifuged tho ovaries 
of the mouse m the Beams ultra cc ntnfuge Tho 
cytojilasmic inclusions and comjionents of the 
oocv tos are stratified accordmg to the ir specifio 
grav itv An c xamination of oocy Ids ot different ages 
indicates that there arc changes in viscosity con elated 
with tho growth of the egg 1 reatment with Sudan IV 
failed to rove al tho pre senco of fat in the centrifuged 
egg of the mouse 

Mr R A t Wilks recommends sodium hexa 
metaphosphate in aqueous solution as a decalcifying 
fluid It acta rapidly and has tho advantage over 
other iliuds of replacing insoluble calcium by soluble 
sodium compounds without the evolution of gases, 
thus enabling delicate histological structures to be 
jireserved without distortion 



960 


NATURE 


Nov 26, 1938, VoL 142 


Research Items 


American Indian Place Names 

Dr John P Harrinoton hna betn uigaged in an 
investigation of the origin and nieaning of some well 
known Aniprican place namis of Indian dtrnation 
A preliminary report issued h\ the Smithsonian 
Institution, Washington deals with certain of his 
results Utah, it has boon assumed generally was 
taken directly from the tribal name the Utes of 
the people who li\ od m this territory originally 1 his, 
howevoi, was not their own namo for themselves, 
but one bestowod upon thi m by the Navajos and 
Apaches In Navajo linguistics, it would appear 
the term is don veil from the word for uppei and 
the name moans the upp* i people , hill dwellers or 
highlanders fhivuuu is a direct derivation from 
the bioiix word meaning barbarian’, or one who 
does not sjxiak our language It may have cone eyed 
dislike or conti mpt ns the bioux n garded the 
Arapahos, ( rows and others in the Choyiiino Rivei 
valley as intruders into tciiitory whi< h did not belong 
to them Isfoma is a mispronumiafion of Puget 
Sound Indian for snowy mountain, 1 a ko lied , a 
name ajijilied to Mt Ranier, Mt Raker Mt IIooil 
and Mt McLaughlin, which early settlers mistook 
to be a specific name for Mt Ranior Seattle at 
present is unexplained It derives directly from 
Seh Ahl ’, the namo of an influential Indian at Lako 
Union, but names of mdividiials usually had some 
definite meaning In this instance, it defies analysis 
Manitoba is relatively easy It means land of the 
spirit, and conies from fho Algoncpiin word 
Manitoowa’, moaning spiiif It was a gonerie 
term, identical with tho tcnii manitu in eastern 
dialects 

Swineherds Disease 

E Fried (Theae de Parta No 139 1938) who 

records three illustrative cases in men ugocl 27, 28 
and 29 years, states that this new infe etious disease 
which is also called swineherds benign mcnmgitis, 
swineherds nicningo typhoid and fruiterers disease, 
has hitheito only been found in eertaiii parts of 
France (Upper Savoy ) Switzerland and Italy, where 
It has boon describ^ bv Bouchet (1936), Muller 
(1932) and Penso (1934) respectively It is an 
oecupatiunal disease which affects both sexes equally 
The pig IS the probable source of mfection either 
directly by its dejecta or indirectly by an inter 
mediate host such as tho louse The disease has been 
reproduced experimentally m man and m certain 
animals besides the pig, such as tho rot, cat, ferret, 
monkey and mouse Tho pathogenic agent is a 
filterablo virus which is found in the blood between 
the second and sixth days of disease, and is eliminated 
m the urine and fcecos Tho cerebrospinal fluid is 
much less virulent than the blood Tho vinilence of 
tho brain, spleen and liver has not yet been deter 
rained The disease runs its course in three successive 
stages The first is characterized by moderate fever, 
vomiting, diarrhoea and a polymorphous eruption 
Then follows a period of remission in which tho 
fever and other symptoms subside In tho third 
stage the temperature rises higher than before and 
a meningeal syndrome develops Spontaneous 
recovery takes place, and no sequels ensue 


Nature of Lachrymatory Substance m Omons 

Acoordinci to bciome Service, E F Kohrnan bus 
suggested at a mooting of the American Chemical 
Society at Milwaukee, Sopti mber 1938, that the 
lachrymatory substance in onions is aldchydic Mr 
Kohman suggests that these aldehydes may account 
for the putative value of the vegetable in casis of 
colds, as a palliative for rheumatism and artliritis 
etc Pre trv at meiit of thi seeds with formaldehyde 
controls smut disease in onions, iifti r planting 
Kohman suggests that th( so aldi hydes are dc velopcd 
the onion itself thus maintaining its resistnin i 

Rodents from Galapagos Islands 

Till native species of (.alapagos rodonts belong 
to two closely related genera Oryzomya and Nea 
oryzomya of which all tho endemic sjxieies known 
to occur in tho island wire represented in the Cali 
foniia Academy of bcioncvs Expedition ot 1905 6 
with the one exception of 0 galapagoenaxa, which has 
not been taken since Darwin’s visit in 1835 Re 
examination of the Expedition s collection by 
Robert T Oir hns brought several now facts to light 
(Proc Ccdifomm Acad Set , her 4, 23 303 , Sept 
1938) Iwo examples of N darwmi fiom Inde 
fatigable Island bring (he known examples of that 
species in collections up to six Irom James Island 
from which no mammals had previously been reoortlod 
four sjx'eirnens of Neaoryzomya were obtained, and 
these present charoetors suflioiontly distinct to 
warrant tho (nation of a new species, N awartht 
which the author describes The typo spooimons 
were collected in July 1906, and since more recent 
expeditions have failed to collect this species, the 
possibility exists that it may now be extinct as the 
result of competition with introduced Old World 
rats Examples of Itattua rattaa alexandnnua wore 
obtained on James Island during the visit which 
produced tho native spcxiios 

Internal Fluid of Ascidian and Sea Water 

Thb resemblance in composition between internal 
flmds and sea water is further illustrated by an 
analysis of the Pacific Ocean ascidian, Chelyoaoma 
atbcfja, by Satard Kobayashi ( So Rep Tdkoku Imp 
Univ , Ser 4, 13, 25 , 1938) In this case tho inorganic 
composition of the perivisceral fluid which surrounds 
the heart almost exactly corresponded With that of 
sea water at the Biological Station of Asamushi 
although there were slight disoropancics as regards 
potassium and magnesium Th< freozmg point 
depression, 1 96, was also almost identioal with that 
of sea water On the other hand, the composition of 
the perivisceral fluid differed remarkably from that 
of the blcxid fluid (body fluid), especially of the 
corpuscle fluid as formerly described by the same 
author Tho body flmd in the test arises from the 
blood vessels distributed m the test and m the soft 
body, and tho blood sinus on tlie ventral side of the 
asoidian bexiy is the connecting link between the two 
gjroupa of veesels. Although m the cartilaginous test 
no trace pf acid was detected, both test fluid and 
blood fluid gave an acid reaction, and the souioe of 
this acid appeared to bo m the cell sap of the re 
latively large vacuolated vesicular cells m these fluids 
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Cave Fauna of Yucatan 

An interesting quarto memoir on this subject has 
recently appeared as Carnegie Inst it utionof Washingt on 
Publication, No 491 (June 1938) With an intro 
duotion by Mr A b Poarsc, oi Uuko University, 
there follow some twentj throe articles bj a panel 
of Biwcialists on the \ anous animals oolh (ted in these 
(avoH, together with a short account of the fungal 
flora Till Yucatan <a\os, it may be added, were 
MSitod by Mr Poarst in 1936 Altogitlnr twenty 
seven were < xamined, and most of them are of the 
so called two cjdc solution typo and occur below 
ground water level, being formed by the passage of 
water which (contains carbon dioxide, through 
limestoiK 1 heir form is irregular with high vaulted 
chambers and without evidence of streams or largi 
{XHils Some other of thi Y'ucatan caves are evident 1\ 
product d by faults while the limestone sheet which 
lorms this peninsula was lieing elevated More than 
three hundred sjiecies of animals wore collected in 
these caves by Mr Pearse and of those 78 aro do 
scribed as new in papers m this memoir, as well as 
19 new genera About one tenth of the fauna 
encounter^ wore tioglobites or exclusively cave 
typos One fifth ot the animals were troglophiles, or 
those which live in caves and may breed there but 
live outside also The others were trogloscenos, or 
animals which occur in caves as atcidontal gutsts 
but may live mdefinitely outside these number about 
seven tenths of the fauna Among the important 
troglobitee of Yucatan are arthropods and vertebrates 
-shrimps, isopods, mdliiiodes, chelonothids, spidt r«, 
collembolans, crickets, ants, together with a brotuhd 
fish and a symbranehid eel 

Evolution of AnneLda, Onychophora and Arthropoda 
In an informative and stunulating publication 
R E Snodgrass (SmUheonxan Muc Coll , Aug 1938) 
has sot forth in considerable detail his views on the 
evolution of the Annelida, Onythophora and Arthro 
poda To do this ho lias considered in suftioient detail 
to support his thesis and to allow of a discussion 
of metamerism, the development of non speciahved 
members of the tliree groups hurthtr the structure 
of the adult IB considered, system by system, fully 
nough to permit discussion of the homologies of 
\ ariouB organs in the different groups and also those 
organs which, while superficially resembling one 
another, cannot be regarded as homologues Certain 
linos of divergence from the generalirod examples are 
also indicated All this is done m a criticol mannoi 
and illustrated by 64 figures, a number of which 
include as many as six or seven drawings, some 
original but most taken from other authorities To 
document the statements, a reference list of 173 
works 18 provided , this includes the most recent 
and the most important papers The last part consists 
of what the author terms phylogenetic conclusions, 
and this occupies 16 pages and is divided into 26 
paragraphs Here are set out clearly and succinctly 
the deductions drawn from the data furnished m the 
precedmg pages and a suggested phylo^eny of the 
groups The author postulates as an ancestral form 
a planula like organism with a posterior blastopore 
Tins by adopting a creeping habit is presumed to have 
become elongated, and as a result of creeping on the 
blastopore surface this aperture became correspond 
ingly elongated The mid region of the slit then 
closed up, leavmg an opening at each end, a sub 
terminal mouth anteriorly and a terminal anus 
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posteriorly, and (onnecting the two an alunentarv 
canal Henceforward the transformations into the 
three groups ore followed by more dose reference 
to actual developmental or adult i onditions 

Soil Organisms and Seed borne Pathogens 

A BRiBir but mteresting note bv \ W Henry and 
I A ( ampbell (Canathan J Res 16, No 9 , Sept 
1938) directs attention to an ospiit ot the natural 
taima and fiora of the soil wliii li is coitainly not 
usually held in mind Two disiases of flax, the 
brownmg causivl by Poh/spora hm and the anthrac 
nose disease, Colletotnrhum hm, aie both frequently 
eairicxi by infected seed 3 lie authors supply very 
definite evidence that the infection of the erop from 
this source is much heaviei when it is sown lu 
storih7(xi sod than m untreated soil Iho reduction 
in infection thus brought about by the natural action 
of other soil organisms is indeed more effictivo than 
pro treatment of the seed with vaiious sterilizing 
agencies, irnless this treatment is so drastic as itself 
to reduce viry (onsdeirably the germination of the 
seed On the other fiand, preliminary i xpi riinonts 
with certain smut fimgi, causing bunt of wheat, 
suggest that m this casi the natural soil does not 
inaitivato tho seed homo pathogens, so that the 
disease may Ixi as prevalent upon plants grown iii 
natural as m sterilized sod 

Zygnemales from Northern India 
The slowly flowing streams ot tho plams of the 
ly/afiad JJistrict are rich in species of this group, 
and Randhawa lias made a thorougli survey over 
a period of two years (Prot Indian Acad Sci 
8, belt B , 1038) In stioums which diy up durmg 
tho hot weathei it is interesting to find that many 
species do not germinate until some months after 
the refilling of tho water ehaniiils Iho streams 
contain wafi r fiom July onwards a few species 
goimmato at tho end of August and are proliflo bv 
the end of Soptombi r but the majority of tho species 
do not geiinmoto until Dooemln r On this basis, the 
species fall into thrm groups a small group of late 
autumn and early winter annuals, a largo group of 
late wmter and spruig annuals, and a small group of 
opliomorals This is suinmatized in a chart whiih 
also shows tho pci o I of conjugation An interesting 
species IS /ygnenwpsis mimitum liie plant is fila 
meiitous, hut the colls ar loosoh lomiocted and fall 
apart prior to lonjugation 1 he free floating colls 
meet and fuse m any direction, givmg iise to zygo 
spores of very varied fonns This species bridges the 
gap hetwoon baocoderm dosm Is and tilameiitous 
Zygnemales A useful seirvoy of charnctonsties used 
for generic and siiecifio idontihcntion precedes tho 
discription of tho sjiecies 

New Records ot the Larger Fungi 

Mb a a Peabson has cleared up several taxonomic 
puzzles of the larger Basidiomy cotes, in a recent 
communication [Trans BrU Mycol Roc , 2, Pts 1 
and 2 27-46, Aug 1938) Two new species are 
described, namely, Tricfioloma mocyheoides and Mycena 
uracea, and both arc illustrated in colour Of most 
general mycologioal interest of Mr Pearson’s paper, 
however, will probably bo his deseriptinns of various 
specios of the genus Russula in relation to three 
chemical tests Sulphov anillm, phenol tuid ferrous 
sulphate give distinctive colour reactions with many 
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apex ma, and thoae are inchided m the descriptions of 
twelve uncommon kinds Iwo species of Inooybe 
have been tranaferrwl to the genua Aslrosponna bv 
virtue of their spore iharactera They are now A 
dectpierUoules and A napipea 

Insect Transmission of Maize Screak Virus 

Some interesting results of oxjit runouts on insect 
transmission of tnaizo streak virus have recently been 
published by H H Storey (Proc Roy Soc , B, 126 
466-477 , Aug 1938) Special attention has been 
given to the part plajtd by puncture of the plant s 
tissues by the insect CvMduhtM mbiia, in transmission 
It seems necessary, in this particular host vims com 
bmation for the insect s proboscis to reach the 
phloem tissue in the host, anil mfoctions fail if this 
degree of pon< tration is provintod artificially 
Punctures maintamed for leas than 6 niin fail to 
infect, and it is concluded that the insect moculates 
virus in distinct doses Each dose appears to bo 
independent in its effect of any other doses inoculated 
by the same or another insect The vector can take 
up virus from the mosophyll m a chlorotic area of a 
diseased leaf but cannot take it up from either the 
mesophyll or phloem of a green area Probability 
of infection, moreover is not duninished by the 
removal of inoculated leaf tissue shortly after the 
inoculation bo the virus must spread with consider 
able initiol rapidity 

Boundary Waves at a Surface of Discontinuity 

Prof K Sozawa euid K Konai, in a very valuable 
paper {Bull Earthquake Res Inst , Tokyo Imp 
Umv , 16 Pt 3 , Sept 1038), have recently followed 
up the work of Stonoloy on Love and Rayleigh waves 
{Proc Boy Soc , A, 106) by discussing the formation 
of such boundajy waves In this, they have used a 
method of calculation similar to that employed by 
A Sommerfeld (Ann Phys , 4, 28, 1909) and make 
the problem two dimensional I hoy obtain equations 
for dilatational waves, distortional waves in a hori 
zontal plane and distortions! waves in a vertical 
plane paying particular attention to the amplitudes 
of such waves at both large and small epicentral 
distances Ono outcome is that larger amplitudes 
are to bo expected ui the horizontal distortional 
waves than in the other two at all epicentral distances 
A second is that in the case of dilatational primary 
waves and distortional primary waves with amplitudes 
orientated in a vertical plane, the energy of the body 
waves IS converted usually into boundary waves in 
passmg through or in being reflected from a surface 
of discontinuity In the cose of dstortional waves 
with amplitudes orientated horizontally, no boundary 
wave 18 formed A third is that the large amplitudes 
of St^ which sometimes exist may be explained on 
the above theory Sozawa and Kanai mtxieBtly say 
that their present work is really only qualitative and 
that they are investigating the three dimensional 
problem more rigorously 

Corresponding Staus 

Ik a discussion of an equation of practioal mterest 
for gases removed from the ideal state, F G Keyes 
(J Amer Ghem Soc, 60, 1761 , 1038) has examined 
the equation B,pelTe = — 126/(6), where pe,Te are 
the critical pressure and temperature, 6 — T/Te is 
the reduced temperature, and R, «• p — AIBT — 
(«*)A‘y(Br)’P*, where A, p are constants, «* is a 
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quantity which may vary from substance to sub 
stance It IS suggested that 

= Pc — -de/Q - C0/6* 

where Pe» Ag and Ce are expected to be the same 
regardless of siibstauoe Hiis has been shown to be 
the case for a number of different substances, but 
the value of C9 is different for non polar and polar 
substances It is noteworthy that the constants are 
derived from values of the van der Waals constants, 
and hence the van dor Waals typo of molecular field 
IS assumed to bo valid It is shown that the reduced 
equation is useful in makmg approximate physioo 
chemical calculations involving gases under pressure 

Specific Heat— Temperature Relationship of Certam Steels 

At the adjournud autumn meeting of tho Iron 
and Stei 1 Institute a paper of veiy considerablo 
importance was presented by Dr C Sykes and Mr H 
Fvans For many years past, there has been evidence 
that in commercial iron and stool certain abnormalities 
occur at temperatures below tho carbon change point 
Doarden and Noosar have found such abnormalities 
m tho specific heat relationship at 1 20® C Using a 
very delicate method bvkcs and 1 vans have faded 
to find this pomt and it must bo accepted that, at 
any rate in the materials with which they have dealt, 
no such abnormality occurs in tht spotifii heat With 
tho exception of a slight deviation at the tomjioratuTo 
at which the iron carbide becomes non magnetic, all 
their curves, both for iron and for carbon steels arc 
smooth By introducing into their test pieces small 
amounts of low molting point metals of known latent 
heat, they have proved that rlionges of the order of 
those previously observed could not have been missed 
with the experimental technique which they have 
employed It is iiointed out, however, that these 
results are not necessarily incompatible with abnormal 
changes m the mo< hanical properties of tho materials 

New Diffraction Gratings 

Prof R W DrrOHBUBK, of the University of 
Dublin has recently discussed tho problem of 
diffraction by gratings with irregular spacings and 
fmds that they may be designed so as to give with 
fewer elements the same resolving power as gratings 
with equal spacings (Proc Roy Irish Acad , 44, A 
1938) lor echelon gratmgs with an even number 
of plates, each plate of thickness a small multiple of 
a fundamental thickness, and tho plates equidistant 
from the middle plane of the grating of the aame 
thiokn^, he shows that tho diffraction pattern 
produced may be predicted without much difScuIty 
Thus for an echelon which would normally have 
60 plates if each 13th plate from the centre plane 
be of the normal width but of 7 times the normal 
thickness so that it replaces plates 7 to 13, the 20th 
plate suid the 27th plate of three tunes normal, 
and the inner part of each widened step be covered 
by an opciquo screen which reduces the transmission 
width of the step to the normal width, the resolvmg 
power of tho 36 plate echelon produced is equal to 
that of a 66 plate eohelon of the usual type A 
similar improvement of the plane ruled grating is 
produced by rulmg groups of about 60 luies with the 
centres of the groups at certain irregular specified 
distances apart, which leave unruled spaces iMtween 
groups, akid the unruled iqiaces are covered by screens , 
60 per cent of the ruling is saved and the resolving 
power of the grating is moreased 10 per cent 
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The Present Position of Sociology* 


I 'N considering the achievement of sooiulng}, the 
, prmcipal prohli me can bo set out under four 
heads 

Social Morphology, including (1) the quantity and 
quality of the population in so far as this affects 
social relations and tho character of social groups, 
and (2) social structure, tliat is, the classification ami 
onalysis of the prmcipal types of social groups and 
social institutions 

On tho qualitative side, early studios wore 
dominated by the hypothesis of racial differences in 
mental character without realization of its difficulties 
T heir successors are represented by the ougonists and 
tho numerous race theories of civilization, although 
it 18 probable that culture is independent of race, 
and that changes m social structure do not dejiend 
on changes in inherited structure It would appear 
from studios of the distribution of intelligence m the 
various social groups that there is no conclusive 
evidence of genetic difference between tho social 
clohses A good deal of work has been done on the 
question whether tho existing diffbronco in fertility 
among various social groups is likely to affect the 
inborn constitution of the stock Since the differences 
between tho groups are not genetic, tho dangers of 
deterioration on this score are not great There is 
no reason to believe that the lower social grades are 
lieing dramed of ability through tho operation of tlu 
social ladder Studios of social mobility lead to tho 
conclusion that conditions making for greater 
mobility would also make for greater equality m 
tho distribution of wealth, and differential fertility, 
so far as it is conditioned by varying standards of 
life, would tend to disappear A social system whuh 
18 based on justice and equity would, on the hjpo 
thesis of genetic difforoncoa, bo the most eugeim 
of agencies 

The subject of social stratiflcation has recently 
attracted attention widely It is now possible to 
give estimates of the proportions of tho social i lasses 
ui the different European countries The proportion 
of middle class in Germany is about 34 per cent of 
the occupied population, in Franco about 40 per 
cent, anil in England about 25 per cent, though these 
figures are not comparable, owing among other things 
to the differences m tho number of peasant pro 
pnotors m these countries , while in England 
since 1881 the ratio of incroosos of the middle 
class IB placed by Prof Bowlev at 100 lOO, 
as against an estimate of the ratio of moreases of 
the working classes of 100 168 — an interostmg 
commentary on the theory sometimes urged that the 
middle class is m process of elimination An in 
terostmg result of recent studies in social mobility is 
the relatively caste like character of the higher 
ranges m the world of business In Germany, m tho 
main, big mdustrialists, big busmoss leaders, and big 
landowners are self recruited , while m America, 
too, big business is increasingly self-rocniited, and 
tends to become caste like, the self-made man now 
being rare It is generally reoogmzed that one of the 
major sources of instabihty m modem democracy is 


, *8uliiUuiee of a paper by Prof M Olnibrrg to Section F 
(Boonomloe) at the Cambridge meeting of the BrltUh Aeaoototlon 
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to 1m found in group (oiiflicts represented m the 
multiplication of {xilituiil parties and m the drastio 
measures taken in authoritarian countries to abolish 
all parties save one Tht jiosition of the middle 
lIiissos is of special importani o in this coiinc \ion as 
18 tho whole probli in of occupational restnitification, 
which has evidently boon going on m b urope since 
the Gnat War 

Social Control Tho him lology of social control is 
at bottom part of the sociology of social strut ture, 
sinco t loarly a great deal of tho structure of society 
consists in the norms regulating and controlling 
behaviour m law, morals, religion conventions and 
fashion To tho sociologist, the most important 
types of problem are the differentiating characters 
of the norms the condnions under which they arise, 
and their influence on social conditions and on one 
another while important psychological problems are 
connected with all 

Tilt re art many who think that the chief diUi 
tnhits that confront the modem world in tho effort 
to bring about some form of unitv among classes 
and peoplis are duo to different valuations that are 
found among them Others hold, on the contrary, 
that with regard to tho fundamental ends of life 
there is general agreement, and that tho clash of 
contrathetory ojiinioiis relates rather to the means 
which have to bo adojitetl in order to attain these 
ends It IS surely of tho greatest importance to 
asiertam whenm tho difference really arises, and 
this IS not jxissible without a careful study of the 
actual beliefs and behaviour of individuals and 
groups, and a careful discrimination of the factual 
from the valuational components of moral judge 
ments 

Social Proceta In evoliitionarv sociology, among 
points which appear important are 1 irst, that 
setiologists have not yet sutcoedid in establishing 
any general laws of social evolution, though this is 
not to say that significant trends do not occui 
Ditre has been, for example, an enormous process 
of unification, including int rease m tho size of 
political aggregates and in inb rcomrauniration and 
mterdependonoe, jxilitical and economic, and possibly, 
despite cultural diversity, an und rij ing assimilation, 
or oonvorgenco, in science, art, religion, and culture 
becondly, there is an ini rease in the command of the 
conditions of life, intensitiod bj increasing knowledge 
of Nature, m< luding mind and scm lety J hirdly, 
various experiments have boon made in reconcilmg 
order with freedom, and there has emerged in the 
consciousness of man the sense of tho unity of man- 
kmd and tho need for noonciling the requirements 
of order and liberty on a world scale Fourthly, if 
development has occurred in the lustory of humanity, 
it has certainly not boon automatio or rectilinear, 
and its oontuiuanco in a given direction is not 
secured Fifthly, if development has occurred, it 
has been uneven, and advance m one direotion 
has often constituted a hindrance to advance m 
others 

Increase in the scale of organization has often been 
achieved at the cost of freedom, and collective 
efffoienoy may result in stultifymg and thwartmg 
the deepest needs of individuals The growth of 
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knowledge and the command over the conditions of 
life has also been extremely uneven Our powers 
over morgamo Nature are much greater than our 
powers over life, mind and society and since the 
former may be used for purposes ot destruction 
there is danger that before mankind has acquired 
sufficient knowledge of the causes of social change 
and sufficient moral wisdom to use it aright the 
whole structure may be wrecked and tho work of 
organizing mankind may have to bo begun all over 
again Scale of organization is of especial importance 
at the present time 

Self development even on tho imrt of large com 
munities is becoming more difficult and precarious 
This infinitely complicates tho problem of reconciling 
order with freedom Both logical and historical 
analysis suggest that efficient control over the forces 
of external Nature and of tho inner natuie of man 
must rest upon an organization on a world scale 
and must roly on methods which can call 
forth the spontaneous responses of all its raombers 
m the service of iids thi> can recognize as 
common 


Socud Pathology Ihis brings out tho oomplexitj 
of social causation and the importance of bringing 
together tho results of different modes of mvesti 
gating and mtorpretmg social phenomena Takmg 
one example only the study of cause of crime has 
to bo approached by way of broad social and economic 
studios, such as ( 1) oorrolatmg various types of crime 
with social and eoonomio variables such as price rate 
of commodities, density of population rural and 
urban conditions of life etc , (2) genetic studies 
and (3) individual ease study, to which belong 
therapi utic methods of psychopathology So little 
has Wii done to view the facts m relation 
one to another that at different times undue 
prominence has been given to one or other factor m 
the causation of ciimo To tho sociologist taking a 
brood view it is clear that no invariant relation con 
be established between any single factor and oriine 
while those factors m themselves are complex and 
by no means independent Ihere are signs that the 
sociological method of approach is beginning to 
influenoe tho study of crime both in Oreat Britain 
and in tho United States 


Agricultural Research in India* 


T HL Imperial Council of Agricultural Research 
was sot up 08 a result of the Royal Commission 
on Agriculture in India in 1926 One of the con 
ditions laid down was that the Council s activities 
should be periodically reviewed by some disinterested 
export, and in 1936 Sir John Russell was invited 
to make an extinsivi tour of tho provinces with 
this end in view in so far as plant industry was 
conoemed 

Sir John s report has now been published The 
volume IS divided into two parts, tho first of which 
describes tho typo of agriculture tho crops and the 
factors which make for improvement in their yield the 
special diffioultu a confronting Indian agriculture and 
the machinery for dealing with them In the second 
part of tho rtport, the various rosenrth schemes 
fostered by tho Council and in progress throughout 
tho country aro descnlied in detail 

Agriculture in India is not merely an industry but 
also tho mode of life of a large part of the population, 
and in consequence the scope of the Council s activi 
ties IS of a far reaching nature Village improvement 
IS in fact an essential preliminary to any fundamental 
advance in agnoulture Tho gulf that separates tho 
experiment stations and the few large scale farmers 
from the peasants, who cultivate the largest propor 
tion of the land needs to be bridged, and this is 
rendered peculiarly difficult to effect owuig to the 
absence of the educated middle class farmers, who 
form such an important section of the fannmg 
community of the West 

A vast amount of pioneering work has been 
successfully acoomplishwi by tho Council since its 
formation, and the necessary extension now lies m 
the 00 ordination of theory with practice, that is, 
work m tho field rather than m the laboratory, 
moreasod productiveness bemg always the central 
problem The groat mcrease m the area under cash 


n the Work ol the ImpirUil Council of AgrioultunI 
Ipplylng Htiunce t< ( rop Production In Indls (Delhi 


crops such as cotton, sugar t one and tea compared with 
that under food crops, is one of the most remarkable 
features of modem Indian agriculture, and although 
muih progress has boon mode both m their pro 
duction and utilization particularly in the case of 
sugar cane greater co operation with the bu\er8 is 
desirable Advances in this direction have already 
been made m the case of cotton and tea, os eacli 
crop has its own research station whioli is in touch 
with the appropriate buyers Similarly, work on 
food crops needs to bo earned out m association 
with nutrition experts and inquiries made mto the 
[lossibihties of extending dairy husbandry and fruit 
and vegetable growing if diet is to be raised to a 
more satisfactory level 

In view of the supreme importance of water supply 
the establishment of a separate research institute for 
tho study of irrigation and water relationships 
between soil and crops is doomed desirable lh< 
propor unihcatiou of dry fannmg schemes is, of 
course equally important Questions concemmg 
soil erosion and alkali trouble might well be dealt 
with by a soil conservation committee, which could 
also usefully collect and collate results of manurial 
trials and soil analyses bunilarly, matters relating to 
crop filanning schemes and insect and fungus pests 
might be m the hands of a crop production committee 
which would provide a convenient central body for 
00 ordination Special problems such as locust 
control, on the other hand, need their own orgamza 
tion, and m spite of the fact that invasions only occur 
sporadically, a permanent service seems emmently 
desirable so that immediate action may be taken 
when the need arises The Imperial Agnouitural 
Research Institute recently opened at New Delhi 
will, no doubt, play a specially important part m tho 
CO ordmation of the Council s schemes, and its pro 
gramme be largely determined by the most pressing 
problems of the moment A number of questions to 
which it could usefully give attrition are suggested 
in the report 
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Dxiring his tour, Sir John Ruasell viaitod more than 
forty exx>erunent stations and inspeotod nearly 
ninety research schemes, in most oases discussing the 
work with the mdmdual m charge Ihe posts under 
the Gounod’s schemes ore of temporary nature only 
and a plea is made for the provision of a number of 
permanent appointments, to be filled gradually by 
selected investigators of proved ability By this 
means, specially exjierienc^ men would be available 
to deal with difilcult problems at the various stations, 
where local resources were inadequate Such a 
schemo would inevitably necessitate an increase m 
the financial grant made to the Gounod, but the 


return in enhanced efficiency would seem to justify 
this 

Much of the research in eigncultural science in 
India IS not so widely known as it deserves to be, 
duo largely to the practice of publishmg results in a 
number of small communications The preparation 
of a senes of monographs by competent persons is 
suggested, sotting forth tho results obtained by 
Indian workers and pomting out how they differ 
from those oblamod elsewhere Such publioations 
would greatly raise tho prestige of Indian rosearch 
work and also prove of value to teachers and lesoaroh 
workers throughout India itsolf 


Radio Transmission 

M ARGONI S discovery that radio waves followed 
the curvature of the earth uidicated that the 
Signals weie rofltited back to earth by an electrified 
condition of the upper atmosphere In 1926 Prof 
E V Appleton in b ngland and Breit and I uvo of 
tho ( amogio Institution (USA) gave defmito 
expci imental demonstrations of tho existence of such 
amiiror 

Since those expeiiments wore made reseaich on 
tho electrified region of tho atmosphen , callwl the 
ionosphere, has matle groat progress It is now 
known that several distinct layers of ionization exist 
1 ho first, called the E layer, is at a height of about 
sixty miles and is capable of rofloiting fairly long 
waves The second <all<«l tho Fi layer, is capable of 
reflecting shorter waves, at a height of about 120 
miles, and the third the t , layer, reflects still shorter 
waves at a height of about 180 miles The ability of 
these layers to reflect railio waves depends on the 
number of electnfleti particles present, either oloi trons 
or electrified air moleoiihs In an article conimuni 
oatod to tho Radio Rexriew of Australia of Tune by 
a member of the staff of the Gamogio Institution, it 
IS described how the ionosphere afToots radio trans 
mission 

Tho author refers to the recent discovery 
by Dr J B Dellinger, of the U S Bureau of 
Standards, of sudden fade outs of high frequency 
radio signals on the daylight side of the earth, and 
that these fade outs were connected with the hydrogen 
prommenoos which sometimes appear on the sun It 
IS believed that all these fade outs occur siraul 
taneously with solar eruptions When a fade out 
occurs, no reileotions are obtamed from tho E, E or 
E-i layers It is just as if one were lookuig mto a 
looking glass and suddenly the reflection disappeared 
The cloud of electrons which prevent the waves 
being transmitted may be considered as a ‘blanket 
eovenng the entire daylight hemisphere of the earth 
at a height of 40-60 tmles 
A very pronounced fade out occurrod m April 
1936 , a sudden bnghtenmg was observed in the 
region around a spot on the sun One minute later 
radio reflections from the ionosphere ceased and a 
large change also oocurred in the earth s magnetism 
and in the earth currents The heights of the re 
flectmg layers recorded at the ( amegie Institution’s 
observatories in Peru and Western Australia and by 
other orgamzations, serve to mdioate the nature of 
the effects produced. 


and the Ionosphere 

The unproved quality of the ionosphere during 
times of sunspot aitivity makes a greater range of 
wave lengths available for long distance transmission 
Unfort unatoly, tunes of sunspot maximum are most 
favourable for the oocunenco of magnetic storms 
These stonns are beluved to bo due to swarms of 
ions and noutml corpuse les ejo< ted from tho sun with 
stub spooel that they rciwh tho earth in about a day 
Impinging on tho atniosphirc, these corpuscles give 
rise to auroral display s in high lat itiide s and seriously 
impair ladio coiiiiiumKation, yvhen the j ath of the 
radio wa\<a passis close to tho radio zone —a region 
about 20 fiom tho geo magnutio pole Most of tho 
radio tralTie between the United States and Europe 
travorscs such a path, with the result that on days 
of groat iiiagnotio disturbanees those radio circuits 
are iioyor ayaileihlei 

On the other hand, radio tmflic Ik tween tho 
Unitoel States and points in South America is not 
seriously iniiiaired by magnetic elisturbanco An 
ingenious applieafion of this fact was made by one 
of the commercial eomiianics during the severe 
magnetic disturbanees on Vprii 24 28 1937 Radio 
messages inteiieled leir Europeian points wore routexl’ 
through the company 8 station m South Amonoa 
nnel retransniittoel to Europe, with the result that 
communication was maintained throughout tho eiis- 
turbonce 

Another uite'rosting application of scientific know- 
ledge concerns the scheduling of trans Atlantic 
broadcast programmes Research has shown that 
times of magnetic disturbances tend to recur at 
27 day intervals, corresponding to tho penexi of 
rotation of the sun On this basis, it is possible to 
predict a month or two in advance tho days that are 
likely to be unsatisfactory for long distance trans 
mission anti the days that are likely to be satisfactory 
International broadcasts, scheduled for pick up by one 
of the large networks, are arranged so far as possible 
to come when no magnetic storms are expected 

1 ho means by which magnetic stonns affect radio 
transmission is not clearly understood Ihe effects 
of magnetic storms on radio transmission are markedly 
different from tho effects produced by the ultra 
violet light from solar prommences While storm 
effects are most strongly manifested in high latitudes, 
the fade outs are most pronounced near the equator 
Furthormoro, the fade outs occur only during day- 
light hours, while the storms disturb r^o transmis- 
sion on both tho day and the night sides of the earth 



NATURE 


Nov. 26, 1938, voL 14a 


Acid and Basic Open-Hearth Steel-making Practice 


T IIK aiinuftl meeting of the Iron and Steel 
Institute held on May 4-6 was devoted to a 
general disousaion of open-hearth steel-making prao- 
tioe. A very large eiraount of data was brought 
together from all of the mam steel -producing arena 
of the British Isles, and this material is most ex- 
cellently summarized. As a result, it has been pos- 
sible to determine in a manner hitherto impracticable 
the mam factors on which high furnace effloienoy 
depends. 

It 18 confirmed that, within the working limits 
imposed by the refractory materials, etc , the output 
of a furnace is directly projxirt lonal to the heat mput. 
For furnaces producing ordinary commercial steels, 
an average of 2 lb of stool per hour per therm may 
be exjieoted in the cose of fixi'd furnaces and 1 6 lb 
for tiltmg furnaces Large furnaces of the latter 
type show the lowest outfiut of any of those examined, 
probably on account of the long period of refining 
required with the lugh percentages of hot metal 
employ€id On the othi'r liand, such furnaces have 
the advantage fif a much lower consumption of 
refractory materials than obtains with other typos 
of furnace 

For furnaces of normal poit design, a high ratio 
of the velocity of the gas to the air gives the best 
performance, which requires that the area of the 
air port should be at least six tunes that of the gas 
port Whoro this adequate gaa/air velocity is obtained, 
conventional designs of the ports have given results 
which are as good as those obtainable with special 
constructions Whilst the relative area of the hearth 
should be largo when high proportions of scrap are 
being used, this factor of design is depvmdent on 
that of the porta and on the dirwtion of the flame 
On the other hand, when the percentage of hot metal is 
high and of high metalloid content, deeper baths are em- 
ployed with correspondingly roduced areas of hearth 


The highest rates of production are shown to be 
obtamod from basic, hot-metal, fixed furnaces, 
averagmg 7‘63 tons per hour per 100 tons capacity, 
a figure which may be compared with 7'46, 6-49 and 
5-78 tons per hour for basic, cold-metal fixed ; acid 
oold-metal fixed ; and basic hot-metal tilting furnaces 
respectively They have, however, a higher average 
total heat oonsvimption per ton of 86-2 therms as 
compared with averages of 82 ‘8, 84 6 and 76-7 
therms per ton for the other typos 

“With our ever-mcreasing knowledge of the sub- 
ject the physical chemistry of steelmaking has 
lieoomo of great importance m the operations of stool 
manufacture, and there are few sections of the 
industry to-day which have not benefited from the 
wider appreciation of the possibilities of this branch 
of applied science ” Thus Dr McCanoo introduces 
his paper on the application of pli^sical chemistry to 
stool-making, m which he surveys tho work done by 
himself and others in Great Britain, the United States 
and Germany. Starting with a general discussion 
of the basis on which this work has been built, the 
paper proceeds to direct attention to tho more im- 
portant conclusions already roochod which have a 
direct bearing on tho practi(-e of stool-making by the 
ojjon-hearth processes Tho reduction of oxides by 
carbon , the manganese and silicon roactions j tho 
reduction of manganous oxide by silicon , tho 
reactions duo to sulphur compiounds and those in 
which phosjihonis are involved are considortsl 
in turn, together with tho (juestion of ingot 
cracking 

Although the paper is unsuitablo lor further con- 
densation here, it may be said without fear of con- 
tradiction that it represents the most substantial 
attempt ever made to consider any process of metal- 
lurgical production on a really scieiitilic basis 

P G. T 


Scientific and Industrial Research in Canada 


T HF twentieth annual report of the National 
Research Council, Canada, covering tho year 
1936-1937*, contams the report of the president of 
the Council as well as reports from tho various 
divisions. Even the president’s brief review of the 
organization of research, both pure and industrial, 
indicates that the work of the Council makes con- 
tributions to the progress of industry m Canada 
comparable with the contribution of the Department 
of Soientifio and Industrial Research in Great Bntain. 
The Division of Biology and Agrioulturo is devoting 
considerable attention to studies m the storage and 
transport of food Valuable information obtained by 
vnsits to Europe during the year is bemg applied to 
the improvement of export trade anangoments. 
Simple and rapid methods have been worked out by 
the Division for determining the probable effective- 
ness of weed killers by their effect on the rate of 
growth of plants m water culture. A new method of 
expenmental maltmg has been developed which 
* TwenttaUi Annual keport of tha National Keauarob Goiincll. 
193S-1«37 Pp 182 (Ottawa National Rosearoh Counrii of Canada. 
1938 ) 76 cents 


seems to give the true value of varieties of barley, even 
though these require widely different malting eon- 
ditions to give the best results A new paper box 
packing has been developed for storing and shipping 
poultry, which can be se^ed conveniently to prevent 
loss of moisture and the danger of freezer-bum. 
Apparatus has boon developiod for accurate measure- 
ment of atmospheno humidity at low temperatures 
and when only small amounts of moisture are present 
m tho air. Work has been earned out on tho relation 
of bactena to the curing and to tho uniformity of 
cured bacon, and other work has been earned out 
by the Division on the baking quality of wheat and 
m oo-operation with the Canadian National Railways 
on a method of heating refngerator oars which has 
led to the development of an underslung charcoal 
heater 

The Division of Chemistry has developed a re- 
latively cheap synthesis for a-naphthylaoetio acid as 
well as methods for the synthesis of indolyl -butyric 
aoid and mdolyl-acetio acid. A fundamental study 
is being made of the problem of corrosion, and further 
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work has been carried out on tlie novel form of 
distillation, which was mvented by the Division, 
arrangements having been made for the manufacture 
of the gaure packing Research on plastic casern has 
also been imdertaken and research on the preparation 
and properties of carbon black from waste gasts 
from the pyrolysis of natural gas has been concluded, 
while further woik has been carneil out on the pro 
paration of carbon black by the channel process 
Work on the use of formalin for the disinftction of 
seed wheat has been extended to int lude the study 
of many organic compounds as wtd disinfectants 
(IockI progress is reported m work on the fundamental 
laundrying operation bleaching, as well as in work 
on the fading of dyed textiles in sunlight, determina- 
tion of damage to silk by a viscosity method and the 
regain of raw wool 

In tho Division of Mtchannal b nginooring, the 
Aerodynamic liUboratory has carried out tests on 
models of three service aircraft m the wind tuimel to 
prove tho accuracy of prediction of tho performance 
of aircraft from tho results of wind tunnel tests 
Comprehensive wind tunnel tests have also been 
mode for a Canadian aircraft building firm in con 
noxion with tho development of an ooioplane being 
designed siieoiiioally for conuneroial h< rvice m 
Canada Measurement of hydrodynamic forces on 
stop logs for emergency dams m ship canals was a 
new and interesting study commenced during the 
year Other problems under investigation include 
tho work on firo hazard testing farm windmills, 
gasolene specifications aircraft instriimenls and tho 


inspection anel labelling of oil burners The Division 
of Physiea and Electrical Engmooring has under 
taken fundamental work on light, soimd, boat and 
electricity as well as standardization m these and m 
related fields The <lev e lojiinent of an improved and 
highly satisfivctory means of heating refrigerator cars 
m winter which makes it possible to maintain uniform 
temperatures in the cars is now being taken up com 
morcially Studies m heat tiansfor are being applied 
to tho tests in insulating material and to the mvesti 
gation of heat conservation cjualitios of textiles used 
for clothing T* sta are also being mode to determine 
tho sound absorjitivi properties of building materials 
and the proper disign of rooms lor the best a< oiistical 
efftsts Other exjierimenfs have been toiucnud 
with electrual rnethiMls of pa< king [)Oultr\ in pro 
paration for marketing V sci end cathode ray 
direction finder was built duimg tho sumini r and a 
dovolopmi fit prograriiuK to adapt this typo of riwlio 
dirottion finder to lomimnial rvice has boon 
undertaki n 

In addition to tho work of the various Divisions, 
important work bos boon (iimid out tlirough the 
joint or associate committees, intludnig research on 
tho breoilmg of rapid gi owing rust resistant strains 
of wheat, oil seeds research, foeilmg stuffs research, 
investigations on seed treatment with formaldohjde, 
on tho effect of < m iioninontal factors on wool, 
on deficiency diseases of shi ep, on asbestos, etc The 
Associate < ommiltoo of Panvsitology has botn re 
sponsible for studies of Iivor fliiko disease, warble fly 
eiadioation anthelmint i< s etc 


Explorations of the Smithsonian Institution, 1937 


I N the annual review of tho research activities m 
tho flold of tho Smithsonian Institution, Wash 
ington, D C ( Explorations and 1 lold Work of tho 
Smithsoman Institution in 1937 ’ Pp 122), a pre 
liminary announcximent is mode of tho results of 
twenty four expeditions, for tho most part in geology, 
biology and anthropology Some of those wore 
financ^ wholly by tho Institution, others were co 
operative undertakings with mstitutions interested in 
the promotion of those rosjwctivo branchi s of scioni e 
Most of the expeditions m 1037 wtio witlun tho 
American continent, moliiding the West Indies Of 
the expeditions to other continental areas, Mr H G 
Deignan describes an exploring expedition to Siam 
for the purpose of observmg and collecting specimens 
of the fauna 

An expedition to the East Indies in conjunction 
with tho National Geographic Scxnety led by Dr 
W M Mann visited Sumatra, Amboina, the Now 
Gumea coast, Java, and Smgaporo, collecting living 
animals, birds and reptiles for the National Zoological 
Park Tho minerals of Russia were investigated by 
Mr E P Henderson, who visited the Kola Penmsula 
before attendmg the International Geological Con 
gross at Moscow The American expeditions and 
mvestigations moluded catching walrus pups in Green- 
land and moose hunting in Alaska, collecting insects 
in the West Indies and Virgmia, fossils in Michigan, 
Utah, Arizona and elsewhere, and studies of the 
Montagnais-Naskapi Indians of the St Lawrence river 
Among the aichcBologioal mvestigations an account 


IS given by Mr David I Hushnell, jim , of an ancient 
sito on the banks of the Hapahaniioik in Virginia, 
exposed by flood wattr m tho oarl\ montlis of Ifill, 
which produced stone mi])lt monts of varied tjjxis 
and pottery boaring the iinjirossion of coiled backotry, 
consider! d to bo the oldest form of pottery found m 
the Rapahaimock valley Otlu r village sit os of a 
siimlar character and exposed by the same agonoy, 
wire visited, which suggest (hat much instiuctive 
ovidenco would lie obtan i d by s c at 1 1 nat ic excav at lon 
lurtlior mvestigations on the Lm kmnoier stone ago 
habitation site in nortliom tolorado have produced 
evidence of importance iclaing to lolsom man, 
though tho skeletol remains of this early type of 
man in America still evade search Dr F H H 
Roberts, jun , who describes the results of liis invoati 
gallons here m 1937, locords the discovery of a 
number of anvil stones still tn aitu, on which Folsom 
roan manufactured his implomonts and crtwtkod 
bones for marrow, as is shown by the fragments of 
various kinds of stone and hone found in tho 8ur 
rounding groimd The stratified deposits show that 
tho Bite was occupied after the climax of tho Wisconsm 
period, but withm tho late Glacial, when a colder and 
moister climate, which wos responsible for tho heavy 
soil zone overlying the evidenoe of occupation, was 
approaching Dr AloS IlrdliCka adds details relatmg 
to hiB mvestigations in the Aleutian islands of the 
problem of the migration of earl> man mto America 
further to those already reported (see Nattbk, 140, 
677) 
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Science News a Century Ago 

Methods of Using the Theodolite 

Bbfork tho Society of Arts for Scotland, on 
November 28, 1838, Edward bang, a civil engineer 
and machme maker of Edinburgh, read a Notice of 
an Erroneous Method of using the Theodolite with 
a Strict Analysis of Various Arrangement of Readers 
When convorsmg with one who had been engaged 
on the Ordnance Survey, Sang learned of a peculiar 
arrangement of the readers which existed in some of 
the instruments used Expressing the opinion that the 
method was erroneous, he developed an analysis and 
submitted it that it might help to remove that blmd 
reliance on the authority of names which was too 
prevalent The errors, ho said, would not visibly 
affect maps of counties but they were high enough 
to render macourato determmations of the degree of 
mendian In the course of his paper he said More 
opinion has too long held the place of accurate study 
in the construction of angular instruments In par 
tioular, the question whether the method of repetition 
or that of frequent readings, bo preferable, had boon 
discussed with almost national warmth Repeated 
observations were trench single observations won 
English, as if there be national scientific creeds 

The Botanical Society 

At the anniversary meeting of tho Botanical 
Society, held on November 29 1838, the report of 
the council showed that 48 members had been 
elected suioe the last anniversary and the total 
nuitilier was 08 Ihe number of British plants 
received amounted to 18 602 specimens including 
1,060 species 1 he foreign plants received amounted 
to about 10,000 specimens including about 4,000 
species Ihe distribution of British plants, it was 
stated, would take place m January, when each 
member would receive such of hia desiderata as 
were in the herbarium, m proportion to his contribii 
tion 

The Royal Society 

At the anniversary meeting of tlie Royal Society 
on November 30, 1 838, the Marquis of Northampton 
was elected president, while Sir John William Lubbock 
was elected treasurer, Roget and Christie, secretanee 
and Capt W H Smyth, foreign secretary The 
Copley Medal was awaided to Faraday, the Rumford 
M^al to J D I<orbe8, and the Royal Medals to 
H Fox Talbot and Thomas Graham 

Macroscehdes 

‘Ihk curious insectivorous mammal called macro 
soelides, ’ said the Athtneeum of December I, 1838, 
“which inhabits the rooky mountains of the 
western part of tho distnct of Algeria, has recently 
been observed by M Wagner It inhabits the 
crevices of rooks, and makes its bed m tho under 
wood of the dwarf palm , it eats the larv» of insects, 
grasshoppers and terrestrial mollusca, mtroducmg its 
rostrum mto the snail shells before the animal has 
tune to retreat It is remarkably gentle, only ex 
pressing uneasmees by a low sound, something like 
a sigh It raises itself on its lund legs when it hears 
any sudden noise, and also leaps upon its prey, but 
never walks soMy on two legs like the Jerbra It dis 
appears m the rainy season and during the great 
heat” 
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Societies and Academies 
Pans 

Academy of Sciences (C R , 207 693-762 
Oct 24, 1938) 

D Riabouchinsky Supersonic analogy of the 
electromagnetic hold 

L Roy Analogy between the forces exerted on 
currents and magnetic forces 
J Cabannfs Water of crystallization of gypsum 
Examination of a single crystal m ordmary light 
shows valency oscillations of the molecule IltO with 
out the complications of liquid water 

M Luoeon Geological observations in Antolia 
W Dceblcn KoLmogoroff s equation 
O Tzitzbica Certain deformations of suponor 
order 

G P61.YA Indetennination of a problem akin to 
the problem of moments 

8 Bbrgmann and M SruiBBER Bounded families 
of functions of two complex variables m domains 
with a Burjace remarquable 
G Roux Measurements of the mtensity of 
gravity m Morocco A Holwork I^ejay pendulum was 
used 

0 Smo Mo A theorem of Lord Rayleigh [relating 
to the stability of fluid movements] 

1 Rbinoold Energy study of combustion at 
constant volume imaginary and real combustion 

T DEDONDBBandJ G^hAniau Internal tensions 
and the dynamics of the rodiatmg electron 

P Babohfwitz and G Costbantj Absorption 
spieotra m tho very near infra red (6,000 10,000 A ) 
of ammonium salts 

B Kwai, Initiation of an ephemeral electric 
discharge by lonizmg radiation in tubes with plane 
parallel electrodes 

G Brooks Rt lation between fluoroscenoe and thi 
chemical constitution of loocol, moreacol and their 
derivatives These polyphenols represent a new typi 
of fluorescent body m which fluorescence is connecteil 
with the double bond of tho Cn side chain 
Mmb M Freymann, R IfREYMANN and Y 1 a 
A bsorption spectra in the near infra rod and Raman 
spectra of ammonium salts 

A Lassieub Apparatus for the miorodosage of 
carbon m ferrous metallurgical products 

C K Lm Structure and absorption of benzoyl 
benzoic acid and its denvatives 

R Dusohinbky Rotatory power of oitrulline 
synthesis of the optically active product 

J FEJFEBandM Jahoda Double crystal spectre 
meter with photographio registration, and the 
measurement of the imperfection of crystals 

J P and P Destombes The Albian of Pays do 
Bray 

P Lesaoe Researches on tho mhentanco of 
acquired physiological characters precocity Con 
tinuation of experiments with Leptduim aatwwn 
which mamtain early development acquired at a 
higher temperature when grown at a lower tern 
perature Similar leeults were obtamed with a dwarf 
pea 

Mllb V Kovarsky Is it necessary to re 
educate left handed persons T Exammation of 2,600 
children leads to the view that left handedness is a 
natural phenomenon which does not imply any 
infenonty, and attempts should not be m^e to 
enforce nght handedness 
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H Buixiabd, I Gbundland and A Moussa 
Detection of the phosphorus of supra renal phos 
phatides by radio phosphorus Thun sections of 
tissue are allonved to act on radiological film which 
?howe the area affected by the radio phosphorus 
F Kahank and Mixf J L^w Water soluble 
uholine of invertebrates study of the limpet {Patella 
mdgata) 

S NicoiiAU Data on the morphology of the v irus 
of yellow fever and the moiphogem sis of tin in 
elusions which it provokes m the tissues 

Budapest 

Hungarian Academy of Sciences October 24 
G Rados Deduced substitution of unitary 

substitution 

K SoHArrEB Finer anatomy of the cerebellum 
region of the pyramidal path 

A ZiMMBBMANN Functional structure of the fasci c 
F Konek Alkaloid betains (1) Jheabotainof 
cliinui and chinidin 

G ZiMMERMAmt Comparative anatomy and 
(.mbryology of the omentum 
K SasvAri Founor analysis of the crystal 
structure of AgMn 04 

L Buza Dissolution of the blood coll by the 
leprous bacilli 

I Lifka Zero points of power sines (2) 

Cape Town 

Royal Society of South Africa, October 10 
A T H Goodwin Skull thickness and < xtenial 
measurements in relation to capacity Research 
detailing the relationship of skull thickness to mternal 
capacity was described It was pointed out that skull 
thickness vanes from 2 3 mm average to 8 3 min 
with a difference m the region of three per cent of 
capacity for each millimetre of skull thukiuss 
Maximum length, plus width, plus supra auricular 
height IS employed in relation to skull thukness to 
detomime mternal capacity 

P J G DK Vos Production of secondary rays in 
copper by cosmie radiation Cosmic rays produce 
showers of secondary rays m any matter traversed 
The density of this secondary radiation inonases 
with the thickness of material traversed, reaches a 
maximum, and then decreases again A description 
IS given of the reliable counters constructed a high 
voltage source working from the town supply, and a 
circuit selecting only the coincident discharges of the 
counter tubes The thickness of copper under whu h a 
maximum of secondary rays oc< urs can bo oaloulatod 
by means of the theoretical formulte of Bhabha and 
Heitler The calculated and experimentally found 
thicknesses show good agreement The absorption of 
the secondary rays from copper in lead shows the 
presence of two components of secondary rays having 
absorption coefficients 0 69 and 0 30 cm -'Pb 
respiectivolv 

W G Shabplks a coup de potng factoiy site 
from the Nieuwveld A site at Stoenkamp s Poort in 
the Nieuwveld is surprismgly rich in coups de poxng 
in dolerite and lydiamte Associated with them are 
a number of flakes and pomts Many of the coups 
de poxng appear to bo made from rough fragments of 
■^k Some are typically Stellenbosch and some 
typically Fauresmith in appearance It is suggested 
that this 18 a factory site and that it is an example 
of Stellenbosch developing into Fauresmith 


Moscow 

Academy of Sciences (O R , 20, Nos 2 3 1938) 

G J Khajalia Ihe theory of conformic repre 
sontation of doubly cormoctod domains 

S SOBODEEr 1 he ( auchy problem for quoai- 
linoar hyperbolic equatit ns 

S Rossinski (1) Pormanont conjugated systems 
and permanent orthogonal systems of the surfaces 
of roctilimar congruences (2) Permanent isoclinio 
systems of the surfaces of rectilmear congruences 
S G Miciii IN Reduction of singular integral 
equations to the equivalent equations of Fredholm 
S A IcHOUNiKHiN The Sylow subgroups of 
simple groups 

P M Riz and N V /volinsky lorsion of a 
prismatic bar simultaneously subjected to tension 

V S loNATOvsKij Contribution to the grid 
theory 

N Malkin Propagation of heat m a medium of 
several layers 

A I Alikhanov and V P DiFiEPOv (1) Positron 
spectrum of an active thorium deposit (2) Positron 
spectrum omitted by lead on uradiation with thorium 
O' Y r®ys 

E Konobsky Irreversible and reversible changes 
of magnetization in ferromagnetics imdir tension, and 
mode of increasing magnetic hold 

V I LiKHorr and V I pAVLorr Method for the 
augmentation of tension of continuous current with 
the aid of condonsors 

M Markov Non elastic dispiersion of photons 
about nuiloi with pair produf tion 

J I Ibfnket Mechanism of muscular activity 

V Flofilaktov and A OniSCevko Synthesis of 
oxyprolino (y oxvpyrolidme a carbox>lio acid) 

V O Lttkashfvitch Azoxj comp mnds Meehan 
ism of thoir formation during the reduction of nitro 
compounds with sodium amalgam 

N V Sciii rsiNOLB I B Fkigflson and A I 
Spiriaoina Solubility of sodium borates in saturated 
solutions of sodiimi chlondo in the presence tf 
magnesium sulphate 

A T Gladyshev and J K Syrkin h ijuiiibnum 
and kinetics of the formation t f oxonium oompounds 
D M Miculin Hydroxylainine formed in plants 
in the course of nitrate and nitrite assimilation 
D L Talmud Structure of protem molecules 
and their catalytic properties 

S M Minsk cYA Oxidation j rocoasos in wine 
P P Avdusin and M A Zvfikova On the 
structure of jior spatfs of arenacoo is oil collectors 
Dontcho Kostoff Abnormal rneiotio processes 
induced by aconaphthono 

R A Masino Inireosed variability of hetero 
zygotes for a lethal in Drosophda mclanogaster 
S M Bdkasov Solanum boergerx Buk — a new 
potato species from Uruguay 

J V Rakitin and P M Shumova Degeneration 
of potato cultivated in the E^uth 

A A Yatsenko Khmelkvsky Physiological 
drying of beech timber 

N P Glinyany Vernalization of gram at the 
time of the embryo formation 

A N Kleohetov Effect of tau saghyz seed 
treatment with the preparation granoson 
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I. V. Kozbantcuikov Role of metaraorphoais in 
the zonal distribution of insects 

B. A Zbnkovioh Milk of large cetaceans 
I I Morosow Inliibition and recovery of the 
regenerative processes m the extremities of axelotl 
J A VuwiKOV Growth and transformation m 
vUro of the iridescent portion of the choroid coat 
(tapetum) 

B I Balinhky Di termination of endodonnal 
organs in Amphibia 

V Fomitchfv Rugoaa corals from tho Middle 
and Uppei Carboniferous deposits of the Donet/ 

A I Aroybopulo Fauna of the Tertiary 
Crioetidao of the USSR 

I A Efremov Discoverj of a Triassio anomodont 
in the Orenburg province 


Forthcoming Events 

marled with an aateruK are open to the publtc] 

Monday, November 28 

University Colukob, London, at 5 30 Prof Jacques 
Errom Intermolecular torcca and Infra Rtd Spoctro 
soopy * 

Royal Gboobaphical Society, at 8 30 Miss Froya 
Stark An Exploration in the HiuUiraniaut and 
Journey (o the Coast’ 


Thursday, December 1 

London Soiiooi or Hyoiene and Tkopkal Medicine, 
at 6— Prof F W Twort, PRS “The Position of 
Viruses in tho Organic World” (I3n>wn Institution 
Lectures Succeeding lectures on December 2, 5, 8 
and 9) • 

Chruioal Society, at 8 — Discussion on "Aggregation 
of Ions in Paralhn — Chain bait Solutions”, to be 
opened by Dr G S Hartley 


Friday, December 2 

Institution or Naval Architects (at tho Institution 
of Mechanical Engineers), at 6 8 8 Cook, F R 8 

“Sir Charles Parsons and Marine Propulsion” (Parsons 
Memonal Lecture) 

Geologists' Association (at University College, London) 
at 7 30 —Prof W W Watts, F R 8 ‘The Work ol 
Charles Lapworth" 

Royal Institution, at 9 —Viscount Samuel ‘ Tho 
Scientist and the Philosopher” 


Appointments Vacant 

ApilicaTIOSb sre Invited for tlic following appoint ini nt a on or 
before the date* mentionid 

Hbap or THB EsoiirsKHiso Dstahthsst of Hendon Terbnical 
Iiutltute — H M Walton (1 ) Education Ofllros 10 Orest Qeoige 
Street WeeCmlnster S W 1 (December 9) 

RbsiaSOH ASSBTAHT in Bioohmistrt In the ImpirtsI CoHege 
of Science sod Technology, Eoval College of Science South Kenslng 
ton, London, 8 W 7 — The Seeretary (Don mbor 10) 

Srhior Lxctcxis in Civil ENaiNiRBiNo in the ITnIveralty of the 
Wltwatenrand — The Secretary, High CommlBsInner for the Union of 
SonUi Africa, Trafalgar Square, London, yi Li (December 12) 
Lsctdrm in MaTBUfATlcAt PBVsios In the tnlceni(> of South 
Amea — Tho Becretar) 


Reports and other Pubheations 

(not included tn |A« numOdy Bookt Supplement) 

Great Bntain and Ireland 

Dc partmi lit of bclonttllc and In liutrlal ncteari h horeet Prodiiets 
u „ ... ... M._. . r. KllnOyng 


_6 (Seasoning 

Sriiidiiles By R U Bab iH>n and R K Horlgi I’p 11+21 
H M Stationery Ofllri ) lid net 

Uiilvinity of London Uiilv(n<lt> toll.gi 
19S8 10S9 Pp 12 f UMl4«li 1 n 22 (li 
Iranols Lt<l ) 

Maelilni ry 11. elgn and the ( iinl ri I of Moth Fi 
.’ ‘ nitlima Moimti— ■ •■■■ "- 
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Other Countries 
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108 Tlilrd Report of the < ommlttec on Fliotochemlntn Pp 160 
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Bulktin of the American Muwum of Natural Hhtory \ol 74 
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Mcdel (Piitllcatton 3484 
Smithsonian Institution ) 

Indian I ao Riseanli Institute A Note on tin Imllm 
by Lac and similar Natural Hi sliui and a Rapid Meth al F 
matlon (Work uii.hr United kingdom Selieme) By Dr 
and Dr Dorothy li took Pp HI 2 annas * .-...j.. ..e .... 

and Klectn.al Properties of some Comme 

under Unit. d Kingdom Scheme) By Hr A Karim Pp 21 a buiu» 
Annual Report for th. Financial year 1937 38 Pp 11143 Bulktin 
No 28 < oiiscrratlon of the BalsakhI K. r (7 Jujuha) Brood of the 

Lac Insect and Possllillitl. s of Effecting Bitter Returns from Lao 
tuHIvatlonon Ber ByPSNegl PpUiOplaUs 4 annas Bulletin 
No 29 tontrlbutuin to the Study of til. Bleaching of Lac Parti 
The Action of the thi.irin. Bl.ach on the Rrsln Constitucuts of Lac 
BvN N M.irty Pp 17 2 annas Bulktin No SO Shellac Plastics 
Parti tomiMwltloiis containing Una By 8 Ranganathan Pp 8 
2 aniiaa Bulletin No 81 Fiuoromelrlo Determination of tho Acid 
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Pp 8 2 annas (Nainkum Indian Lao Researeh Institute ) [Sll 

1687-1087, nortuB Aradomkus Lugduno BaUvus, Tho Develop 
ment of tho Gardens of Leyden University By H Veendorp and 
I G M Baas Becking 218 (Harlcml Kx Typographla En 
tchedalana ) 8 60 florins l«ll 


Catalogues, etc. 

AeronauUk und M.toorologle In Auswahl BD.her Zettschrlften 
Abhandlungon (Antiquariatskatalog Nr 724 ) Pp 32 Belne und 
angewandte Uhtmle ZeltschrUten Sammelwerke, Bflcher und 
Abhandlungen (AntIqiuriatakaUlog Nr 725 ) Pp 242 (Lelprig 
Gustav Poidi GmbH) 

Dent’s Almanack No 1 1038 Pp 06 1 18 plates (London 
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The Scientific Approach to Modern Life 


T IILj spirited address in defence ot modem 
youth which Lord Twoodsmuir dohvorod on 
his mstallation os chancellor of the Umversity of 
hdinbiirgh m July last has much to commend it 
to the attention ot scieiitifio workers In descnbmg 
the functions of a university ho arlded one more 
to the many voices warning us to day that we 
must zealously defend the freedom and the in 
tegnty of our thought boldly facing now ci n 
ditions ready to meet every problem shirking no 
difficulty but rigid m our fidehty to the laws 
which govern our intellectual bemg 
A umversity Lord Tweedsmum asserted must 
transmit and advance knowledge It is not 
only a sommary for the traimng of youth but also 
a museum for record a laboratory for discovery 
and a power house for inspiration Those iluties 
are closely imitod for without a centre ot cieativo 
thought behmd them the profc ssions for which 
the university trains youth will become stagnant 
and blmd 

The mamtenance of the delicate structure 
which we call civili/ation m the face of the de 
structive forces at work in the world to day is a 
task to which the umversity must make an indis 
pensable contribution That taak is not rendered 
the easier by any retreat to the older philosophies 
Even if we can select one of the older systems as 
the basis of all learning it is no simple matter to 
link it up with the multitudmous activities of the 
modern world, the study of the physioaj umverse 
and of the mfimte ramifications of human society 
To select arbitrarily a set of first pnnoiples and to 
make all studies subordmate to them is in effect 
as Lord Tweedsmuir pointed out to establish an 
mtelleotual dictatorship and to kill the freedom 
of the mmd 


Sigmfaoantly enough Lord Iwoodsmuir sug 
gostod that wo should aim at giving our jonth 
mmds accubtomed to think vnd inspired by a 
reverence for thought At the same time they 
must have the perspootivo created by some under 
standing of our long human story Only thus can 
we endow them with what is most needed -con 
fidenco and hope He wi nt on to urge the claims 
of scientific research as a career whether in the 
service of the uii vcrsities or industrv or of the 
State Such a career ho said offers a life of per 
potual adventure and m that fiel 1 every umversity 
can do useful woik 

There is indeed ample room for the spint of 
adventure to day and for the disciplmo behind it 
which makes adventure fruitful Lonoeive(.l in this 
way scientific research offers a great opportumty 
for it becomes linked to the development of per 
sonality and the exploration and rocogrubion of 
human \aluo8 The great and enduring human 
values mheront in our domocrafio institutions 
cannot be maintained by trymg to stabihzo tho 
machinery through which tho^ find expression 
They can only be defended by bemg made to 
work effectively and unless we can modify our 
institutions in lini with the profo nd changes m 
the comploxitv and conditions ot government 
they may wolf jiensh 

Hero as Major L Urwiok suggested m a 
recent stimulatmg paper published in the Brii\ah 
Management Review on Admmistration and 
Society 18 one of the challenges thrown down to 
modem youth research into the human and social 
aspects of admimstration and go/emment which 
wdl yield tho scientific knowledge by which we can 
bnng meohamzation imder control and adjust 
accurately our social organization The ideals and 
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experiments outlined by b Mayo in Human 
Problems of an Induslnal Civibzafion (New 
Yoik The Macmillan Co 1033) or 1 N White 
lu ad m Loadi rsliip in a Free Society (Oxf ird 
University Press) are only beginnings but are 
pregnant with possibility 

It 18 indeed the neglect in the past of human 
purpose psychological factors and social factors 
by indiistiy that leads Gillespie in Ins recent book 
The Piinciples ol Rational Industiiul Manage 
ment (London Sir Isaac Pitman and Sons Ltd 
1938) to reject the whole term scientific manage 
ment lor some of the protagonists and practi 
tioners have undoubtedly liocn prone to over 
look the limitations of scienci in management 
Scientific methoil is only a tool of management 
It 18 not the whole of management and is not a 
substitute for pcisonal values Moreover as 
Gillespie pomts out not only has the social purpose 
of industry been neglected and its social rosponsi 
bibties overlooked but also management has often 
failed to recognize the significance of its own 
obedience to the purpose which mdustry is serving 
It 18 a sound pnnciple that one of the first steps 
in training for leadei ship is U aming to obey and 
management has often failed in obedience to its 
own rules and precepts ind to the full purpose 
which mdustry should serve 

( onceivod on these lines wt need not fear that 
demoi ratio institutions cannot be moulded by 
youth to meet the challenge of to day Ihe 
problem of fieedom once more a cause to fight for 
IS encountered everywhere no less m industrial 
than in national life No less in the industrial unit 


than in the nation the first condition of freedom 
IS stabihty and a sense of justice inspiring the 
loyalty which accepts not discipline so much as 
self disciphne and the co operation and good will 
for tree service in a rommoii aim 

This IS essentially the moral rearmament ol 
which Sir Wilbam Bragg spoke in a recent broad 
cast address Only the vision and inspiration of 
a gnat and noble purpose can siiffiei to rally 
youth to the task not of service in the sense of 
defence only but of building a new woild order 
in which eveiy mdividu il md cverv eommunitv 
m ly find full opportunity for st If expression and 
development and in which the national defemes 
now bemg so hurriedly erected can la ma 'e un 
necessary This task demands much patient and 
painstaking restarch It involves a wide vision 
and wise judgment m the direction of such u seau’i 
and the reorientation of such effort as weU as 
the institution of lesearch in fields yet laigely 
untouched It demands too the free acceptance 
of disciphne and loyalty to the idea of service an 1 
a capacity to evaluate all the issues to see hfc 
stcaalily and to see it whole which should apja il 
to all that IS best ui youth and command its steal 
fast allegiance and noblest endeavours no Itss 
than the daring and fortitude to which Loul 
Iwcedsmuir paid tnbute lord Twfidsmuii s 
address has <ainod the giatitudo of ill scicntili 
woikers whether of the younger or of the 
older generations no less for the clarity with 
which he has defined the challenge than for tlx 
inspiration with which it summons them to sei/ 
the opportunities which he beyond that chalk ngi 


International Co-operation in Geology 


Lexicon de Stratigraphic 
Vol 1 Africa Edited by Dr S H Haughton 
Pp vi+432 (London Thomas Murby and Co 
1938) 31a Gd net 

A COMMISSION elected at the fifteenth 
meetmg of the International Geological 
( ongress assembled at Pretoria m 1929 decided to 
produce a Lexicon de Stratigraphic with a 
volume devoted to each continent m turn The 
general editorship was entrusted to Dr S H 
Haughton who has naturally started with Africa 
The purpose of each volume is to furnish defini 
tions of oil stratigraphical terms that have appeared 


m the geological hteraturo of the particula 
contment and to arrange them for convemenco ( i 
reference m alphabetical order The deflmtions must 
be accompanied by appropnate references and must 
mdicate past and present moanmgs Thus ui tht 
case of a formation of local ongin the onguial 
meamng is cited along with the more significant 
of subsequent changes Comments are added 
regarding geographical and geological lelatioiis 
the whole of course m brief dictionary style 
In the present volume Dr Haughton has beet 
assisted by twenty three collaborators whose 
contributions are duly mitialled Most of then 
have written in English or French a few in Itahan 
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In the text the Scratigraphical unit is used as the 
mam headmg under which detail is subdivided 
according to country In the mdex this arrange 
ment is reversed— i very convenient device 

There are more than 1 100 stratigraphioal 
htadings in the course of 419 pages Groups of 
systems such as Palaozoio are not mentioned 
hut from systems downwards any unit seems to 
have been icceptabU At the same time there are 
very few in the hst which owe their name to a 
fossil Thus though the NummvliteH gtzeliensit 
Beds and the Tapinoctphalu't /one oiciir m their 
alphabetical posit ion one must look up Cdnomanien 
to find mention of the Zone it Acanthoceraa rolo 
tnigensc and Aal^men for the /one k Harpoceras 
mmchisonae 

Obviously the treatment is uneven this how 
ever IS not only unavoidable but also within limits 
desirable The result is extremely valuable and 
elefinitely intriguing One is led on from page to 
page among unfamiliar names or names with 


unfamiliar associations The Cliiwondo Beds 
one loams along with much other information have 
Cleopatra among their characteristic molluscs the 
Vane gated Marls deftmd m BMX) occur m the 
lower part of the Uitenhage Senes and in 1928 
have been classed with the Wood Be Is taking 
the vohim as a whole the best comparison 
perhaps that can bo mwlo among geological 
utilities IS with Holme ss Momonclaturo of 
Petrology 

This lexicon should certainly lie adde 1 to every 
unportant library that deals with the pure or 
applied aspects of geology It roprosents one of the 
many benefits which have been deiived liom the 
International Geological Congtoss British geolog 
ists now await instnictions from Dr Ilatighton 
before starting on their share ot the European 
volume which we may Jiope— will appear in 
separite parts Wc want to be able to loport good 
progress when the Congress meets in London in 
1940 L B Baiify 


The Negro m the United States 


The Negro's Struggle for Survival 
a Study in Human Ecology By Prof S J Holmes 
Pp xii + 296 (Berkeley Calif University of 
( aliforma Press I ondon Cambndgo University 
Press 1937 ) 13s (W net 


^|''HROUGHOUi Nature the struggle loi exis 
^ tence is usually an orderly and peace fill 
process and it may not be possible to oxplam in 
simple terms just why one species succeeds in 
supplanting another Only occasionally even in 
the animal world can such replacement be attn 
buted to superiority in open conflict In the history 
of man too it has been the bloodltjss battles in 
times of peace between obscure biological forces 
affectmg the balance of births and deaths which 
have generally proved more decisive than wars 
in deciding which peoples shall survive and which 
shall disappear This aspect of human evolution 
IS emphasized and well illustrated by Prof 8 J 
Holmes in his thoughtful examination of the vital 
statistics of the Negro m America 
The white man s impact on primitive peoples 
has often been deadly in its results In his explora 
tions he has madvertently taken with him tin, 
scourges of measles influenza pneumonia and 
tuberculosis In his civilizing mission he has 
introduced the curses of alcohol venereal disease 
and clothes Some native populations such 
as those of Tasmania and Australia have m 


consiquence given up the stniggle for survival 
whilst others as m th Picihc Islvnds have been 
threatened with extinction In some parts of the 
world fhe Negio pioplcs 1 ivt been able fortu 
nately to survive the dev !«( ations of their first con 
1 icf with the wlute race They have thus boon able to 
reap some of the bciahts of improved hygiene the 
J leventioii of tribd wars and thi saving of infant 
life but now they are faced with a more insidious 
threat to their futuio welfare in the fall of their 
reproduction rate It is mainly with this j roblem 
ot the balance of births ovi r deaths amongst the 
Negro population of the Umted States of Vmorica 
that Pi of Holmes deals 

Under slavery most Negroes were employed 
on farms and plantations of the southern States 
and their health ^as rcl itively good but the Civil 
War chuiged this The terrible conditions of the 
Negro s first decade of fieedon brought m their 
train a groat increase in tuberculosis syphihs 
malaiii pellagra and other debilitating diseases 
The records of the cities indicate that the Negro 
death rate continued to rise for nearly a ijuarter 
of i century after the Civil War but notwith 
standuig an mfant mortality which earned away 
every thud or fourth child their high fertihty 
still enabled the Negro population to mcrease 
The first decades of this century witnessed a 
rapid fall in their mortality but the effects of this 
were offset by a falhng fertihty amongst those 
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who took to town life Urban life is not so well 
tolerated by the Negro as by the white the 
advantages of a relative immunity to some iiifee 
tions such as scarlet fever dipt thena and erysipelas 
being more than oounterbalancod by a greater 
halihty to brcnchitis pneumoma and othtr 
diseases of towns The groat trek of 1917 18 to 
the cities of the north which resulted from restne 
tion of alien immigration therefore exacted at 
first a heavy toll on the balance t births over 
deaths but the adjustment was made 

At present according to all available measures 
of fertihty the Negro women are reproducing more 
rapidly than the white women m the United 


StatM and taking into account their greater 
death rate Prof Holmes concludes that there is 
at tho moment a neck and nock race with a fan- 
prospect that the Negro miy soon bo increasing 
at tho faster pace This depends on many 
uncertainties such as tho mcreosing use of con 
traoeptivos m niral communities and the con juest 
of the scourge of venereal disease It is a problem 
which will engage tho attention of students of 
population and eventually of odnumstrators to 
an increasing degree and Prof Holmes has 
rendered no small service by gathenng together 
such a wealth of statistical material and mterprot 
mg it with such commendable caution P S 


Early French Men of Science 


Figtires de Savants 

Tome 3 1 Academic des Sciences et 1 fitude de la 

Franco d Outre Mer de la hin du XVII Sieclo au 
D6but du XIX' 1 Antilles et Guyane Par 
Alfred Lacroix Pp xiu + 220 + 38 plates 126 
francs Tome 4 1 Aoaddroie des Sciences et 

1 1 tude de la 1 ranee d Outre Mer do la Fm du 
XVII Siecle au D^but du XIX 2 Mascareignes 
Madagascar Indo Indochme Pacifique Par 
Alfred Lacroix Pp iv + 269 + 69 plates 160 
francs (Pans Gauthier Villars 1938 ) 

I N these two well illustrated volumes tho 
permanent secretary of the Pans Academy of 
Sciences has oollectod a very useful and mstnictive 
senes of short notices of tho distinguished French 
men who promoted the cause of science m tho 
French Lmpiro durmg the later part of the sovon 
teenth and the eighteenth oentuncs The Academy 
itself of which M Lacroix gives a short account 
had during the seventeenth century no permanent 
home It received help from Colbert who was 
always prepared to further French colonial mterests 
and it was finally installed m tho Louvre by the 
King m January 1699 

In these volumes the men of science dealt with 
appear under a geographical arrangement Vol 3 
contams notices of those working m the West 
Indies Gmana tho Mascarene Islands Madagascar 
India and Indo China The last four countnes are 
agam represented in vol 4 together with West 
Afnoa A separate section m this volume is devoted 
to the family of Jussieu five of whom were 
diatmguished naturalists The volume ends with 
a plea for tome central organization to deal with 
research at the present day 

It is not possible m a short space to give an 
adequate idea of the wealth of information which 


M Lacroix has oollectod in these four hundred 
and fifty pages The particilar mterest of the 
Academy in astronomy and physios is represented 
for example by Joan Kioher s mission to Guiana 
in 1666 and by a similar mission of La Condamine 
m Peru and Guiana Richer s work on gravity 
was of outstanding importance Similarly wo have 
i picture of Peyssonnel and his work on the polyps 
begun in the Mediterranean and completed m 
Guadaloupo He received httle recognition at the 
tune m I ranee but his work was pubhshed bj 
the Royal Society and he was made a foreigi 
member Bouvet better known as tho discoverer 
of a small island to the south of Africa is shown 
m these pages os the patron of Poivre who did 
val lable work on spices Two other notable 
explorers KerguGen and I^pdrouse appear in a 
more famihar setting Sir Joseph Banks is men 
tioned several times His mtervontion secured the 
return to Franco of the botamcal collections ol 
La Billardicre after their capture by the Dutch 
Some interesting correspondence on this matter 
and on tho question of Sir Josephs failure t 
seoiire election to the Academy and a similar 
failure of Jussieu to secure election to the Royal 
Society IS reproduced 

The omission to mdex a reproduction of a lettei 
of Jussieu to the Mimster of Pohoo has made the 
references to tho portrait of Banks (PI xlvm) and 
a facsimile reproduction of his letter to Delambre 
(PI xhx) and of subsequent plates incorrect while 
tho numbenng twice over of Plate xxxix in the 
Exphoation des Planches has thrown all sub 
sequent references therem wrong But these are 
tnflmg moonvemenoes in a work which is full of 
lUummatmg if disjomted appreciations of the great 
men of science of Franoe J N L B 
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Stellar Physics 


Physik dcr Sternatmospharen 
mit besonderor Beriickmohtigung der feoniio Von 
Prof Dr A Unsold Pp vui + 600 (Berlin 
Julius Springer 1938 ) 66 gold marks 

I T IS clearly recognized how closely the rapid 
progress in astrophysics has been linked up 
with the advancement of physios since the bo 
gmnmg of this century lakmg mto account the 
fundamental theoretical work of Schwarzschild it 
would appear that astrophysics became a quan 
titative science only during the past thirty years 
The now problems arismg durmg this period have 
resulted m an extensive literature the material 
of which has been partly collected in voluminous 
handbooks But what was badly needed at 
the present stage (especially for those who wanted 
to enter the now fields of research and fotmd 
themselves confronted with this mass of material) 
was a critical and so far as possible systematic 
study of the subject 

The present book fills this gap most happily 
iho author is a distinguished astrophysicist whose 
own contributions to science are of fundamental 
importance His theoretical work shows a rare 
insight mto the conditions of observational astro 
physios and into its limitations It is significant 
also that m his present book Unsold resists all 
temptations to follow up theoretical developments 
for their own sake He succeeds very frequently 
m re presentmg theories m a new and simphficd 
form This and the great care he takes to deal 
with the observational material available make 
his book readable and useful both for the theoretical 
and for the practical workers in the field 
The volume consists of five parts The first one 
on more general lines serves as a kmd of intro 
duction to the detailed treatment of tho later 
chapters After a brief review of the physical 
theory of radiation the author deals with general 
problems of solar and stellar radiation such as 
the solar constant and the effective temperature 
of the sun bnghtness and colour temperature of 
stars A chapter deals with Saha s formula 
and its apphcation to steUar atmospheres and gives 
a survey of its hmitations 
Turning to the second part of the book we are 
given a thorough analysis of stellar atmospheres 
and of their radiation so far as the oontmuous 
spectrum is conoemed Naturally the theory of 
radiative oquUibnum is treated m all important 
details The law of darkenmg towards the limb, 
and its dependence on wave length, are other 
topics contained m this chapter the second and 


mam part of which is devoted to tho contmuous 
absorption coefficient introduemg Rosseland s 
mean value x tho author develops the physical 
theory of the contmuous absorption coefficient 
describes tho experimental tests of its vahdity and 
apphes finally the results obtained to solve tho 
problem ot tho energy distribution m the con 
tmiioiis speetium of tho stars 

I lom tho discussion of the continuous spectrum 
tho author passes to the vast realm ot tho absorp 
tion hues to whiih naturally the mijor part of 
tho b ok 18 devoted The mtroduetory third part 
gives an account of all that physics knows about 
tho tormation of absorption lines Here we meet 
the classical theory of represtntuig tho atom by 
damped harmonic oscillators The treatment then 
follows on tho basis of tho quantum theory in 
which for example radiation and colhsion damp 
mg as well as the intermolocular Stark effect are 
dealt with The quantum mechanics computation 
of transition probabilities and oscillator strengths 
18 given and on account of the importance of 
multiplots tho Burger Dorgels nilo is treated m a 
special chapter Fuially the exponmontal side of 
the problem is well represented sich items as 
tho measurement of oscillator strengths experi 
ments on the broadening by collision damping 
or Stark eftoet etc are clearly discussed 

This physical mtcrlude is followed in the fourth 
part by the treatment of tho fundamental problem 
of the Iraunhofer Imos the absorption nnes of 
aotrophysics After a brief survey of observational 
questions which is very useful for the beginner wo 
find hero the necessary extension of tho theory 
of radiative equilibrium given m procodmg 
chapters so as to include line radial ion 1 he well 
known Schuster Schwarz‘>child and Milne Fdding- 
ton models and their generalizations are dealt 
with in detail It is shown that the main problem 
in the theory of tho Fraunhiier hnes is to find 
from measurement of the mtonsity of tho lino the 
number of absorbmg atoms The author gives the 
oorrespondmg relations on the basis that tho 
broadenmg of a hne is mainly due to tho Doppler 
effect and to damping Iho mfiuence of these 
effects and especially of the second one in stellar 
atmospheres is shown as well as the importance 
of the mtramoleoular Stark effect tor the hydrogen 
Imcs In this same chapter the theory of central 
mtonsity, tho role of mterlookmg and tho problems 
of tho blends are treated Tho study of outside 
factors causing broadenmg such as rotation, or 
expansion of a stellar atmosphere, concludes this 
most interostmg section 
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The beginning of the fifth and last part of 
Unsold s hook is devoted to the appbcations of 
the theory of Fraunhofer hnes to the problems of 
spectral classification and to a quantitative 
analysis of the solar atmosphere The last two 
chapters deal with the outir layers of the sun 
Hero we find first of all studies on sunspots 
laciiliB and granulation (an example of the role 
of convection in stellar atmospheres) and fiiither 
an aceount of our ph^sieil knowledge of primiii 
enoos the chromosphere an 1 the corona 

Ihe work is concluded by a well arranged biblio 
giapliy wliieh comprises no fewer than 1 800 
entries 


Dec 3 1938, \oe 142 

A review of this unique book can only give an 
ouflme of its contents and its purpose Ihe author 
has fulfilled his intentions m an admirable way 
and his work is hkely to prove indispensable to all 
workers in ostrophysical and related fields It 
fills a rcil gap m astronomical literature in which 
we were lucky enough to welcome some time ago 
Rossoland s Theoretical Astrophysics 1 rented on 
quite differ! nt lines (see \ATtrBE 138 628 

1936) Prof Unsol 1 bos rondc rod a groat service to 
astrinomors as well as to physicists who will lie 
glad to make use < f the fiindanu ntil problems and 
their soluti ns arising from a study of those groat 
physical labor dories the stars A Tk 


The Liberal Arts Applied to Modern Medicine 


The Doctrine of Signatures 
a Defence of Iheory m Medicine By Scott 
Buchanan (International I ibrary of Psychology 
Philosophy and Scientific Method ) Pp xv + 205 f 
20 (London Kogan Paul and ( o Ltd 1938 ) 
la Gd net 

TN the form of a plea for renewed freedom of 
A speculation in thought Prof Buchanan has 
written a very interesting book in which he is not 
concerned with social and pohtioal restrauiis but 
with the far more stultifjung hesitations in the 
mmds of thmkers of the present tune He is 
alarmed to find all around him evidenoe of the 
fact that the intellectual process u bemg called 
m question and its consequences feared As 
subject matter for investigation Prof Buchanan 
has chosen the science and profession of medicine 
which throughout European history has always 
fought and won the battle for freedom of thought 
but which now that it is in possession of viotory, 
stands hesitating at the head of the sciences burn 
mg with intellectual energy apd imagination but 
not knowing which way to go In Prof Buchanan s 
opinion modem medicine is suffering from a lack 
of balance of the mtcUectual virtues and while it 
has a maximum of informatory knowledge has a 
minunum of understandmg 

For this unhappy state of affairs Prof Buchanan 
prescribes two remedies which he maintains are 
forgotten rather than new These are the use of 
symbols and of demonstration — or m other words 
the apphcafion of the hberal arts — the tnvium and 
the quadnvium to medical education Here the 
patient becomes a text to be read and translated 
aooordmg to the rules of medical grammar For 
according to the dootrme of signatures medical 
knowledge consists of seeing the connexions between 
symptoms and remedies and the hberal arts are 


concerned with signs and symbols and iIho with the 
levels of generality and abstraction that appear 
when symbols are used Prof Buchanan accuses 
modern scientific medicine of elaborate empiricism 
and anti intellectuahsm and thinks that the 
doctruie of signatures and the liberal arts would 
be good exercise for our weak symboho faculties 
Furthermore he alleges that the disuse of demon 
stration in the biological and medical sciences has 
tended to atrophy the understanding and proceeds 
to show how Plato Anstotle and Galen discov ered 
and estabhshed the demonstrative power of form 
and matter in biological science Ho thmks that 
its re discovery and ro ostabhshment would both 
revive and direct our stultified speculative energies 
I here is no doubt that Anstotle and Galen 
represent the peak of Greek medical science but 
Prof Buchanan maintams that to day we are only 
workmg out the details of their fundamental 
msights To support this view he states that 
students of the history of medicme are repeatedly 
disclosing the foot that the greatest of onginal 
modem disoovenes in physiology and anatomy arc 
but the discoveries of ideas and illustrations of 
prmoiples m the Aristotehan and Galenic 
works While he would not go so far as to sav 
that there is nothmg new m science he assures us 
that we have yet to recognize the science which 
has made possible such novelty as there is We 
should try to recover the dootnnes of the tradition 
from which modem developments have grown m 
the hope that they may be rendered mfcelhgible 
enough to absorb modem soienoe withm the 
borders of their ancient wisdom 

The subject is oertamly a fascinatmg one and 
Prof Buchanan’s treatment of it although neoes 
sanly rather fragmentary m a book of this length 
18 both stimulatmg and disturbing 
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Plant Physiology 

By Prof Nicolai A Maximov Pdited by R B 
Haivoy and A t, Munieek (McGraw Hill Publica 
tions m the Botanical Science a ) Second pn^lish 
edition, translated and revised from the fifth Kiissian 
edition 1 ranslatod from the Russian bv ] )r Tn no V 
Krassovsky Pp xxii f473 (Niw York and T ondon 
Ml Craw IIill Book f o Inc 1 938 ) 25^ 

N I( OLAI MAXIMOV is a plant ph>siolo{,ist with 
a worldwide leputation, eapocially in con 
noxion w'lth the water and soil lelations of the plant, 
and this alone justifies a translation from the Russian 
of any work of his < ven if it is only a siirvi \ of tho 
subjKt foi tho h( iicfit of tho student In ijato of 
the fact that tliere aro now several good tixt books 
on plant ph>siolog> in Pnglish wiitun b\ British 
and Atnerii an authors, one by this well known 
Russian who is an lutive woikor and prolihc writer 
18 bound to bung a ctrtain fioslinoss of outlook so 
that It inav be regarded as a vahiabli supplemtnt 
to anv 1( \( book wliiih tho btiuknt is alreadv 
USIIIJ, 

I his second English edition has been translaled 
from tho fifth Russian edition, winch was so « om 
plotoly rc-w i itton bv Prof Maximov as to warrant a 
new title (iho first edition was entitled lextbook 
of Plant Physiology ) It should bo pointed out, 
howivci that Prof Maximov s rest arches art biased 
towards jilaiits of agncultural importance, and thus 
this book deals -vs he terms it, more with “agro 
physiology than with gt neral plant jihysiology 
ihus tho physiology of saprophytes, parasites, 
bacteria, fvmgi and algai is scarcely considered 
I he book can thcicforo It strongly rttommendod 
as a text book to students of agriculture and os a 
supjilementary book to students of gt neral botany , 
since its t Limomic outltiok will coitninlv give ntldtd 
mten st to thou studios 

Hie subject matter is considered m the orthodox 
manner untler such headings os physico chemical 
organization and chemical composition of tho plant, 
respiration, growth photosynthesis, nitrogen assumla 
tion, absorption of mineral elements, water relations, 
translocation and so forth ( ertain subjects such as 
growth, development and seasonal phenomena receive 
fuller tmd better treatment hero than m most books 
on the subject Ihe book deserves unqualified success 

A Text-Book of Biochemistry 
for Students of Mechoine and Science By Prof A 1 
Cameron (Churchill’s Empire Senes ) iifth edition 
Pp viii + 414 (London J and A Churchill, Ltd , 
3938 ) 15s 

T he fourth edition of this very successful text 
book was reviewed m Natubb of January 6, 
1934, p 8 There liave been a total of ten editions 
and repnntmgs since tho onginal publication of the 
book ten years ago, so there can lie no questioning 
its utility, espocially to medii al students, to whom it 
18 prunonly eyddreesed 

Any text-book dealing with such a progressive 
subject 08 biochemistry is naturally bound to become 
quickly out of date in parts, so the success of this 


work IS of particular value in offering tho author 
ojiporfunity of rev sion m the light of nicont rosoarcli 
Tho iiiifhor has availed himsolt of the opportunity 
with tho r suit tliif this new edition has boon almost 
completiK rewritten Tho siibji < t matter has also 
bun n airangiJ As in tlio jirivioiis edition tho 
author has assium d a biisu knowledge of organic 
chemistry but justihably ojx ns with a r^snm6 of tho 
concepts of pin Mcal chemistry I hence tho student 
IS brought directly into contact with hioihemical 
agencies -i nyymes hormon s and vitamins Here 
tho subjci t m ittcr has boon sovinlv curtailed 
apparently to satisfy the iminediato mods of tlie 
miflieivl still lit T by lohonnonos, as such are dm 
missed in one si iiti iiee though eortain of thorn sutli 
as iiidoli ail 1 11 at id in tolo jiropionic iieid, skatolo 
ttc, aio tousidtrt 1 t iithor on in tho book in con 
nexion with tho action of intestinal bicteria 

T he chapli rs on th< hiochemistn if the foodstuffs 
leave nothing to bo disiri 1 'Wo art glad to noti 
that the author has lointtod a previous error and 
liere statts coiroctly that slrophantlnii hydrolyses to 
glufoso, cymaroso and sliophanthidiii 

The rest of tho book dtals with those branches ol 
biochemistry essential to students of modieme, and 
toiitludes with a tonsideration of jiliaimucology an I 
of iinmunoehtmistry and the chemistry of liltornbli 
viruses Hie book is a jiattorn of oornpression , in 
tact to Kurvtv such a wiile subject in four hundred 
pages so sat isfact only is a loat of which the author 
may wtll bo j loiid 

leones Plantarum Smicarum 

1 asciclo 6 I dittd by Hsi n Hsu Hu and VVoon Young 
(bun Pp jv -bSO l-pla (08 201- ’OO (Peiping Pan 
Mimorial Institute of Biology, 1937 ) 

T he puhhcnl ion of fast it lo 5 of the Iconea 
Plantarum S tut arum brings the total of plates 
puhlishod m this work to two hundrotl and fifty 
I lie illustrations aro in black and white, most 
jilatos mt ludo analyses and miny show both 
fltwers and fruits One Bjitcies is figured on 
each plate anti destnbod iti tho text in I nghsh 
and Chmoso Nearly all he sulijeots am woody 
plants (only tivo herbs have bet n figured so far), 
and tho largt size of the p ates (tho work is a 
folio) 18 a gloat advantage in that it allows ample 
material of tho plants to lio Uustratod Ihe value 
ot tho work IS enhant od by the fact that many of the 
plants hgurotl, especially in fascicles 3-5 are species 
described in roetnt years, whilst another valuable 
feature is the figurmg m sutcoosivo plates of all or 
most of the Chinese representatives of one genus, as 
for ( xample, in Carpvnua, I'llva and Deutzui In the 
hrst two fascicles the plates aro spoilt, to a largo 
extent, by being too heavily inked, but m fascicles 
3 5 they are excellently reproduced from drawings 
(by C R Fong) which are both ait 1 st u and botanically 
ivocurate Tho publication to, ms a valuable work of 
reference for students of the flora of China, and it is 
to 1)0 hoped that it will be possible for production 
to contmue, despite the unhappy conditions now 
prevailing m that country 
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Arctic Eskimo 

a Record of Fiity Years Experience and Observation 
among the Jiskimo By C E Whittaker Pp 
260 + 16 plates (I ondon Seeley, Service and Co , 
Ltd n (1 ) I6s n<t 

I N his flit’s tears of expenenoo of tho Eskimo Mr 
Wliittakcr has seen many changes In that 
perioil mucli of thoir traditional mode of life has 
passed away while m otlier respects although 
supeifii lally thoro has botn little modification con 
ditions have altcreil fundamentally To mention 
one instanr e only though one that is most important 
for the future of tlie race the scarcity of game has 
adversely affoctod himting and trappmg activities 
and hod not tho Canadian Government intervened, 
tlie situation would have bciii parlous indeed 
It was however tho whaling industry that pla’V'od 
I lie most Htrious part in hreakmg down Lskimo 
culture introdiKiiig the f onunodities, foods and 
ospocially drinks and tho diseases of civilization 
When tho whiling industry died out some thirty 
years ago the condition of the Eskimo began to 
improve and thanks to missions and hospitals as 
well os m a lesser degree to schools, progress has 
licen continuous 

In this volume the author is concerned with tho 
traditional culture of tlie people rather than thoir 
present condition, although ho glances at this 
incidentally His most permanent and valuable con 
tiihution to understanding of tho 1 skimo and the 
character of thtir cultun las in hw personal observa 
lion and contact with indivshuls of which his 
memories provide a store Hia appreciation of their 
iliaracter with all its good qualities as well as its 
weaknesses is successfully conveyed to the reader 
Ihe author deals chiefly with the inhabitants of 
the Mocki rizie Delta and II« rshi 1 Island, and the 
Copper Eskimo of Coronation Gulf who had not 
been visited by tho white man before 1914 but his 
account of these peoples is made tho basis of an 
account of the Western Lskuno m general 

Grass Drying 

By S W Chovoloy Ip 127+9 plates (London 
Ivor Nicholson and Watson, Ltd, 1937 ) 6# net 

T his book fulfils a need in that it deals shortly 
but concisely with the whole subject of grass 
drying, tracing its development from the mitial 
experiments at Cambridge to the product now turned 
out by the modem gross dryer The general principles 
of grass drying are well set out and some general 
idea of costs can bo ascertained from the figures 
given It IS unfortunate that all figures are taken 
for one make of dry er only, and that no figures are 
giv en for plants suitable for the farmer whose inten 
tion primarily is to supply his ovm requiroments 
The two chapters dealing with tho management 
of the grass before and after cutting, and the general 
organization of the work, are well set out 

The feeding value of dried grass is given, os ore 
suggested methods of feeding the material to dilTorent 
classes of stock No results are quoted from actual 


feeding trials though many trials have been carried 
out Reliable information of this nature, from 
properly designed and managed trials is, however, 
still needed especially on the comparative value of 
sprmg and autumn dried grass Methods of feeding 
and amounts to lie fed will probably need ravismg 
when experimental results relating to these subjects 
are available 

No book dcalmg with a subject yet iii its infancy 
can bo oxijectod to keep abreast of conditions for 
more than a short time Even now dryers other than 
those specified are being marketed, but no one con 
tomplating tho outlay on a drying plant can fail to 
benefit from reading this book I R M 

The Production of Field Crops 
a Textbook of Agronomy By Prof T B Hutcheson 
T K Wolfe and Prof AI S Ivipps (McGraw Hill 
Publications m tho Agricultural and Botanical 
Sciences ) Second edition Pp xvii + 44') (Now York 
and London McGraw Hill Book f o Inc 1930 ) 21s 

T his is ossent ally a book wiitlon to meet the 
requirements ot an American course of agr 
culture and it deals only with American crops and 
conditions , it makes no olaiin to bo of direct tise 
to students or teachers m Groat Britain Ih 
terminology will bo strange to English roiwlers and 
many of tho crop varieties mentioned are raieh 
heard ol hero 

homo of tho 8 ctions however arc of interest to 
English readers One gives brief results of trials on 
tho placomont of fertilizers m relation to seed 
though with the information available from American 
sources, much more might have lieen made of 
this subject Another relates to tho necessity of small 
quantities of tho rarer elements for plant growth 
but the proctical application of this knowledge 
is not discussed No mention is made of the use of 
mercurial seed dressings against bunt and smuts 
m coroals the formaldehyde and copp r carhonato 
treatments being recommended J R M 

The Naturalist's Calendar (‘ With Camera and Note 
book"), 1939 

Edited by Phyllis Barclay Smith and Rudolf Zimmer 
irianii Pp 60 (London M C PorresUr 1939 ) 
3s Od net 

T Hl'y handsome calendar should be welcomed by 
all lovers of natural history since it forms an 
attractive vehicle for some excellent Nature photo 
graphs which not only portray the beauties of plants 
and animals but are also an adequate and ready 
means of identification Each page on tho calendar 
represents one week , but the letterpress is purely 
supplementary to tho pictures The photographs are 
of mammals, birds, mseots and plants found m Great 
Bntam and have been chosen from among the best 
works of well known naturalists 

Ihe calendar would adorn tho wall of a naturalist s 
study or a bioli^ioal lecture room or laboratory It 
would make a very acceptable gift to anyone mtereeted 
in the natural history of any group of plants or animals 
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The Physiology of the Plant Cell* 
By Prof W. Stiles, F R S 


I N spite of its gieat importance lor the life of 
man the jihysiology of plants is a subject of 
comparatively recent development In its earlier 
phase during the eighteenth and first halt ot the 
iimetoenth centuries it was very largely a study 
f plant nutrition fiom which emerged certain 
definite information regarding the functions of 
various plant organs and tissues It is only more 
recently that the study of tho activities common 
to all living colls has come to the forefront of 
physiological inquiry Ihese activities can con 
veniently be considered as of two kinds In the 
first place all cells respire in the sense that so 
long as they are ahve actions proceed m them 
which involve tho release of energy from certain 
substances With very few exceptions those 
actions take the form of a breakdown of carbo 
hydrate or fat by oxidation to carbon dioxide and 
water Tho second kind of activity exhibited by 
all cells la to be found m their capacity for ab 
sorbing and oxcrctmg water and dissolved sub 
stances 

It IS usually accepted as a fact that every living 
cell respires and if this is so then we must con 
elude that respiration is something moat inex 
tncably connected with life Tho general view 
held regarding tho function of respiration put ui 
as precise terms as possible is that it provides 
energy for certain plant movements and for the 
bmlding up of substances of higher energy content 
than the products of photosynthesis which serve 
IS the substrate While perhaps all plant move 
ments do not obtam tho necessary energy for their 
occurrence from respiratory activity no doubt 
some do and there is every reason for liehoving 
that tho energy required for the production of 
vanous constituents of tho plant arises from the 
same process But having agreed to this can we 
really be satisfied that we have obtained a com 
plete explanation of the function of respiration ' 
In tho case of germinating seeds growing organs 
the formation of flowers and fruit this view seems 
completely adequate but wo must remember 
that storage organs such os potato tubers and 
(orrot roots respire at a by no means noghgible 
I ate and that the same is tnio of senescent organs 
such as mature fruit Indeed such tissues notably 
those of tho apple have provided some of tho 
most interesting data of plant respiration With 

* Baaed on the i realdentlal sddreaa road beforo Section K (Botany) 
or the BrlUah Auociatlon at CambrI Ige on August 18 


what movement or with whit synthesis of 
materials is rospintion of tho cells of tho mature 
apple concerned t 

Such consi lerations li ul one to wonder whether 
respiritun is not concerned in s ime much more 
subtle wty with the maintcn inco of life It 
looks as if the inert maintenaii ( of tho proto 
plasm m a living condition tlopends on the 
continuous oocumneo of those jirousses which 
manifest themselves in tho oxiditim of organic 
material to carbon dioxide and water by means of 
absorbed oxygon Ihe only exception to this rule 
18 found in certain so called resting org vns such 
as seeds m which tho amount of water prost nt is 
very low and m which presumably tho proto 
plasm is m some very different state from that of 
active cells 

If we cannot answer this question we can at 
any rate attempt an examination of the functions 
of lespiration of which we fool more certain The 
most universal of those is the provision of energy 
for the building up of materials of higher energy 
content The chief problem which awaits solution 
hero IS tho mochvmsm by which tho energy 
released in tho oxidation of the substrate is trans 
ferred to the actions bringing about the synthesis 
of proteins and other complex plant constituents 
A eonsidoi ition of the relationship between 
aerobic respir ition of apples m air and r xygen and 
anaerobic respiration in nitrogen led F F Black 
man to the view that along with the breakdown 
of oarboiiydnte thoicisin aira process of oxidative 
anabolism m wl ch some of the mtermidiato 
products of the breakd wn of caibohydrato are 
built back into the systi in Evi ionco for oxidative 
anabolism in storage tissues such as potato tuber 
and cairot root has also bun obtained in my 
laljoratory by W J each J Iv Choudhury and 
J K Soitt while tho investigations of Bonnet 
Clark on the organic acid metabolism of succulents 
and ithor plants has led him to the conclusion 
that not only d los oxidative anabolism occur in 
these plants but also that organic acids may quite 
goneially play an important part m this phe 
nomonon 

While then data ire accumulating which indi 
cate the linkage of anaboho processes with those 
of tho breakdown ; f sugar it is important to note 
that there is no evidence of the formation of 
products other than carbohydrates Is it not 
possible however that syntheses of more complex 
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substances are indeed involved and that we have 
here a dun glunpse of the meohamsm for the 
production of those substances and that along 
with the formation of sugar or some mtermediate 
there may also be the formation ot protein or 
other complex substances that indeed we have 
here the mechanism by which the carbohydrate 
IS brought mto a suitable form for combination 
with mtrogenous and other compounds * However 
this may be before we can hope to present a 
picture of the relation between respiration and 
vital syntheses we need not only many more data 
regarding icspiration rates under both aerobic and 
anaerobic conditions but also a detailed bio 
chemical analysis of the carbohydrate and \ arious 
mtrogenous materials present m a wide variety of 
tissues So expressed this may soiuid a simple 
enough matter but actually as anyone who has 
attempted to tackle such problems knows it is 
one that abounds in difficulties 

While it has generally been assumed that 
respiration is hnkod m some unknown way with 
the synthesis of protiins and other substances its 
connexion with those other processes the absorp 
tion and excretion of matenals which are charac 
tcnstio of cells has only come to be appreciated 
more recently The absorption and excretion of 
water and dissolved substances was generally more 
or less tacitly assumed to be dettrmined by the 
physical laws of osmosis and diffusion Water 
was supposed to diffuse mto or out of the vacuole 
accordmg to the difference between the osmotic 
pressure of the cell sap and the sum of the osmotic 
pressure of the external solution and the inwardly 
directed pressure of the stretched and elastic cell 
wall Dissolved substances were supposed to enter 
the vacuole accordmg to the laws of diffusion 
expounded by Graham and Tick more than eighty 
years ago 

Although Collander s work on the absorption of 
a number of non electrolytes mdicates that this 
assumption may in the case of such substances 
be quite justified it has been known now for 
thirty years that the entry of electrolytes mto 
cells cannot be explamed os the simple diffusion 
of a substance through a membrane from a region 
of higher concentration to one of lower concentra 
tion Dunng the years 1909 19 two facts 
mihtatmg against this simple view became estab 
lished In the first place it was shown that the 
two ions of a salt could be absorbed by plant 
tissue at different rates while m the second place 
it was shown that absorption of a salt or its ions 
takes place towards a condition of equilibnum 
which 18 not that of equahty of concentration 
attamed inside and outside the cell but which 
depends on the concentration of the salt With 
dilute solutions the concentration attained inside 


the cell may be many tunes that of the solution 
outside whUe m concentrated solutions the reverse 
18 the case and the concentration of the salt inside 
even after forty eight hours immersion of the 
tissue in the solution may bo very much less than 
that outside Thus while more salt is actually 
absorbed from a stronger solution than from a 
weaker one the absorption relative to the con 
centration is less both as regards rate and total 
amount, from a stronger than from a weaker 
solution 

Various possibk meohamsms have boon sug 
gested to explain this relation between concentra 
tion and absorption When tlus pn blem was first 
investigated by T Kidd and myself wo found 
that the relationship between concentration of 
salt and abs( rption was much the same as it 
would have been if the salt iVere a Isorbed by an 
adsorbent within the coll It is easy to suggest 
that a first stage in the absorption of salts by 
plant cells is the adsorption of the ions of the salt 
by some constituent or constituents of the proto 
plasm While I have pointed out tho similarity 
of the absorption of salts by plant cells with an 
adsorption phenomenon I have more than orieo 
stressed the pomt that this similanty is in itself 
not sufficient to justify the advocacy of an od 
sorption theory of salt absorption Yet it must 
be admitted that later work by more exact methods 
has only served to confirm the approximate 
similanty of the relationship between salt absorp 
tion and adsorption Reference m this connexu n 
may bo made to tho work of Lame on the absorp 
tion of manganese and thallium by roots ot 
Phaseolus mvUxflorus as well as to observations 
of niy own on tho absorption of so hum ohionde 
by carrot root 

Of course if the similarity between the relation 
ship of salt absorption to concentration and th 
adsorption equation is more than a oomcidenct 
adsorption can only be the first stage in this 
absorption at any rate by actively growm^, 
tissues m which the absorbed ions must be trans 
ferred elsewhere Again one would expect the 
adsorbmg material to be present m the protoplasm 
whereas a number of more recent observations b\ 
various investigators mdicate that there is aotuallv 
an mcrease in concentration of the absorbed loi 
m the vacuole The adsorption would then havi 
to be followed by elution of the salt at the surface 
of the vacuole In this connexion it is interesting 
to note that S C Brooks has obtamed some 
evidence that Valonui immersed m sea watii 
oontainmg rubidium chlonde accumulates rubi 
dium m the protoplasm for two days after which 
this cation passes from the protoplasm to both 
vacuole and external solution The same workei 
has also found that when oellsofWtteUa are placed u 
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0 *01 ^ Holutions of radioactive potassium chloride 
there is an accumulation of potassium m the 
protoplasm after six hours before any appreciable 
amount of potassium appears in the vacuole 
Previously M M Brooks hod found that when 
Valcm,%a is immersed in a solution of methylene 
blue, the cell wall and protoplasm become deeply 
stamed by the dye before any appreciable colora 
tion of the vacuole is observable 

Another mechanism which has boon suggested 
as possibly operative in the absorption of salts is 
one of mterchange of ions within and without the 
cell under conditions which give rise to the ionic 
distribution between the cell interior and exterior 
characteristic of what is called Donnan equihbiium 
and m this coimexion it must be emphasized that 
just as adsorption must take place if the cell 
contains adsorbents of ions capable of reaching 
the adsorbent so if the coll system involves the 
conditions giving rise to Domian equihbnum it 
IS inevitable that the movement of ions demanded 
by these conditions must result 

The possibility that respiration has a direct 
effect m bringing about the absorption of ions has 
boon pointed out by sever il workers notably by 
Briggs and 8 C Brooks The production of carbon 
dioxide m the cell loads to the appearance of 
carbonic acid and hence of its ions hydiogen and 
bicarbonate (H and HC0|) The intci change of 
ions required by the Donnan equilibrium will lead 
to the diffusion out of hydrogen ions which are 
replaced by cations from the external medium 
while bicarbonate ions will be exchanged for 
anions from the external medium As the tissue 
contmually respires the production of hydrogen 
ions oontmues to replace those which diffuse into 
the external solution and so the absorption of ions 
contmiies as part of an mterchange between tissue 
and external medium 

Agamst the view of a direct effect of respiration 
on salt mtake by ionic exchange it has been urged 
by Hoagland and Steward that accumulation of 
ions IB neghgible or slight when tissue is deprived 
of oxygen although there may be a considerable 
anaerobic production of carbon dioxide But as 
regards this objection it must be noted that under 
conditions of anaerobiosis the rate of carbon 
dioxide production usually falls rapidly with time 
so that it is doubtful whether a oonsiderablo pro 
duction of carbon dioxide anaerobically generally 
contmues for any length of tune The question is 
obviously one requirmg further experimental 
mvestigation 

That the absorption of salts by tissues is related 
to a supply of oxygen and probably in some way 
to respiration there can however be no doubt 
For more than thirty years it has been known 
that the growth of plants in water culture is often 


aocelorated by aeratmg the solutions while more 
direct evidence of the effect of oxygen on the salt 
relations of cells has been obtamed in work with 
storage tissues In 1927 I pomted out the im 
portance of maintaiimig the supply of oxygen to 
such tissues for the maintenance of their vitality 
and that in the absence of an adequate oxygen 
supply exosmosis of electrolytes took place leadmg 
to the speedy death of the tissues whereas with 
mamtenanco of a supply of oxygen absorption of 
electrolytes continued in the case of beetroot for 
example for jieriods of vbout tlueo weeks To 
wards the end of this time a condition of equili 
bnum was reached or approached in which the 
content of electrolytis in the extern il liquid was 
very low During this period conditions loading 
to lower oxygon and higher earbon dioxide con 
centration led to increase in the electrolyte content 
of the hquid while iddition of fresh oxygen led 
to a decrease 

In siimiar experiments earned out by Bnggs 
and Petiio in 1931 m whuh a eontinuous stream 
of air was passed through the liquid these 
woikors examined the course of respiration along 
with the changes in electrolyte content of the 
external solution and established the fact that 
there 18 a general parallelism between the rate 
of respiiation of the tissue and the electrolyte 
concentration of the external hquid If the stream 
of nir mis repi ice<l by nitrogen the respiration rate 
mcnased and so did the concentration of oleo 
trolytes m the solution while roplacement of the 
nitrogen by air brought back the original distnbu 
tion of eleetrolytes between tissue and external 
liquid Steward and collaborators have shown 
that I eduction of the oxvgen supply to storage 
tissue of potito carrot ind artichoke below a 
certam value limits the accumulation of both the 
ions of jiotassiiim bromide by the tissues while 
Hoagland and Broyer haic obtaineii a similar 
result with barley root systems 

In attempting to explain this effect of oxygen 
one must bear in mind that the relationship 
between respiration and salt accumulation may 
not be a direct one 1 he maintonanoo of an 
arle juato supply of oxygen is necessary to maintain 
the vitality of the tissue possibly on account of 
the deleterious effects of the products of anaerobic 
icspiration Thus the fact that accumulation 
elopenelH on oxygen supply may be regarded as 
an expression of the fact that under conditions of 
partial or complete anaerobiosis the fimotiomng 
of all or many vital processes dependent on the 
protoplasm is adverselv affected and along with 
them that of salt aooumulation From this pomt 
of view the effect of oonditions leading to poor 
oxygen supply may be related not only to oxygen 
concentration but also to accumulation of carbon 
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dioxide and other products of anaerobic rospira 
tion 

Irom a consideration of all the data it seems 
to me that the following eonohision can be 
drawn ngaidiiif, the relitionshi]) ol rcspiiation to 
the absorption of salts by plant cells namely 
that accumulation of salt depends on the vitality 
of the cells and that the maintenance of this 
vitality depends as has been long recogiiutd on 
the presence of oxygen either because aerobic 
respirat ion or some othc r process requiring ox> gen 
IS essential for this mauitenance of vitality or 
because in tlie absence of oxygen the accumulation 
of carbon die xido and other products of anaerobic 
respiration adversely affects the functioning of the 
protoplasm This dependence of absorption of 
salts on the vitality or healthmess of the tissue 
was clearly shown by my experiments of 1927 and 
by the later ones of Steward in which stress was 
laid on tho effect of aeration of the tissues I 
thmk Hoagland s observations on the effc ct of 
light on absorption of potassium bromide by 
Nitella fall into lino with these It was found 
that absorption of bromide only took place if tho 
cells were exposed to light or if they had pre 
viously been exposed to adequate illumination 
If for some time previously they had been growmg 
in weak hght no accumulation of ions took place 
A liella kept for some time in low hght is probably 
somewhat unhealthy just as is tissue that is 
deprived of an adequate supply of oxygen In 
other words most of tho work published on the 
relationship between respiration and salt aceiiinu 
lation does no more than show that this accumula 
lion is a vital process dcpttiduig on the noimal 
functioning of tho protoplasm An> general 
relationship between respiration and salt aceiimu 
lation as legards the link ige of reactions involved 
or the transfer of the energy leqmred for the entry 
of a salt agamst its own diffusion giadient may 
thus be very mdirect 

Thirty years ago when the importance of the 
pnnuples of chemical dynamics in life processes 
was coming to be fully realized it looked as if the 
solution of many of the problems of plant physio 
logy m terms of physical chemistry was fairly 
imminent But with the application of those 
principles to our investigations into living pro 
cesses we find that m every one of them the 
protoplasm introduces a factor which renders 
these processes not readily explicable in this way 
Clearly we must seek an explanation in the 
apparent divergence ot vital processes from 
physical or chemical laws in the constitution of 
the protoplasmic system and hence a fuller 
analysis of this system now appears to he a 
requisite for further advance in our understandmg 
of physiological processes in general There is at 


piesent no reason to suppose that with further 
advance in knowledge of the protoplasmic system 
we shall not ultimately be able to explain physio 
lognal processes in physico rhomical terms and I 
would le affirm what F h Blackman emphasized 
in his prosidontial address to Section K thirty 
years ago namely the inovitahleucss of physical 
cheimoal principles in tho cell 

It IS scaredy necessary to emphiisi/c how the 
principles of general cell physiology must be of 
fundamental importance ui plant metabolism for 
inasmuch w. this depends on tho activity of 
specialized cells and tissues these wherever they 
are alive must also exhibit tho nonnil features 
charactciistic of protoplasmic activity But in 
spheres of botanical science outside the range of 
pure physiology the general physiology of the 
cell 18 just as imixutant This apphes in particular 
to ecology 1 his study in so far as its aim is the 
dctcrimnation of the relationship of plants to their 
environment is indeed nothing else than physio 
logy a fact which was clearly recognized by 
Clements more than thirty years ago 
Of the two groups of factors which determine the 
distribution of vegetation the climatic andodaphic 
the mode ot action of the latter m particular can 
only be studied with any hope of success by those 
with an adequately deep knowledge and apprecia 
tion of (cll physiology It does not need a know 
lodge of physiology it is true to deternune plant 
distribution but such knowledge is essential for 
what lansloy in a paper reail to boction K thirty 
foui years igo called the higher branch of ecology 
1 e the detaileil investigation of the functional 
relations of plant ossocivlions to their surround 
mgs However desirable and necessary the 
(oilation of knowledge of plant distnbiition may 
bo 1 am certain that the solution of tho funda 
mental problems of ecology wdl only be achieved 
by the use of physiological methods and par 
ticularly by the apphcation of our knowledge of 
the general physiology of the cell For edaphic 
factors must act through the root and by tho 
absorption of mitenals from tho soil or the 
exchange of matenal between the soil and root 
Certain aspects of mycology have much in 
common with physiology indeed that part of 
mycology which concerns pathogenic organisms is 
inevitably closely linked with problems of the 
relation of host and parasite problems which are 
in their very essence physiological Years ago it 
was questioned whether the physiology of the 
plant physiologists was not half pathology Cer 
tamly the reverse question can bo answered with 
more assurance , pathology is at least partly 
physiology and therefore the pnnciples of general 
cell physiology must here also be of unmense 
importanoe, and an mtimato acquamtanoe with 



No 3605 Dec 3, 19^8 


N ATU R 1 


983 


these principles should be an important part of 
the equipment of the plant pathologist 

Perhaps no branih of botany has made such 
spectacular advances in recent years as that of 
oyto genetics At least it has produced a nomen 
datuie which rivals or excels the early efforts of 
the desciiptive ecologists and just as descriptive 
ecology can do little more thin coriolati certain 
typos of vegetation with certain environm nts so 
cytology con do little more than correlate visible 
stiuetures in the cell with gone tied bihaviour I 
i innot lielj) thinking that a real insight into thiso 
problems also will only come with the interpntd 
tion of cytological observations in physiological 
terms and that the greatest advaneo m the study 
of cytology will come with the linking np of the 
knowledge of the cell acquired by these two lines 
of mvestigation the cytological and physiological 
It 18 surely a rathei remarkable fact -one uich 
eating how far aw vy wo aie at present from the 
aclnevemoiit of this end that the physiologist 
tends to thmk of the cytoplasm as the essential 
factoi m determining vital activities while the 
cytologist concerns himself almost exc Insively with 
the nucleus Neither the physiologist nor the 
cytologist appears at present to have any^thing but 
the vaguest ideas of the relationship between the 
two a rehtionship which howevei we may feel 
sure IS most intimate and fundamental to life 
Wo all know but it cannot be too strongly 
emphasized that botany is the pine science of a 
great part of the most important industry of the 
world agricultuie and that t his like every other 
industry can only be eamed on wisely if its 
practice is based on scientific principles Almost 
all branches of botany are impoitant for agricul 
ture but mycology, genetics and jihysiology are 
particularly so and certainly physiology is not the 
least of these Absorption of water and inifiionts 
from the soil assimilation of carbon water illations 
of the plant vegetative development flowc ring and 
fruiting are all problems of agneiilture and 
forestry which are essentially physiological 

But besides those more obvious econonuo 
applications there are numerous mclustnes m 
which the pimciples of general cell physiology are 
no less fundamental There are all those industnes 
ever mcreasing m number and importance which 
are based on some particular plant product such 
as cotton linen jute rubber tea sugar and tobacco 
to mention only a few of the more important Apart 
from the growmg of the plants themselves which 
like any other form of agnoultural practice should 
be based on sound physiological pnnciples a 
knowledge of these principles may be equally 
important m the subsequent treatment of the 
plant material In particular a knowledge of ceil 
organization, the action of enzymes contamed m 


the coll its behaviour towards various reagents 
all aspects of general physiology is issential 
hinally the groat food storage industry depends 
greatly on the application of knowledge of coll 
plijsiology jVs an ex imple of tins I may refer to 
piomwr work on the scientific piineiples of cold 
storage by lorgcnsen and myself e lined out some 
twiiity years ago krom a considointion of what 
wis then known of the constitution of the coll we 
conehided that the satisfactory piescrvation of 
ceitain tissues m the frozen condition depended 
on rapidly freezing the tissues a metho 1 which 
was afteiwauls juil into pi actiei m n ifam branches 
of the food storage industry Phis is of Course 
only one instance of the bearing of gericial coll 
physiology on the subject of fool piiservation 
Ihe eflfoet of the eonditions of slot ago on enzymes 
md other eell constituents and on the vitality of 
chfteient kinds of cells tissues incl organisms are 
among the piohlems which i knowledge of the 
facts and methods of general cell physiology will 
help to solve 

With the ever met easing miss of knowledge in 
the various branches of botany an mcieaso which 
18 especially noticeable to day in those aspects of 
our subject whic li areundergoingrapiddevelopment 
nimolv physiology mycology and genetics with 
cytology it 18 impossible for aiijonc to bo an 
active worker in more than a relatively very small 
field of botanical endeavour We sometimes meet 
with rcteiencc) to a mystenoiis gentleman oallecl 
the general botanist who is export m general 
botany as someone distinct from the morpho 
logist physiologist mycologist or other worker m 
a defined field But m these days when to make 
any contribution to knowledge noeessit atos special 
uation there can indeed be no such person as the 
expert m general botany fot there is indeed no 
such subject But m whalcvci jiiit ot our subject 
oiii own spec lal interests may he we can still 
appreciate the efforts and aims of workers in other 
fields and realize tfio bearing of work in these 
holds on our own problems and in this sense we 
art all general botanists i hat is just botanists 

kor if general botany as something distinct 
from botany is a myth there is no doubt that 
the various branches of oii” subject are related in 
the whole I hb-ve here tried to indicate not only 
the scope and present position of our knowledge 
of the general physiology of the cell but also where 
this particular part of the science of plants comes 
mto contact with other branches of botany and 
how the apphcation of a knowledge of the facts, 
principles and methods of cell physiology may be 
expected to lead to an increase m knowledge not 
only of the physiology of the plant but also of other 
aspects of botanical science and of its mdustnal 
apphoations 
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The Perkin Tradition 


D uring the Raster holidays of 18o0 a young 
man of eighteen years of age was experiment 
mg at home m Shadwt 11 m choimstry He follow© 1 
up the coloured product of (he read ion instead of 
chasing after a more orthodox crystal line substance 
and strangest of ill had the curiosity to try to 
dye silk with it A mauve skein resulted and the 
aiuhne dye mdiistry wis born ' 

Porkm 8 father was a builder and looking back 
ho must have been a man of remarkable character 
Not c nly did the son experiment at a very 
youthful age as m those halcyon days was cus 
tomary but also ho seems to have been encouraged 
to try his hand m many directions until finally 
between twelve and thirteen years of age ho 
came to chemistry and to Thomas Hall at the City 
of London Sihool Ho next sought to g) to the 
Royal Colkge of Science this was going a Lttle 
too fast for the father for choimstry was scarcely a 
profession m those days but with Hall s assistance 
the young Perkin had his way and was allowed to 
study under Hofmann 

Mauve was discovered at homi and perhaps its 
properties received more discussion in the family 
circle than they would have done m a laboratory 
In any evint Perlun there and then started to 
make his dye while his father risked most of the 
capital which ho had accumulated by a life of great 
industry to build and start the works There can 
be no more outstanding example of confidence in 
a young son and paternal enterprise Such a thing 
IS utterly impossible to day m any country the 
name of George bowler Perkin should lie highly 
honoured by posterity 

W H Perkin was fortunate in another way 
there was no school certificate or matriculation 
exammation to dominate his education What is 
the use of trying to turn out all the boys to day m 
a common mould when we are really every one of 
us different the examination system destroys any 
chance of mcipient gemus and is the negation of 
education scientific or otherwise Perkm would 
have probably passed his exammation but the 
preparation for it would have left him no time to 
express his mdividuahty Surely this is the chief 
lesson to be drawn at the time of celebrating the 
centenary of his birth 

The call to mvent to prosecute research is 
strongly hereditary though perhaps latent in the 
founder of the family Sir Wilham passed it on 
to all three sons particularly to W H junior and 
it IS a loss to science that there has been no third 
generation 


Ihe stoiy of the Perkm adventure has been 
often told m the greatest detail and from many 
aspects particularly m relation to the nse and fall 
of the industry in Lngland its transference to 
(»ermany and its more recent resurrection heie 
The jubdee of the discovery m 1856 gave the 
chemical world an opportunity to honour Perkin 
Ihe centenary of his bud.h was celebrated on 
November 24 last by a memorial lecture given by 
Dr Herbert Levmstem in the hall of the J eathor 
sellers Company and arranged by the Soucty of 
Chemical In iustry and the ( henuoal Soci ty 
The selection of speaker was a happy one T evin 
stem 8 father maintamed a dye industry m Groat 
Britam during the darkest days of its difficulties 
and father and son supphed a nucleus on which it 
was possible to condense other efforts when the 
upswing began No more comprehensive lUu 
mmating balanced and graceful address has ever 
been forthcoming on this subject the simphcitv 
of its Ivnguage makes it of wide appeal The 
societies must give it fuU publicity it should at 
least lx- read by every mi mber of Parliament to 
make them realize the significance of chemical 
effort for the benefit of man perhaps education 
ists may bo led to ponder also how they are going 
to proseive further Perkins for us and not destroy 
them m their toons 

Perkins ability as an applied chemist was 
remarkable At an age when the young men of 
to day are still playing games he m^e disoovenes 
m dyemg practice which Levinstem right ly regards 
as a more considerable achievement than the 
laboratory discovery of mauve The new mauve 
dyed silk direct but very irregularly he found it 
dyed level shades if applied to silk m a soap bath 
a novel method which has never since gone out 
of practice Mauve would not dye cotton far and 
away the most important textile fibre without a 
mordant Perkin m 1857 when he was nmeteen 
years of age discovered the tannin method smoe 
found of general application to basic colours He 
did much also to make oahoo printing with the new 
dyes possible 

Perkm only remamed seventeen years in indus 
try sellmg out when he was thirty five years old 
he had amassed what was for him m those days a 
oompetenoe In so domg he displayed great 
shrewdness as after events disclosed m leavmg 
the industry when it was in a very flounshmg 
condition In later life he showed relatively httle 
mterest in the mdustry and some have blamed 
him for cuttmg himself so soon adnft from his own 
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offspring The business side of the factory was 
looked after by his brother Thomas 

The rest of Perkm’a life was devoted to pure 
research He has himself told us that ho deter 
rmned not to lot the manufaoturing career cheek his 
scientific life It is not at first glance easy to 
understand why he could bo happy in the study of 
such subjects as magnetic rotation I’o (jiiote 
Levinstein ‘ this physicochemical work is of greit 
difficulty but T should have thought of quite oxcep 
tional dullness for a man who had created vast 
industries 

I saw a good deal of Perkm in this last phase of 
his life when it was hartl to believe he had been so 
active as a young man Moat of us like my own 
father carry on such activity until incapacitated 
the contrast between Perkm and Dmsberg of the 


I Q at the same advanced eige was a remarkable 
one Perkin followed a rigid and austere vege 
tanan diet and it may be that it contributed m 
some way yet to be discovered to this change of 
outlook But ho was by disposition a man of most 
rctirmg nature 

It is the <luty of the ( hemical societies to keep 
the memory of Perkin from fading from the public 
mind His achiovcmmts were startling and will 
bo romomlierod when the names of the statesmen 
of to day arc long forgotten There is a great 
tradition to be kept alive 

A irowii of fime ! Fulhlment of thy work 
well done 

And knowledge of a people s gi atefulnoss ” 

E F A 


Obituary Notices 


Sir Henry Fowler, K B E 

H enry FOWLFR, who died on October 16, at 
the ago of sixty eight years, was bom at 
Evesham on Inly 29, 1870 His tculuiical education 
Btarlod at the Mason Science College, Birmingham, 
and was continued at the Railway Meehanios Insti 
tute at Horwioh during hm apprenticeship in the 
locomotive works of tho Lancashire and Yorkshire 
Railway Whilst at Ilorwich, Fowler gained the first 
Whitworth Exhibition to be awarded to a student of 
the Institute After service under bir John Aspinall, 
with whom ho was associated m a senes of classic 
experiments on tram resistance, Fowler left Horwich 
to liecomo gas engineer of tho Midland Railway at 
Derby, where, a few years later, ho became works 
nianager of the locomotive works, under R M 
Deeley, whom ho eventually succeeded as chief 
met haiuca] engineer in 1909 During the Great War, 
Fowler successively held the positions of dirocttir of 
production. Ministry of Munitions , superintendent 
of tho Royal Aircraft i actory, Famborough , and 
assistant director general of aircraft production. 
Ministry of Munitions , for those services ho was 
created C B E m 1917 and K B D m 1918 
Consequent upon the amalgamation of the railways 
of Groat Britain in 1923, Fowler was appomted 
deputy chief meohanioal engineer, and two years 
later he suooeedod George Hughes as chief mechanical 
engineer of tho L M 8 Railway From January 
1931 until December 1032 he was assistant to the 
vice president, and during these two years ho was 
able to devote the whole of his enexgies to research 
and development, unhampered by the largo volume 
of administrative work inseparable from his earlier 
appomtments 

Although responsible for tho design of several now 
locomotive types including the well known “Royal 
Scot" class, perhaps Fowler’s greatest flair was for 
works’ organization He also realized the vast 


ocononiios that coiilil bo attained by the standard 
ization of locomotive parts, and ho was an early 
and 8U( < essful exponent of tho policy of reduomg tho 
numbor of different typos of lo< omoti\ o to a minimum 

Fowler was always on enthusiastic participator m 
the activities of the various institutions to which he 
belonged and he ultimately bex amo president of the 
Institution of Mochaniciil Eriginoois tlie Institute 
of Locomotive J nginocre,<heInstitu1 onof Automobile 
Enginoom anil tho Institute of Metals Ilis keenness 
in fuithoring tho interests of such bodies was coupled 
with a deep sense of tlie importance of toihnioal 
ediiiation ami scientifii rescan li to industry He 
did a great deal to facilitate tho higher technical 
education of tho inanv apprentice" and pupils who 
passed through tho Derby works during his time, 
and he was alwu>s reotly to give up his leisure to 
oddroHs educational and soioiitifio bodies, and to give 
freely of Ins accumulated ospononco 

Of Fowler s scientific w ork it is difficult to speak 
fairly Ho hod no time for cun mg out personally 
many of the invest ignt ions which he, often before hia 
oolleaguos, saw were necessary , but ho had an 
extraordinary gift of oncouragmg others, both 
within and without tho railway service, to follow 
tho linos he liad indicated and he was always most 
generous in providing facilities for trying out other 
peoples ideas In all this work he maintained an 
almost boyish enthusiasm, and was never happier 
than when ho was able to spare tho time to disouae 
the progress of some particular research with those 
who wore actually conducting it Ho was also skilful 
m securing tho interest of emment scientific workers 
in his locomotive and metallurgical problems, and 
he undoubtedly astabhshed for the former Midland 
Railway a reputation for sympathy towards scientific 
methods 

Fowler would probably have agreed that orank 
axles and boilers were the subjects that faaomated 
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him most and his investigation into the life of the 
former was an almost classic oxarnplo of the statistical 
use of a vast mass of metallurgical tvidonco Jho 
many prohloins connect! d with the locomotive boiler 
also h( Id a j,rr at appeal and lie could never resist the 
temptation to in«js(t puaonally anj boiler that had 
dev elope fl Homi peculiar di fort in service Fveii on 
his man> visits abroad hi invaiiablj took his bode r 
suit with him and evcitod the admiration of liis hosts 
(and of the writer) by his skill in negotiating the not 
always easy entrance to the harrol or fin box of a 
locomotive 1 heroin lie showed liow tlioroughly ho 
understood the value of personal observation which 
is so essential in engineering and metallurgical 
reseaieli f M H 

Prof P A Murphy 

Paul Aloysit s Mi kphy whose death at the 
ago of fifty one jears occurred on Soptombor 27, was 
bom in Co Kilkennv After courses at the Albert 
Agricultural Colle’ge, (ilasnevin, and the Royal 
College of Science, Dublin, extending over five years, 
he was appointed to a tomponvry post under the 
Irish Department of Agriculture and started rosearoh 
m plant pathology J^ator, with a Development Com 
mission scholarship, ho procoodod to the Imperial 
College of Science luid Technology, London and to 
tho K Biologisoho Reichsanatalt , in Berlin Dahlom 
Loavmg Oennanv in 1914, and being rejected 
on medical grounds for active service, ho completed 
his scholarship period at ( omell University Ho was 
then appomted plaivt pathologist in Prince Edward 
Island by the Canadian Government He returned to 
Ireland in 1921 to similar work in tho Departmont of 
Agriculture theie and six years later was appointed 
to the newly created chair of plant pathology in 
University College, Dublin, which he held until his 

Murphy s soieiitifio w ork was very largely concerntKl 
with researoh on potato disoasos After having helpoil 
to show the bai tonal nature of tho so called blaok 
log’ disease and to prove that the blight fimgus 
{Phytophthora mfestana) was capable of producing 
sexual spores — a miiih vexed problem up to that 
time — ^he worked out tho cytology of tho peculiar 
mode of sexual reproduction m the newly discovered 
allied species P erythroaeptica Later, ho considerably 
extended his work on the bionomics of P tnfestana, 
but devoted much attention to virus diseosos such 
as leaf roll, mosaic, crinkle and streak His oontnbii 
tions to a scientific knowledge of these obscure 
diseases were particularly extensive and important, 
and received world wide recognition As a result of 
his investigations and those of a few other pioneers, 
the production of healthy stocks of potatoes has been 
placed on a sound scientific basis and important 
advantages to practical agriculture have already 
accrued 1 o mark his eminent work in tho sphere of 
potato husbandly, Murphy was swarded the John 
Snell Memorial Medal by the National Institute of 
Agricultural Botany ui 1927 

At hi8 old college at Glasnevm (now mcorporated 
with University College, Dublin) Murphy developed 


a vigorous school of plant pathology , and the sound 
work of himself and his colleagues there not onlv 
on virus diseases but also on others such as onion 
mildow swcilc dry rot, sugar boot crowm rot and 
Amt Tuan gooseberry mildow, is a testimony to its 
wide scopi and to Murphy s inspiring and untiring 
dovotion to research m plant pathology 

Murjiliv gratluatod at tho University of Dublm 
( Piinity ( ollege) in his student days and was awarded 
tho Sc D degree in 1922 Ho was a mornbor of tho 
Royal Dublin Sotkty and a valued moruboi of its 
Science Committo( For his published rosoarchos, tho 
Society awarded him tlin Boyle Me<ial in 1933, and 
at the tune of his death tho8<i were approaching 
fifty in number He was also a member of tho 
Royal Irish Academy of the Phy topathological 
Society of Anu rioa and of the Agricultural Research 
Council h fommittee on Viius Diseases of Plants 

Muqihy H loss will be deplored in wide circles, foi 
he was always ready to help other workers Many 
of them, Loth at home and abroad, will gratefully 
roinomber hm gem rosity in tho distribution of strictly 
dependable material — tho product of his own careful 
and protracted work — which greatly facilitated their 
own investigations He leaves a widow and two 
sons, for whom tho doopetst sympathy is felt 

0 H P 

Mh Rossi!. Buiibbfii'I 0 , ol High tuti. Riddles 
don, Yorkshire curotor of tho Koighley (Yorkshire) 
Corporation Museum who died recently at the 
age of sixty four years was a well known natuialist 
ol tho West Hiding Ho i ame of u VVilsdin family 
of naturalists ami his father was a well known 
authority , anothc r member of tho family was the late 
Mr Kiiskm Butterfield, formerly curatoi of tho 
Hastings Musoutn Mr Rosso Butterfield did much 
valuable work in connoxion with organiAations ol 
naturalists, and ho was himself known for his work 
111 entomology He had been tho curator at Keighley 
Museum since 1910 and was due to retire next year 
Under his guidance the development ot tho Museum 
collections and of education m natural history has 
made rapid strides He was a member of the executive 
of the Yorkshire Naturalists’ Union and was scx.iotary 
of the Keighley Naturalist >Soc loty Ho was a member 
of tho committee of tho Bradford Natural History 
and Microscopical Society and was recorder for 
Hyinenoptera Formerly, Mr Butterfield was curator 
of tho Bronte Museum at Haworth 


Wr regret to announce the following deaths 
Sir James Barr, C B B , consulting physician to 
the Liverjiool Royal Infirmary, known foi his work 
on tho diseases of the blood vascular system, on 
November 19, aged eighty nine years 

Prof J W Bews, principal of Natal University 
College and professor of botany m the College, aged 
fifty three years 

Prof William MoDougall, F R S , professor of 
psychology m Duke University, North Carolina, aged 
sixty-seven yocurs 
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News and Views 


Dr. G S. Whitby 

As announced in Natum of November 6, p 828, 
Dr Gieorge Stafford Whitby, for the pant nine years 
director of the Division of Chemistry, National 
Research Council of Canada, has been appointoil 
director of the Chemical Betoaroh Laboratory of tho 
Department of Scientihc and Industrial Research, 
London In Canada, Dr Whitbi has organized and 
directed chemical research m many lines, not a few 
leading to industrial applications and dovolopmonts 
At the age of sixteen years, he eutorod tho Imperial 
College of Scienne and Technology, London, where 
he worked under Sir William Iilden Following 
graduation, ho sjient four years on tho staff of the 
Imperial College in teaching and research under Sir 
h dward J horpe He then spent seven years in the 
Fast Indies as chief cliomist to a group of British 
French and Belgian ntbber companies His work 
there liod a marked influence on tho dovolopinont ol 
the rubber mdustiy, and established him os one of 
tho leaihng nihbor chemists of tho world He was 
appouited assistant professor of organic chemistrv 
m McGill University in 1918, and eventually associate 
professor and full professor Dr Whitby has pub 
lished seventy seven sciontifio papers (hiofly in tho 
lealms of organic and colloid chemistry In 1929 
he was selected to take charge of the Division of 
t hemistry of tho National Research Laboratories, 
C anoda Many of the research progrananes initiated 
by him have yielded results of commercial value, 
notable examples being the development of ro 
fractories, improvement of testing methods and moans 
for the utilization of asbestos, tho application of 
research to the problems of laundering, the develop 
ment of processes for tho utilization of wasto natural 
gas, studios m wool, leather, rubber and other 
materials of commerce 

Prof. J. Plotnikow 

Proi j Plotnikow, cLreotor of the Physico- 
Chemical Institute m the technical faculty of the 
University of Zagreb (Jugoslavia), vnll celebrate his 
sixtieth birthday on December 4 Prof Plotnikow 
IS very well known for his numerous mvestigations 
in photochemistry and photography, and for venous 
books, amongst which may be mentioned “Photo- 
ohemisohe Versuchsteohnik” (2nd edition, 1928, 
Akademische Verlagsgesellschaft, Leipzig) , “Qrund- 
riBS der Photoohemie ' (1923, W de Gmyter, Berlm) | 
“Photochemie fur Medizmer" (1928, Q Thieme, 
Leipzig) } and “Lehrbuoh dor allgememen Photo- 
cherme” (2nd edition, 1036, W* de Qruyter, Berlin) 
He was bom at Tambow, Russia, was a student of 
physios and mathematics at the University of 
Moscow tmtil 1001, and from 1901 until 1908 worked 


m Ostwald’s Institute at Leipzig, in which he was 
appointed assistant in 1906 Returning to Moscow, 
ho Ijocame professor m 1916, but lost his position, 
hiB projierty, and vary nearly his life m the Russian 
revolution After a year as director of tho scientific 
laboratory of the ‘ Agfa” Company (Berlin), he 
became in 1920 a professor at Zagreb For hia dis 
oovery of ‘infra rod shadow photography’ ho received 
tho ‘Goldono VordionstsmodaillH of the Vienna 
Photographic Society 

Prof A Sommerfeld 

Pbof ARNoiDSoMMEKriLD professor ol t hoorotical 
physics in tho University of Munich, will oolobrato 
his seventieth birthday on December 6 He is 
able to look liack on a long and sui^iessful career 
m mathematical physics, both in reseorch and m 
teaching. During the time of his tenure of the chair 
m Munich, where he succoedod Boltzmann in 1005, 
his modest institiilo became the centre for students 
of physical theorj many of whom wont there from 
abroad for a period under his mspirod guidance 
Among his numerous pupils who now occupy high 
positions m tho academic world, Debye, Pauli and 
Heisenberg may bo mentioned 

Social and International Relations of Science 

luB British Association has now constituted a 
cornmittoo to work the Division for the booial and 
International Relations of Scionc o whic h was ostab- 
hshod at the recent meeting of tho Association m 
Cambridge Ihe committee, under tho chairmanship 
of Sir Richard Gregory, includes tho president and 
general officers of the Association ex offiow. Sir 
Daniel Hall, Sir Frederick (jrowland Hopkins, Sir 
John Russell, and Lord Stamp as vico chairmen, and 
as other members Prof F 0 Bartlett, Prof J D 
Bernal, Prof P M S Blackett, Mr Ritchie Calder, 
Mr A M Carr Saunders, Prof 8 Chapman, Dr 
C H Desoh, Prof A C Q Egnrton, Prof H J Fleuro, 
Mr E W Gilbert, Prof N F Hall, Mr R P Harrod, 
Prof A V Hill, Sir Clement Hmdley, Prof L 
Hogben, Dr L D C Hughes, Dr J 8 Huxley, Mr 
D Caradog Jones, Prof H Levy, Dr C 8 Myers, 
Mr Max Nicholson, Sir John Orr, Prof J C Philip, 
Prof J O Smith, Prof R G Stapledon, Prof 
F J M Stratton, Prof F E Woisa, Mr H G Wells, 
Mr J 8 Wilson, Dr S Zuckerman The mam 
purposes of the Division are stated to be “the ob- 
jective study of tho effects of advances m soienoe on 
oommunities, and reciprocally the effects of social 
conditions upon the progress of science , and the 
encouragement of the application of science to pro- 
mote tho well being of society” 
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Ihb committee i8 empoweied to arrange meetmga 
of the Division to oo ordinate work dealing with the 
social relations of science, both at homo and abroad 
to be prepared to act m a consultative capacitj and 
to supply information to organizations, individuals 
and the public, to imtiato and carry out mquu-ies 
and research, and to secure their publication An 
executive sub committee has prepared an extensive 
programme of work for the full committee , which at 
a meotmg on November 28, appointed a number of 
other sub committees to deal with specific mattirs 
These include such topics as the economic require 
ments of nations, tho influence of w lentifie and 
technical devolopmi nts on 1 ho relative iniportani o of 
different mdustnes and on the total volume of em 
ployment, the iiucstion of SLipiilementing i xisting 
national research organizations whether in nomniil 
( ircumstanci s oi at tune of emergency, and the to 
ordination and sulisi quont public presentation of 
•work on nutiition and agiicuHure ( out act has 
alieady been established with organizations at work 
on such subjects ns a suivey of research m Croat 
Britain, the prospcctne effects of ohangos m the 
population stnuturo on iconomics society, and 
occupations, and tho iniidenco of taxation on scion 
tihc research It is hoped to co operate with the 
International ( ouncil of bcientifio Dnions, which has 
already sot up a Committee on Science and its Social 
Relations with tho view of propaiing a report of 
world wide scope 

Jundhi Shapur 

At a mooting ol tho Section of the Historj of 
Medicine of the Bojiil Society of Medieuio on 
November 2, Dr Cynl h Igood gave an interesting 
account of Jundhi Shapur which was famous os the 
sit© of a imivorsitt m south west Persia, probably 
founded about A D 340 The Arab invasion of Persia 
took place when lundhi Sliapur was at the height 
of its fame Dio city surrendernd in a D 636, but 
was left undisturbed, and the University remained 
the greatest centre of medical learning m the Islamic 
world imtil tho foundation of tho school of modieine 
III Bagdad The system of medicine taught at Jundhi 
Sliapur was predominantly Greek, but indigenous 
medicine, Indian medicine and possibly Chinese 
medicine were also studieil there The teachers of 
Hippocratic medicine were reinforced by the exodus 
of the Nostorian professors from Edossa in 489 and 
of the Neo Flatonists from Athens in 629 There was 
also a constant flow of mdividual Greek physicians 
to the Persian royal sorvioe Iho importance of 
Jundhi Shapur lay m its being a store house of Greek 
tradition when Rome was no longer the capital of 
the Empire and when Constantinople was more 
interested m theology than m science It was the 
cradle of the great Arabian school of mediome 
and provided most of the translators who rescued 
Greek texts from oblivion, thus formmg the 
source of the renaissance of modiome in Europe 
Owing, however, to the constant transfer of 
physicians to Bagdad, the sohool of Jundhi Shapur 
declined, and by the twelfth century ceased to 
function 


Awards of the Mary Kingsley Medal 
PaiiSiCNTATioNS of the Mary Kingsle\ Medal to five 
recipients wore mmlo on November 23 at a reception 
at tho Liverpool Si bool of rropuiil Medicine by its 
1 ban-man, Viscoimt Levorhulme This modal, struck 
in commemoration of the late Miss Marv Kmgsloy 
niece of Charles Kuigsloy- distinguished for her work 
in promoting tho welfare of the natives of West 
\frica, IS awarded m recognition of services in tlie 
cause of fighting and preventing disease m tho 
tropics After tho chairman had welcomed the 
guests. Prof Warrington Yorko introduced the 
recipients of the medals, briefly outlining tho grounds 
for tho awards They wore Lady Danson honorar\ 
recipient, widow of tho late Sir Jrancis Danson, who 
was Cliairman of tho Liverpool School o\ er a lengthy 
porioil, and was largely responsible for the establish 
merit of the School s research laboratory at b reotown 
West Africa, and herself undertaking tho duties of 
chairman during her husband's absences Dr Mar 
shall A Barber with a long and distinguisheil ns 
Bociation with the Liternational Health Division ot 
tho Rockefeller Foimdntion, and rocognirod for Jus 
researches on malaria and for his work on tho hook 
wonn, and inventor of the micromnnipiilator Prof 
1 mile Bnimpt, of tho UniNorsitj of Pans, distin 
guishod for his researches on tropical pnrasitologt 
Prof W Siolt Patton i mi nt us professor of entomo 
logy m the School formi rly in tlio Indian Medii al 
SorvKo and director of the King Institute Mochas 
well known for his researches on Lain azar and 
oriental sore and hnally Wernei Schuliinan, pio 
lessor of phamtacologN Universitt of Bonn tin 
disoovonr of the onti malarial drug plasmoquini 
which gave a great impi tiis to ohomotlierapy 

Early Anatolian Civilizations 

Miss Winifred Lamb s aoeoimt of her tinid 
season of excavation at Kusiiru, south west of Afy on 
Karahissar in Anatolia, which was given before tin 
Society of Antiquaries of London on November 17 
emphasized the unportanco of this little oxploic 1 
region for knowledge of the cultural distributions ol 
\sia Minor m the third millennium b c Miss LamI 
was able to demonstrate that at this eaily period thi 
distmction which has been drawn between tin 
cultures of eastern anil western Anatolia is by no 
means so clearly defined as has boon thought Ihc 
culture of the community of Kusuru in the third 
millennium, she finds, hod much in common with 
that of tho western Anatolian group , and she would 
regard tho two, not indeed as dissociated, but rathei 
as mdepondent developments of the culture ol 
peoples of a ooimnon stock A relatively advanceil 
stage of civic development is mdioateil by the dis 
position of tho houses on either side of a street 
These arohiteotural remains are well preserved, and 
m some instances still rise to a height of more than 
three metres A period of disturbances and tin 
partial destruction of the settlement at about 2000 
B c woe followed by the appearance of a now race 
The town was rebvult and its citadel enclosed by a 
double wall with a gateway on the west On the 
evidence of the pottery, implements and cult objects 
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It IS jwssible to conclude that this now poox>le was 
identical with that which formed tlio bulk of the 
population of the chief Hittito centres at Boghazkoi, 
Alishar and Alaga Ihis is the first occasion on which 
this culture lias been found so far to the south west 
Its presence hero may be cxpectwl to throw light on 
the difficult ethnological and historical problems ol 
the second millennium b c 

Prehistoric Pottery in Kent 

iHE results of further ext (nations in the Beau 
\ alley, Kent, upon which Mr J P 1 Burcholl madi 
a report before the Society ot Antiquiwies of London 
on November 24, have failed to suppoit the suggos 
tioii that the pottery discovorod hero in a pit v ions 
in\ estigation was of palaeolithic ago (see Natubp 
140 800, 1037) Ihe evidence upon which Mi 
Biirchell relied m making such a suggestion was in 
part the absence of a moBolitliic culture in the lowt t 
lit ds of the series in which the potUirv ot turrod in 
jiait the presence in the deposits of shells of ihe 
extinct Htlucdla stnnUi, not previoush recogni/< d 
later than the Upper Palaeolithic Mr Burchtlls 
further examination of the site leads him lo agiYX 
with tho dissentient opinion previously exprossi 1 
that this pottery is to Ik assigned to tht early bron/t 
agt It has boon shown by this seasons < xta\ation 
tliat HdvcfUa itriata outhvod tho last glacial jihaso 
and survived into the mesolithic period What was 
thought to bo collateral evidence from Springhead 
m tho Ebbsfloet valley in tho form of striated iinplo 
raents showing the effect of glacial action has now 
proved to bo later in date than two mesolithic floors 
in tho valley and consequently some olhei oxplana 
tion of their condition must bo sought Tho oxoava 
tions m tho Bbbsfloot valley m tho course of this 
further investigation have been pursued in oxcep 
tionally favourable conditions owing to piimpuig 
oiierations It was fotmd possible to excavate the 
bed of the stream to a depth of ten feet, and remains 
of cooking pots, decorated withm and without, of a 
tj pe not previously found in Britain, with flint flakes 
and fragments of worked wood of late mesolithic 
datmg, wore found in a groy silt below ton feet of 
peat 

Electricity in Coal Mines 

In a paper road by Mr R Nelson to the Institution 
of Eiloctrioal Engineers on December 1, a lotrospeot 
IS given of the use of electricity in coal mines during 
tho last thirty years and also a forecast of what still 
remains to be done before the mines of (.roat Britain 
are fiilly electrified In the year 1883, the first electric 
motor pump was used to pump water fioin a coal 
mine , it was only IJ li p , but there was then onlv 
very little mechanical power used foi any purpose 
below ground Twenty five y ears i»go tho most 
disastrous explosion in tho historj of British mming, 
namely, that at Senghennydd Colliery, South Wales, 
had the effect of causing tho miners to call for tho 
removal of electricity from tho pits Happily, by 
the application of systematic atone dusting a moans 
was found of preventing tho spread of an explosion 
of gas or coal-dust, and thereafter the miners’ opposi 


tion loHKoiKsl at any rate in degree, but it has not 
yet disappeared During tlie last ten years, the coal 
industry has bLoii greatly assisted by mechanized 
mining and miHhaiiieal inethiKls ol coal sorting 
riiosi with normal development in other directions 
have lesultod m a total of more than two million 
heise powor of motors installo 1 in 1037, half of them 
Ik mg below ground Ati idont statistics are toudied 
upon It is recorded that taken over ten years 
1027 1936 inclusive ol<Ktri(itv has boon losponsiblo 
fer 224 out of 8 660 deaths or 2J per cent of tho 
t ilal loss of life m the pits I loctrii^ity and oom 
pressed air are iival sources of power for tho maebino 
(iittuig of coal In 1937 seventy jinr cent of tho 
iiiadiino ( Ilf (Oal was i iit bv f-lo(fri(it\ It is 
satistactorv to learn that m soino of tho lountly 
d(V< loped South Yoikshiic and N t inghamshiro 
(onlhdds tluir tiansmission iiuiiis are intircon 
a cto I a very <1( suable nxainpl ot lo opoiative 
woiking rho wi(l( r pi ivisioii of cheap and unlimito 1 
« urrent bv (ho gnd for example would faoilitatt 
tho use ot <l(3<tiuity for all colliery piinvosos, and 
would improve (he oconoinios jf tht < oal industiy 
by malirially assisting indianical mining Tho 
lyulhorooiicludos with an ajipi al to t let tra al engineem 
to capture thi (ontulonco of the minors 

British Museum (Natural History) Acquisitions 
Mils Mviiy V WAi-icm lias presented to the 
r)( partmont of /oology a sot of photograplis which 
w( ro taken by her husband, the late Di William D 
Walker, dopiotmg tho early life history of kangaroos 
riio iihotographs sluw tin kangaroo in all its stages 
fiom the newly 1 Kirn voiing on to the a lull and 
maturi individual Ihe liisl of tlie senes sliows the 
niwly bom kivngaroo having just made its way into 
tho jKiuch and it is s(k n adln ring to one of tile 
nipples At this stage tho animal is very einbi-vonio 
and boars but little resomblanto ti the massive 
roaturo into whidi it will giow, b( lug soarooly more 
tluvn an inch in li ngth an 1 looking more like a frag 
ment of raw fli sh thin the young ot any' animal 
V skin and sovdi skulls of a rare specie ol ott< r 
{Parnon/L mjrrofi n) have hi on prosentod by Mi 
M D W Joffirys Mi J 1 P irkins, assistant keeper 
m (he Ihpartnunt of hntomol >gy, sjKint six months 
fiom Vpril until S<pt< mbei 1938 m Sweden jiartly in 
tho study 1 1 thi important Tin mson ( olloction of 
Jdmouinoiiidi (Hyinenojitero is insects tho larvie of 
which aro parisitK on the larvi of othei inscx ts), 
and j>ai tly lu collecting msocts cliiofly Jc hnoiimonidie, 
from tho localit les in Sv edon where most of ihomson s 
spw iinoriH were obtaini d More than 40 000 specunons 
of Itymonoptora were collected of which 12 000 wore 
Ichiioumonidie A largo quantity of the material 
obtained was idontihod and compared with the 
Ihomson Oollection before loiiviiig Sweden, and the 
specimens so dealt with W'on found to represent 
640 different species of whik-h 260 worn not previously 
to be found in the British Museum (Natural Histoiy) 

I ho ooUoctions obtained by Mr Porkins constitute ivn 
important addition to tho Entomological Department, 
ami for the largo number of specimens acquired and 
for the work done upon them in Sweden the Museum 
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iH indebtod not only to Air Porkina but alHo to his 
wife, who accompanied and iwwisted him Recent 
Acquieitions m the Geological Doparlinont include 
nearly 300 invertebrate fossils from tho Tertiary of 
the West Indies colloctoil and presented bj Dr C I 
riechmann 

iHE Department of Dotany has loceivod the 
first consignment (2 800 spocimens) of Dr Carl 
Christensen s fom herbarium Dr t hristenson is 
the chief authority on the taxonomy of foms and 
IS tho author of Index hilioum It is estimated 
that the collection comprises more tlian 14 000 
sjKS linens with more than 800 types and 800 c a 
tyijes and m addition fragments of 900 typos and 
CO tyjioa , also more than 4 000 drawings, photo 
graphs and figures Ihe herbarium is without 

doubt the moat important collection of foms m 
private hands and -yvill add onomiously to the 
value of the important fern section in the Dopait 
mont The original drawings {426) illustrating 
the late E D Ileathcote s Flowers of tho Fnga 
dine have boon presented to the Depeutment by 
his daughter, Mrs D 1 oo A further 800 speoimens 
of flowonng plants collected by Dr H Smith in 
Western China have been purchased These aro 
well collected and preserved and contain several 
00 types A collection of 984 lichens from northern 
Norway and from Bafiln Jiond made by Dr N 
Polunm has been purchased Although those are 
rather fragmentary owing to tho difficulties of 
transport, the collections aro im|iortant because 
they have been exammed by experts and are the 
token specimens for several distiibution records 

Wild-Ltfe of North-West England 

In a lecture to tho lllackburn Naturalists hiold 
t lub on November 20 Mr Frio Hardy mentioned 
that oyster catc hers curlew wocxlcock redshank 
fawny owls and spotted woodpeckers aro all 
increasing their nesting range in I anoashire and 
t heshiro, but tho terns arc becoming fewer at the 
well known Ainsdale sea bird sanctuary His subject 
of On My Rounds Notes From a Naturalist s 
Notebook desciibed his field studios in Knowsle^ 
Park where great crested grebes, sandpipers, Jung 
fishers and goldcrests are all common nesters and 
winter wildfowl visiting tho great lake are more 
numerous and varied than at any other Lanoaehiro 
water , he also showed a senes of Dufay natural 
colour photographs taken at London Zoo this year 
and some scents from Whipsnndo Zoo, while tho 
small herd of Chartley wild cattle there was com 
jiared with photographs of the onginal herd af 
Chartley Park, Staffordshire, now extinct, but of 
which Mr Hardy has two valuable photographs 
taken by a Liverpool naturalist in 1891 when the 
histone herd totalled 62 and tuberculosis had not 
then broken out At tho Livoipool Cathedral Wild 
Birds’ Sanctuary, said Mr Hardy, there is a resident 
population of a few blackbirds, greenfinches, song 
thrushes and wrens, but in winter chaffinches, great 
tits, cole tits and goldcrests visit it and during 
migration willow warblers are frequently heard, 


despite tho sanctuaiy bemg m an old cemetery m the 
midst of city slums From this position inside the 
city valuable migration and other observations have 
been made as a refuting of the old belief of groat 
migrations of city sparrows to distant harvest fields, 
but owing to the position of a new masons shed 
directly above tho sanctuary, it has not been possible 
to attract many birds this year although tho sanotuar> 
is to be reconditioned and improved 

Industrial Research in India 

Ihb report of the Industrial Research Bureau, 
Government of India, for the year 1937-38 (Delhi 
Manager of Publications), covers the activities of the 
Industrial Research Council, the Industrial Research 
Bureau, which has been placed on a permanent basis 
as from March 1, 1938, and of the Research Branch 
of tho Government lest House in tho third year of 
its working fSpeoial attention has keen clevotod 
to tho improvement of gloss products and, m addition 
to (ho work m this field described m a separate 
chapter of the report, moluding the improvement of 
glass furnaces and a survey of gloss making motenals, 
the ( ouncil has authorized further work with an 
improved type of pot furnace The Research Branch 
of tho Government Test House has been responsible 
for a considerable amount of work on pauits, natural 
weathering and accelerated weathermg tests and also 
on the construction and performance of dry colls 
Work has also been carried out on the use of vegetable 
oils as fuels and as lubricants for internal combustion 
ongmee, and promising results have been obtained 
with p naphthol diphenylamino, acetylphenylhydra 
ziae and tin naphthonato as antioxidants in blends 
of castor oil with mineral oils Information on tho 
manufacture of casern and casein plastics m India 
IS being ooUeoted, and a number of investigations 
on oils and soaps have been allocated Ihe report 
moludes particulars of publications of the Bureau 
and of mquinee received 

Research in Education in the United States 

As a step toward ceuializmg research activities in 
tho field of secondary education, much of which 
might otherwise run to waste, the United States 
Ofilce of Education has published a bulletin on 
Needed Research m Secondary Education ’ (Wash 
ington, D C Supt of Documents Pp 70 Price 
10 0 ) The bulletm is largely based on the mono 
graphs of tho National Survey of Secondary 
Education, a collection of important research 
studies (more than 4,400 pages in all) relating to 
organization of schools, the pupil, administrative and 
siiperviBory problems and jiersonuel, the curriculum 
and ‘ the extra ourriculum Before proceeding to 
indicate specifio problems needing mvestigation, the 
author discusses some general oharaoteristios of con 
temporary methods of educational research, dis 
tniguishing, for the purpose of evaluating results 
three levels of quality the study of the results of 
practices (1) in any and all schools as found , (2) m 
schools selected for their outstanding merit, and 
(3) m experimental conditions set up especially for 
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tho purpose of testing theorj He emphasizes the 
need for more co-ordmated and co operative research 
enterprises such as the college entrance inquiry, 
undertaken by the Progressive Education Association, 
into college entrance problems, m which three 
hundred colleges and thirty schools are participating 
Indications of specific problems needmg investigation 
ore given under twenty-five headings, corresponding 
with tho several survey monograplis already referred 
to : for example, mdividual differences, guidance, 
interpreting the secondary school to tho public, and 
the library 

Co OPERATIVE educational research on an un 
precedent od scale was undertaken in 1936-37 by 
sixty universities m the United States under what 
was known as the Project in Research in Universities 
of the OlHoe of Education An important feature 
of the project was the widespread and co ordinatod 
attack on each of forty selected problems by a 
number of universities at the same time I he results 
of the investigations have boon reported m a series 
of bulletins issued by the Office of Education An 
interesting example of those is Bulletin No 17 on 

Opportunities for the Preparation of leachers of 
Exceptional Children (Washington, D C Super 
intondent of Documents Pp 68 Price 10 o ) This 
gives a oonsjToctus of courses conooming tho education 
o' eight difforont groujis of exceptional < hildren 
blind, deaf, crippled, delicate, speech defectives, 
mentally retarded, mentally gifted, and socially or 
emotionally maladjusted In recent years such 
courses have been characterized by an increasing 
breadth of tho pre requisites for qualifying as a 
teacher of any one of these groups, candidates being 
required to have a general knowledge of the teaching 
methods appropriate for use with nonnal children 
and of the needs and problems of exceptional groujis 
other than that chosen for special study Of the 
courses concerning the education of exceptionally 
gifted children, tho report notes that “so little is known 
to day as to how gifted children should be educated 
that It IS not surprising to find so few teeuihor educa- 
tion mstitutions presuming to toll their students in 
any mtensive way how to do it” 

Suggested New Peace Conference 

The petition for tho holding of a New Peace 
Conference open to all nations and directed towards 
remedymg tho economic and political conditions 
likely to lead to war, and tuning the Government to 
take, m consultation with the President of the 
United States of America, the necessary steps to 
secure the holding of such a Conference, which has 
been sponsored by the National Pence Council, has 
received an excellent response Bequests for more 
than 100,000 petition forms have l^pen received from 
national organizations, most of which will go to local 
organizations The National Peace Council has also 
issued an appeal for the sum of £2,000 to liquidate 
an aooumulated deficit and provide the expansion 
of mcome required for its growing work in mobilizmg 
public opmion m Great Britam in support of efforts to 
lay tho foundations of a general and durable peace 


Acbvity of the Leonids 

Mohd A R Khan Begiimpet, Doocau, observed 
the Leonid shower this year on November 14-17, 
and found that it was mom active than it has been 
for several years On the night of November 16, m 
spite of tho fact that tho nuhaut was close to tho 
moon, between 21'* 30"* and 22'' 30'" U T , out of 
31 metooTs obstiveil 14 wiro Leonids Several of 
them were bright, the inagnitiidos in soino cases bemg 
0 or even brighter, and most of them wore followed 
by expanding streaks Durmg tho next half hour 
tho numbers foil off, only two out of eleven 
meteors observed being Leonids On the following 
night, lictuoon 21’' 6"' and 22'' 36"' U 1 , out of 48 
motoors ohsorvoil, 12 wore Ixionids hut on November 
17, only two Leonids were ohstivoil out of a total 
of eight meteors between 23*' 30"' and 24*' U 3 The 
Leonid shower has been rather fi chlo for some years 
hut this year it rotuined with surprising activity 

Another Large Sunspot 

Sunspot frequency remains lugh, and largo spots 
withm the range of naked o>o vision have averaged, 
so far this year, one now group m about every ten 
days Very large spots, say ot area greater than 
1,000 millionths of the sun’s hemisphere have been 
well lepreseiited, no fewer than thirteen havmg been 
rocotded during the eleven montlis of 1938 A group 
of spots, first seen near the sun s oast lunb on Novem 
ber 23 m solar latitvuie 14" north grew rapidly in the 
next few days from 160 millionths to 1,050 millionths 
by November 27 Tho date of central meridian 
passage of this large group was November 28 8, and 
the west hmb will bo reached on December 6 On 
December 6, a region of the sun (ontaining another 
large spot, which was developing during its approach 
to the west limb, will come into view again at tho 
oast limb 
Announcements 

iHE Buchan Prize for 1939 of tho Royal Meteoro- 
logical Society has boon awarded to Dr E W 
Howson, for papers con'ributod to the Quarterly 
Journal of tho Society during tho years 1933-37 
dealing with The Application of Wet Bulb Potential 
Temperature to Air Mass Anal j sis” 

The following ofheors for tho session 1938-39 of 
tho University of Durham Philosophical Society have 
recently been elected Freavdent, Very Rev C A 
Almgton , Hon Oeneral Secretary Dr W A Clark 
Hon Treasurer, Mr J W Bullerwoll , Editor, Pi of 
a W lodd 

An exhibition of optical aids will bo held in Barnsley 
Grammar School on December 10 Durmg the after 
noon, Mr M S Mognay, director of education, 
Barnsley, will speak on ‘ Ihe Work of the British 
Film Institute ’ Further information can be obtamed 
from tho Exhibition Secretary at the Grammar School 

Db Euoen Kobscheet, emeritus professor of 
zoology and comparative anatomy m the Umversity 
of Marburg, has been awarded the Goethe medal for 
art and soienoe 
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intended for this or any other part of Naturk No notice is taken of anonymous communications 
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Correspondents are inaited to attach simhar sitimaries to their communications 


Further Evidence for the Radioactive Decay of 
Mesotrons 

Ir has boon shown ncontly l>v Liiler anil Ileisi ii 
hiirK' * Ihnt Iho postuloto that heavy electrons (oi 
niPSotrotiB as they stem to bo finally named) are 
rodiooctiv oly unstable, with a mean time of decay 
when at rest of about 2x10* bcconds, is capable of 
explaining quantitatively the greater apparent ah 
sorjition of penetrating cosmic rays in air than in 
dense materials 

bixactlv th( sami considerations serve to explain 
the observations of Augi r, Lhrenlest Ireon and 
b oiimiei *, who measured the renith angle distribution 
of the ponolratirig rays at different altitudes above 
sea level and found that the absorption of the 
inclined rays was greater than that of \ertical rays 
under the same thickness of absorber 

Assume an isotliennnl atmosphere, so that the 
pressure will vary with the height * os exp (— zM 
where z, define s the rate of dcxirease of pressure with 
height Ixit /o be tin vertical intonsitv at seo level, 
and let /, be tin intensity at a height 2,. in such a 
direction 0, from the 7enith that the total mass of 
absorber is thi same, so that 0, is given by 
cos 0, = exp(— *i/Zo) 

Following biller and lleisinberg, we suppose that 
the mesotrons are produced by the incident primary 
rays after the latter have traversed a thickness of 
absorber equivalent to a fraction f m 1/10 of the 
vertical thickness of the atmosphere Ihen the rays 
coming vertically downwards will be produced at a 
height z„ giv «n by / = exp{ — *«/*,) and those 
inclined at an angle 6, will be jtroducod at a height 
*‘m given by /cos0, exp(— Since the 
vertical rays traverse a path of length z„ to rowh 
sea level, and the uiclmed ray s a path (z‘m Zi) see 0„ 
to reach the height z„ the exciss path traversed by 
the latter is I (z*„ - z,) sec 0 - The relative 
intensity of the inehneil rays to the vertical rays m 
then ij/o “ exp(— llL) where L is the mean range 
of the mesotrons before decay Using the expressions 
given above for I, z„, z„^ and 0, we obtain 

7.' 

brom the metooiological data’, wo have z, 7 0 kin , 
and assuming f — 1/10 corresponding to a height 
of formation of mesotrons of 16 km , we obtam, 
using the observed ratios of /,//, taken from the 
data of Johnson* and of Auger and others, the values 
of L given below 

Hplfiht UJU) obs J calc Observor 

1 0 km 0 78 2i» kin Jolnuon 

3 4 km 0 69 2 » Auffer and other* 

mean 23 

It has been further shown by Blackett* that the 
observed temperature ooeffloient a of cosmic rays 


can bo cxplaimd as due to the greater vertical ox 
tension of a warm atmosphere, and should be given 
by the expression a (i&/dd)/£, where dz/dO is the 
rate ol increase with temperature of the layer of the 
atmosphere where the mesotrons are formed Cosmic 
lav observations* give oc — — 0 18 per cent per “ t 
and the motoorolngiciil data’ give dzldO = 45 m 
pel ° L for a height of about 16 km Thus we get 
L 25 km , m close ogroomont with the value of 
24 km found above for rays of about the same 
emrgy 

Consider now the obsei v at ions of the mass ab 
sorption anomaly between air and water Iho 
observed intensity undi'r 60 m water is one halt that 
at soalovd under tin same mass of air that is at 
an angle 0, sut h that set 6, 6 0 The height of 

formation of tho ravs, calculatwl os above is 28 6 km 
and so the ilifforenio of path between the inohned 
and tho veitical rays is 28 6 ■< 6 — 16 = 156 km 
This IS the half value range, giving a rruan rangi 
L = 166/0 603 = 226 km Iho mean energy of the 
rays which ponolrato 60 m water can be estimated 
from tho measuiod energy spoitrum to be 3 x 10’“ 
e volts while the moan enorgv of the rays at sea 
level IS about 4 x 10* e volts 
Wo thus have two rough detonmiiatious of L lor 
two ditfeient roughly estimated mean energies, k 
brp rim if/ /■ 

InrllnAtlnn 
anninsly I ) 

T miH-raturo > 4 kii 4 x lu* 



If T and T, are the decay tunes of a particle of 
mass (A when at rest and when moving with energy 
R ^ pc*, we have, from relativity considerations, 
T CT — r^Eliic 

whence L'h — T,/pc = (onstant This is seen to 
bo approximately the case, thus verifying approxi 
mat oly the change of time scale of a movmg particle 
The mean observed value of the constant gives 
T,/ A — 1 29 X 10'* sec /gm It is thus the mtio t,/|a 
that IS given directly by such experiments 'lo get 
T„ the mass must be assumed Taking p 1 60 m,, 

wo got T, 1 7 X ICV* HW 

1 ho University, P M S Btackftt 

Manchester 
Nov 7 


Enicr and HeUenbem, £r;e(i etak Vo/urwui 17 1 (1838) 

■ See nlw BIack< tt Natcrb 14S 160 (1838) 

•Auger ElirenTeel Ireon and Foumler CR «M 2o7 (183-) Sec 
alao Rout, Natdbi In the Fieaa 
'Johnaon Phut Am 4S 807 (1833) 

• Blackett Phyt Rev in the Preaa 

• Compton and Turner Phy Ret U 780 (1937) 

’Humiilw^ Phyalca of tho Air (Philadelphia 1930) Fig 10 and 

k IM 1 (1837) 
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Iv ft recent paper, Euler and HeisonbeiTg* ha\e 
thoroughly discussed the h\'pothosm that the hard 
component of the cosmic rays consists of ‘mesotrons 
produced m the upper layers of the atmosphere by 
prunary electrons or photons und then disintegrating 
os predicted by Yukawas theory of nuclear forifs 
■with a life time t of the order of lO"* sec (t is rolatno 
to a system in which the particle is at rest , whilst 
in a system m which the particle is moving with a 
velocity e = pc the life time becomes • -c' =■ P*) ) 

In practice, the particles may disintegiate liefore 
they are brought to rest by ordinary loss of one rgv 
only in a gas, since m a hcjiiid oi solid absorber a 
‘mesotron’ of a given velcx.ity pc is stopjxxl within a 
timo which IS very small in comparison with 
P*) Uy travorsmg a gas absorber, the in 
tensity of tho hard component would therefore bo 
more reduced than by traversing a licpiid or a solid 
absorber of tho same stopjnng power 

It has been pointed out that this thcoietical result 
IB conhrmod by Lhmert s oxpenme nts, which give a 
ditfeionco of tho kind c xpectod between tho absorption 
curves of cosmic rays m air and water* 

In connexion with this, it is perhaps worth while to 
direct attention to some similar results previously 
obtained by Do Bonedotti andiny'stlf ml ritroa(geom 
hit 11’’ 30 N 2,370 m above sea level)* In those 
t xporunonts the absorption of tho cosmic pai tides 
was moasurocl (a) in leevd by mteiposing load 
screens between two counters placed one above tho 
other, (6) in air by inclining the coimtor system 
thus increasing tho thickness of tho air layer travi rsod 
by tho particles In a first t xpenment each < ounter 
was surrounded by a cylindrical load shn Id of 1 7 cm 
thickness Ifull absorption curves wore taken, tho 
lead curve begins with a stoop deehno (owing to tho 
absorption of the soft comjionoiit wluc h is not com 
plotely out off by the leiul oylimiirs) hut it then bo 
comes nearly honrontal Tho air curve on the 
contrary, desconda smoothly cutting the locwl curve 
at about 120 gm /cm • 

In a further experiment, 4 cm of load was placed 
permanently betwc en tho counters (in addition to the 
lead cylinders) in ordc r to avoid the disturbmg effect 
of the soft component One point only of each absorp 
tion curve was moasiued namely, at 13b gm /cm * 
(12cm ) lead and at 121 gm /cm * air (counter system 
inclined bv 30°) I he results wore os follows 


accounted for on the disintegration lu pothesis 1 he 
mclinod rays have of course to travel a greater 
distance than tho vortical ones before they leaoh 
tho counters 

Wo assume that nil tho observed mesotrons are 
produced at a given depth H below tho top of tho 
atmosphere whore 72, as pointoi] out by Blackett*, 
has to lie measured in tho actual direction of the 
mcoming particles llu difference A/ 'letwoon the 
patlis of tho particles which at an altitude of A km 
above son level, aro obsi rved at a remthal angle <p 
and in tho vertical direction rospectivclv i? then 
given by tho formula 

le . » / , 1033 A / 1 \ 

1«‘ Af C , 29 R - V (cSsp - 0 - 
10 33 log cos 9 
FF) coT^ 

Butting A 2 37 9 10 and taking foi A’ tho value 

corresponding to the maximum of tho Regener 
Pfotzer curve, namely, 100 gm /cm ’, we get 
Af ~4 X 10* cm 

On the other tiand since tho loss >f energy by 
ionization is about tho same in 121 gm /cm • of air 
and in 136 gin /c m • of load, we mav assume that the 
relative number An/n of mc>sotrons which disintegrate 
by tiavelliiig tho distance Ai m given by 

n 0 675 0 473 

n -0 620- 


Ihis nsult enables us to calculate th< life time of 
tho mesotrons If wo siipiioso for reasons of sim 
plicity, that thov all have tho same energy, say 
e tmios tho lest energy gc*, with c ~ 40 we have 


Al 

c 


2 IO-*sec 


We obtam, therefore, a life time just of tho order 
of magnitude previously given Chiefly owmg to the 
unce rlainty m the value to be mtroduood for e, tho 
above estimate may be too low or too high by a 
factor 2 

Bruno Rossi 

Univorsitetcts Institut tor tooretisk Pvsik, 

KobonhftvTi 
Nov 4 


coin /min 

c )untpr»)iitcin vertical lead vllnicm + 4cm lead 0 0^#±0 00» 
+ 4 HZcrn Itad 0 575i-0 l)l» 
Inclined + 4 cm lead 0 6I»H) 008 

Both experiments show very definitely that tho 
hard component is much more reduced by air than 
by lead The difference would have been still greater 
in absence of tho earth s magnetic field, which acts 
in the sense of diminishing the observed air absorption, 
as the counter system was inclined m a wetterly 
direction We may correct for the magnetic influence 
approximately by takmg the average of the mtonsitios 
m the western and m the eastern direction, which 
differ, under the actual experimental conditions, by 
a factor of about 1 2 We shall use, therefore, instead 
of the measured value 0 616, tho corrected value 

j-g X 0 616 =* 0 473 for the frequency of tho oo 
moidenoes at 30° 

The difference between the air and tlio lead 
absorption, for which no satisfactory explanation 
had been found at that time, can now easily be 
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Range of Nuclear Forces in Yukawa's Theory 
Four years ago, Yukawa, in an attempt to develop 
a relativistic theory of the interaction of heavy 
particles m nuclei, was icd to predict the existence 
of charged particles of mass mtormediate between 
those of the electron and tho proton" 

In view of tho great interest and hope raised by 
the Btrikmg discovery in cosmic rays of particles 
having just the desired mass, which one is naturally 
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tempted to identify with Yukawa’s particles, it may 
be desirable to have a derivation as elementary as 
possible of the fundamental relation 



where p is range of the nuclear forces, h is Planck s 
constant, m is the mass of the heavy electron’, e is the 
velocity of light, which led Yukawa to liis remarkable 
prediction 

It may perhaps be of uitoreet therefore, to point 
out that the meaning of relation (1) may be simply 
illustrated by an argument based on Heisenberg s 
Uncertainty Prmciple, in close analogy to Bohrs 
discussion of Gamow s formula and other related 
problems 

The argument runs as follows m Yukawa s 
theory the interaction between heavy particles is 
oam^ by the semi heavy particles, by means of 
simple emission and absorption processes (much m 
the same way as the relativistic interaction between 
two electrons can bo described in tenns of omission 
and absorption of light quanta) , those are not, of 
course, actual emission and absorption processes, 
which would be contrary to the energy prmciple , 
they arc called, therefore, virtual transitions Let 
us see, however, a little closer how it comes about 
that the energy principle is respected One might 
try to show that this is not so by setting up some 
device which could soo the heavy electron whilst it 
IS travelling from one heavy particle to the other 
In this case the energy principle can only be saved, 
as usual, if the uncontrollable energy exchange 
mvolved m the operation of the device is so largo os 
to cover the energy excess actually observed, which 
18 at least me* Now the time < employed by the 
Yukawa particle m travellmg from one heavy 
particle to the other is at least r/c, where r is the 
distance between the heavy particles Jhe time of 
operation of the device must on the other hand bo 
smaller than ( (otherwise the system will react as a 
whole, and the device will not be able to detect the 
presence of the mdividual Yukawa piarticle), but it 
need not bo essentially smaller than this We see, 
therefore, that the energy uncertainty will be, at 
most 

Afi ~ heir 

The condition 


> me' 

actually gives the distance (1) as the lunit up to 
which virtual transitions can make themselves felt 
without contradiction of the energy principle It 
may be remarked that by assummg a velocity of the 
mtermediate particle smaller than c, it is only possible 
to reduce the energy uncertamty further, so that tho 
consideration of relativistic velocities actually gives 
the optimum conditions or the upper limit to which 
the mteraction may extend 

I am very glad to express my thanks to Prof N 
Bohr for his kmd interest and the Fondazione Volta 
of the C d B for a grant enabling me to stay in 
Copenhagen 

Q C Wick 

Istituto Fisioo, 

Palermo 
Oct 31. 
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Vector Maps as Positive Evidence m Crystal Analysis 

The prmciple of crystal analysis by means of 
vector maps may bo mdicated briefly as follows If 
the electron density throughout a cry^l is expressed 
by a triple Fourier series p whose typical coefficient 
IS the complex number a, the triple Founor senes V 
whoso typical coefficient is the real number |o|* has 
two properties (1) the coefficients m V are determin 
able from and oollectively resume all the information 
given by observations of mtensities of refleoted 
X rays , (2) a maximum value of V corresponds m 
position to a step between positions for which p is a 
maximum Smeo the pomts at which maximum 
values of p occur are the mdividual atoms, we oan 
say that the observed data are mode to furnish 
directly the vector map of tho atomic structure The 
ultimate usefulness of the method depends, therefore, 
theoretically on tho extent to which a vector map S, 
determines, or at least characterizes, the nuclear 
Btruelure from which it is derived, practically on the 
efficiency of a mathematical toclmique for achieving 
such deduction os is theoretically within reach Until 
recently, it was thought that the direct value of the 
vector map was small and that the map was m effect 
only a test to be applied to structures suggested 
independently, and by showing that the mam features 
of tho atomic structure oan be reail from the map 
and that m many cases every detail of the atomic 
structure is impli it m the details of the map. Dr 
Wnneh has opened a new chapter m crystal analysis' 

An argument has boon used which purports to 
demonstrate without the trouble of examming specific 
instances that substantial rooonstruction is theoretic 
ally impossible Since the vector series V is \m 
affected by a change in the angle of any coeffloiont a 
provided that the modulus |a| is unchanged one 
series V is common to a multiply tontmuous infinity 
of density series p iheroforo runs the argument 
every vector series must be common to on infinity 
of atomic structures, and we must ivccopt the depress 
ing conclusion that although an immense amount of 
toil has been devoted to collecting intensity observn 
tions and constructing vector diagrams for actual 
substances, this toil and the ingenuity and patience 
which have been needed for the discovery of struotures 
compatible with tho diagrams have alike been wasted 
since the probability that a particular structur 
found m this way is the oorroot one remains m any 
event negligibly small 

When, however, we set to work actually to infer 
an atomic structure from a given vector map S, 
nothing IB clearer than that the possibibties are 
finite and the probabilities far from zero A trivial 
example is m this respect typical the map which 
consists of the ongin 0, a smgle pomt A, and the 
image of A m O, is the map of a point pair congruent 
with OA, and cannot conoeivably be the map of any 
other configuration Dr Wnnoh is undoubtedly 
right tho Patterson diagrams contain far more 
mformation than was suspected before she began to 
study the published insulm diagrams for herself In 
fact, reconstruction of a discrete pouit set from its 
vector map is a systematic process At vanous stages 
alternatives must be examined, but the analysis is 
exhaustive Somotiroos it happens that a problem 
has two or more solutions, but geometrioally this 
would seem to be a rare accident 1 here are no para 
meters m the solutions The notion that the atomic 
structure remains hopelessly mdeterminate however 
thoroughly the vector analysis is earned out is quite 
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untenable , it is obviously absuid m the simplest 
oases, and gams nothing in plausibility whon the map 
IS complioated, for the number of conditions to bo 
satisfied by the interatomic ineaauremonts rapidly 
outstrijis tho number of moasnromi nts availalile 

The explanation of the diseicpamy is not hard to 
find An arbitrary density serios p does not represent 
even approximately the state of high eoncoiitration 
near isolated nuclei that we Itanslato as an atomic 
structuri' Stringent conditions must be satisfiod if 
p IS to conospond to a point si I If then tlio co 
effiomnts in p \aiy while tho dori\eil \ector stries V 
IS unchanged this does not imply continuous varia 
tion of an atomic structure it is only that the sliarp 
noas with whiih p roprosints such a stnicturo is lost 
usually bojond discovery 

Experiment i annot furnish all tho (ooflicionts of 
an mtinite senes In utilising tho observational data 
wo have to be content with a \octoi sorios whiih is 
n ducod to a small numlxir of loadmg terms and with 
a density senes whiih accounts f^oi those hading 
terms On any view mo must regard a curtailed 
density senes as nothing uioro than a useful iipjiroxi 
matiou, and a point structure that would imply a 
discrete \ector map is nothing less them another 
approximation which has an equal claim to coiisidera 
tion But we must not think of the two approxinia 
tiona as exclusive altomativis Wo can change from 
one form of upproxunation to tho other halfway 
through a single investigation, and when we have 
been shown that discrete maps aro docipherablo we 
realire that this is just what wo must do Intensity 
measurements provide a V senes , the V senes pro 
video a family of siirfacos tho nuclei of which con 
stituto a set which from its pJiysual oiigin must, 
withm tho observational limits of accuracy, bo the 
vector map S, of some point stmoturo <5, 1 he 

problem is now one for the mathornatioian, whoso 
verdict on the ovidence is final If there is only 
ono Si from which the S, is derivable, that Si is as 
porfeot a picture of tho atomii structuro as tho 
olisorvations jus ify bliould theie bo more than one 
the problem remains open until reasons for 
discrimmation aro found, but such reasons must lie 
elsewhere than in the X ray measuromonts It should 
be added that while multiplicity of solutions is 
possible, the more elaborate the vector map tho loss 
18 the likelihood of multiplicity In other words, 
as tho labour of provmg tho umquonoss of a solution 
becomes prohibitive, the probability that a structuro 
which has the right map is the correct stnicturo 
increases, and in tho ease of a rnegamolocule, if one 
atomic structure is shown to fit tho foots oxhibiteil 
m tho vector diagrams, criticism which does not l>ogin 
by providing another structure which also fits these 
facts need not bo taken too soriouslv 

P n Nfviiii. 

Univorsitv, Reading 
Nov 16 

'“lee forrxsmpli Natcr* 142 SfjdlllS) 

A Comprehensive Fundamental Electncal Formula 

Ix a letter on “Fimdamontal Physical Concopts” 
which appeared m Nature of August 13, I suggested 
that it should bo possible to disjiense with magnetic 
considerations m fundamental physical theory, and 
to express the forces aotmg on elementary eloctno 
charges at rest and in umform or accelerated motion 
by a single comprehensive formula , and I was very 
glad to learn from Mr Bollo Appleyard’s letter m 


Nature of bt pt< inbor 17 that Sir Horace Lamb liad 
expressed the desirability of dispensing with tho 
duality of ok* tncity and magnetism Such a formula 
has now boon worked out and may bo oxprosscil 
most couvemontly in the foim 

/ml le "'1 

will 11 / is tho for<< on a charge e inov mg with vector 
velocity V , due to a iliaigo c moving with vector 
velocity V and aecolciation V, p is tho vector 
distaiK (c ot kngth r and c is the v'olocity of 
electric wave piopagation in spin e J ho charges 
e anil c and the < k ctiic tone /< are in c c, s electro- 
static units , m IS thi total mass of e , mcluding its 
‘electromagnetic mass , and tin square brackets 
imply vector products 



I he electric force L has three components 
A'l = , which IB obvioiislj the electrostatic force 

m tho direction of p [P [1 p]] perpon 

dicnlat to I and in tho piano I p, which represents 
the force on a current element ida — e'V'jc duo to 
a cunoiit element ida tic and m deiivable from 

jVnip^TO s experiments, and [pTpP]] per 

pondicular to p and m tho plane Kp which is due 
to the eIo< trie wave excited by tho aeook ration of e 
I his lost term covers currei t induction and loads 
directly to Neumann’s indue tanco formula M 
jfds da cos r/r, but it has the ailv antage ot givmg 
the electric force E itself instead of its line integral 
roimd a closed circuit, and honoe of being applicable 
to unclosed conductors The accompanying diagram 
shows tho throo electric forces , A, and E„ when 
V, I V and p are c.oplanar 
It will be noticed that no magnotio quantities 
whatever appear in the formula, as the permeability 
of space 18 imphcitlj included in tho velooitv 
c l/v/xap*, winch IB dotennmable by purely 
electrical measurements If the charges e and e' are 
m a medium of relative pennittivity r and per 
ineabilitj p, tho formula bocomcB 

j ^ Ee' -^{p + ([F'[Pp]J + [p[p^]])/v'}. 
whore »• o’/xp. which introduces the permeabihty 
p explicitly, as Mr Appleyard suggested, but it need 
not be considered as a magnetic quantity as it is 
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determinable by search coil methods which do not 
involve magnetic meaaurements It must be borne 
m mmd, however, that all material media are aggprega 
tions of ions, each of which exercises its mdividual 
influence, so that this latter formula is only a 
convenient one for practical applications 

C V 1)BYSDA1.K 

I ho Athenaeum, 

London, S W 1 
Oct 19 

Peptide Bonds in Globular Proteins 
Ir IS well known that genuine proteins (at pll 7) 
are attacked by ciystalline trypsin which, on the 
other hand is ablo to split synthotio poptidi s This 
has been taken as support for the view that these 
proteins contain peptide bonds m their molecules* 



We wish, however to pomt out that in the light of 
the following consideration, this support loses a great 
deal, if not all, its importance If, aocordmg to 
Anson and Mirsky donatiiration is reversible, then 
m a solution of a given globular protein there is an 
equilibrium between genuine and denatured protein, 
0:^0 

Hence it is sulHciont that D and only D should 
oontam peptide bonds open to fission by trypsin, 
because by removal of D by hydrolysis this process 
is forced m the direction from left to right and Q 
will gradually disappear as well The problem is 
open to experimental test in two different ways 

(1) When the protein is hydrolysed with so much 
trypsin that the rate of the above process becomes 
the limitmg factor in the total reaction, then we 
must expect the temperature coefficient for the hydro 
lysis to approach that of the reversible denaturation, 
which IS presumably very high 

(2) If a protein solution is heated for a short tune 
to a temperature at which the process is proceeding 
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rapidly and completely from left to right and then 
quickly cooled down to a temperature where it is a 
slow process a protein solution is obtained which 
contains initially more D than corresponds to the 
equilibrium at that (low) temperature Honoe wo 
may expect to find a more normal (that is, a lower) 
temperature coefficient for the hydrolysis of the pro 
tern m this solution Upon standing the equilibrium 
will slowly bo reached and the temperature coeffioiont 
of the hydrolysis by much trypsin will tend to r ae 
correspondmgly 

Some preliminary results are shown in the acoom 
panying figure 

(1) Kqual volumes of 2 jier cent lactoglobulin and 
10 per cent trypsm (Merck) wore mixed 1 he reaction 
was followed by precipitation with trichloroacetic 
aoid and the ordinates are the values for the nitrogen 
soluble m this acid The reaction temperatures 
chosen wore 30° and 40° , pH was 7 

(2) As ( I ) but with 1 per cent trypsin 

(3) As (1), but the lactoglobulm solution was 
heat^ for 1 mmute to 100° and rapidly cooled down 
agam Trypsin was added immediately 

(4) As (3), but the trypsin was added 20 hours 
later 

(Commercial trypsin was used because it contained 
very little substance precipitablo by trichloroacetic 
acid imder the conditions applied In addition, it 
contained large quantities of enzymes which brook 
down further tho split products from the trypsin 
hydrolysis This is rather on advantage, since it is 
possible that those split products give proiipitatos 
with trichloroacetic acid ) 

(1) and (2) show that there is a small but distinct 
rise m tho temporature coefficient of the initial 
hydrolysis rate, K with moroasing trypsin con 
centration (1 per cent trypsm 3 3, 10 per 

cent trypsin K,flK^ — 4 3) 

(1) and (3) show a pronounced fall in the tempera 
ture cooffinent after the protein solution has been 
boated (^f4,/A„ - I 9) and cooled again 

(3) and (4) show that this effect is partly reversible 

These experiments provide sufficient basis for 
giving a warning against the conclusion that genuine 
proteins contam fxiptide bonds becauso they are spl t 
by protemases like trypsm Ihoy give a oertan 
indication that jieptido bonds are formed or ‘appear 
(like &H groups) upon denaturation, but they ar 
not conclusive enough to decide whether or not somo 
hydrolysablo peptide bonds are pre formed m the 
molecules of the genuine globular proteins 

K Lindebstbom Lano 
R D Hotchkiss 
G JOHANSBN 

Carlsberg Laboratorium, 

Kobenhavn 
Oct 26 

Linlentmm Lang K (7oU«;tum 10 6ai (1037) 


New Denvativcs of the Sdyl Radical 
Xbk oorapiound monoohlorosilane, SiH|Cl, pre 
pared m 1919 by Stock, was shown by him to yield 
volatile monomeno derivatives m its reactions with 
water and ammonia With water it forms the com 
pound (SiH,),0, which is a gas, bp — 16 2* , and 
with ammonia the product is an amme-like body of 
the formula N(StH,)„ bp +62° This field appeared 
to us to be one which was capable of great extension 
wad we have already made a number of interesting 
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obeervationa Thus wo find that monoohlorosilane 
reacts spontaneously and qiiantitativ ely with methyl 
amine according to the equation 
3CH,NH, + 2SiH,Cl - CH. N(SiH,). + 2CH.NH,1U 1 
Ihe product, mothyldisilylamme, is n liquid bp 
+ 32 3", which 18 stable m air, but is quantitatively 
hydrolysed by alkali its formula lias been ostab 
lished by analysis and by vapour density dotomnna 
tions It differs from aliphatic amines m being 
quantitatively decomposed by hydrogen chloride 
CH,N(SiH,), + 3HC1 = 2SiH,f'l + CTI,NH,HC1 
Ethyldisilylamine, prepared by identical methods is 
a liquid of very similai proiiorties boiling at l- O'? 9° 
Irimethylamine and monoclilorosilane have boon 
found to combmo in the cold m stru lly equal 
volumes givmg a stable solid quaternary ouiupiound 
N(CH,),biH,Cl Ihis differs from the organic 
quaternary compounds in bemg instantaneously de 
composed by water to form trimothylamme hydro 
chloride and disiloxane, (SiH,),0 It is also 
decomposed on standing in moist air Iho ultimate 
products in this case are silicic acid and tnmothyl 
amme hydrochloride , but the intormodiato products 
are soluble in water, giving solutions with strong 
reducing properties It is hydrolysed by alkali 
aocordmg to the equation 
N(CH,),SiH,CI + SNaOH -- Na.SiO, +NaCl 1- 
N(CH,), + 3H, 

The dissociation pressure of the salt is 0 mm at 
20° and this mcroases to one atmosphere at 01° 
The dissociation, however, is not reversible due to 
the disproportionation of the &iH|Cl formed, thus 
N(CH,),SiH,Cl N(CH,), + SiH.Cl 
2i5iH,Cl biHi + SiH.Cl, 
Trimethylsilylammonium chlonde is a convenient 
silylating agent os the tnmethj lamino present will 
fix quantitatively any hydrogen chloride formed m 
a reaction Thus we have shown that it will react 
with alcohols to form volatile silyl alkyl ethers, which 
mav bo isolated with ease , for example 
C,H,OH + N(SiH,) (CH,),C1 = 

SiH. O C.ll. + N(0H,),H( 1 
Monochlorosilane and dimethylamino react at room 
temperature with the production of the compound 
N(SiH,) (CH,), IhiB ammo appears to form an 
unstable quaternary salt with excess of mono 
ohloroeilane There is thus a gradual decrease m the 
stability of these quaternary salts and we may 
formulate the following senes 

I N(CH,)4C1 Stable 

II N(SiH,) (CH,),C1 Moderately stable 
in N(SiH,),(CH,),Cl Unstable 

IV N(8iH,).(CH,)Cl Not formed 

V N(SiH,) 4C1 Not formed 

Hie members IV and V had they boon formed, 
would have been detected in the preparation of the 
ammes N(SiH,), (CH,) and N(SiH,)„ since both of 
these preparations were carried out in the presence 
of an excess of monoohlorosilane 

We ore at present extending those obsers ations, 
and attempting to prepare oompoimds of the silyl 
radical with other elements, such as phosphorus, 
arsenjo and lead H J EMm^trs 

Imperial College of Science Nicholas Millbb 
and Technology, 
liMidon, 8 W7 


A Degradation Reaction m Orgamc Chemistry 
The methoil described below by means of examples 
enables the group ( O CO CO or CO CH, CO to 
be converted mto the dicarbonyl group CO CO 
which IS virtually the degnuiation of a propane 
derivative into an othano derivative 

lor ixamplo diphonyltriketone (i) is changed by 
warming with acids (for example, sulphuric acid 
acetic acid) into bcnzil (ii) 

PhCOCOt OPh ili' PhCOCOPh 

(1) (n) 

Iho conversion of libonzoylmethane (iii) mto 
bcnril involves first the change of the group 
( O (.II, CO into CO f ( O (iv) and then warming 


the resulting produi t with acids (for t sample 
sulphuric acid acetic acid) Ihe nitngen contammg 
intermediate compoimd with the group (rv) may be 
(v) whi< h IS roaelily obtained in I df an hour by the 
action of (in) on nitrosobonzone in alcohol Di 
phenyltrikefcono 2 anil oxido (v)‘ fonns yellow orys 
Uls tn p 144° 

Ph CO CH, ( O Ph + 2 Ph NO- 
(ni) 

PhCO< COPh 

II +PhNHOH 

Ph N— O 
(V) 

(V) (ri) 

Robert Michtvihs anel Oezar Azzom participated m 
this investigation 

1- acuity of S once, A Schonbeeq 

Egyptian Univorsitv 
Abbossia, 

Cairo 

Co lar SolSibcru A aiJMIolaclis R J Chm Soe 827(1113 } 


Kinetics of Exchange Reactions 
Ihe shajio of the curve obtained by plotting the 
concentration of a reactant or product against the 
t mo can in general bo used to yield information 
almut the way the rate of tho reaction depends on 
oonoentration in iiartiiular about its order In the 
case of isotopii i xchango reactions (his is not possible 
oven in prinoiplo supposmg tin isotopes to have 
identical chemical properties This rather amusing 
result does not apjioar to have 1 oen placed on record 
hitherto 

Suppose the reaction is 

AY* + BX ~ AX + BX*. 
whore A* represents a labelled (for example, radio 
active) X atom. Lot tho oonoe itrations be AX, a 
BX b . AX*. X and BX*, y , if the compounds 
contam several similarly situated X atoms, those 
concentrations must bo expressed m equivalents of 
X Wo will assume that a > * and 6 >> y Lot the 
oxchange proceed at a rate 

R - k}(a)<9{b), 

where / and are any functions and fc is a oonstMit 
Then 


dx dy 
~dt 




V 

6 


R, 


where 1 18 the tune If x = 0 when ( - 0, and x » too 
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when t — 00 , thoflo equations cun be mtoKruto«l to give 

Thus the shape of the x t - curve is gi\on eicutly 
by simple theory, and is iiidepeiuUnt of the form of 
Ji , wfietlior the reaction m uni , bi or tormolo iilar, 
or something more complicatod, the x t - iiir\e 
IB tliut foi a riversihlo iinirnoleciilur reiution 

llio reason for tins particulaily simple result m, 
of course, that (he composition of the reactmg mix 
turo romams chomicnllj unchangtd throughout the 

reaction, so that we get k ^/(a)ip{6) insteadof 

for the rato of the forwanl loartion and a similar 
expression foi the rate of the ba< kvMird reaction By' 
changing n and b we lan of toiirso, dotormmo /(a) 
and <f{b), that is ilotemnrii tho order of the reaction 
11 A O McKay 
(Beit Scant if It Research hollow ) 
Imperial College of Science and lechnology, 

I,ondon, S W 7 
No% 12 


Manifold Effects of Male and Female Sex Hormones 
in both Sexes 

In our previous experiments* the hoimoncs wcio 
usually nijccttd into gonade< tumi/e<l rats for a 
period of 21 23 dajs J his comparatively Hhort 
treatment produced dofmite efTerfs on tho non 
sexual organs (except Hploon) of males, but the 
effects were loss evident or absent m inont of thos* 
organs in females 

In the presi nt cxporimcntB, 91 costiaUsl and 88 
ovaneotomized rats ha\e been injectiHl for a period 
of 1\ to 4 months with tho following hormones and 
dosis (per week) andiosft loiie 7 'i mgin , tians 
dehydroaiulrostorono 7 6 mgm testosterone pro 
pionato 0 75-7 5 mgm , and (in males onl> ) testo 
storone 0 76 7 6 mgm , alone or smiultaneously with 
oestradiol dipropionaU, 0 018 0 200 mgm , our usual 
experimental technique Ixiiiig used* 

1 he effects obtained on the organs investigated 
were very similar in males and females, varying as a 
rule only in degree The accompanying table con 
taming, for tho sake of economy of space, tin avciage 
weights of some organs only, gices examples of the 
ohanges obserMxl m females 


Gain 

body 

wt 

(*in ) 

165 

76 

13 

190 

112 

119 


Some important conclusions are obvious from tho 
data given m this table and from the other results 
(not given here) obtained with females and males 

(1) While oestro^^s produce stunted growth and 
decreased fat deposition, with the male hormones this 
depressing effect is absent or (with large doses of 
testosterone propionate) slight 


Andronterono 7 5 
Tintoiterono prop 2 25 
Tmtoetcrone prop 2 25 


OlHtnidlo 

lll!.nan 


Artiisl wiliilitH of ors 


(nigiii ) 


(2) Moreover, this dopressmg effect of oestrogi ns 
IS to some extent neuLrali20d b> tlie simultaneous 
injections of male hormones (exuipt dehydroan 
drostorono), thus indicating some antagonistic rola 
tion between oestrogons and male hormones (see 
table) 

(3) Both male and female hormones a< colcrato 
tho physiological mvolution of tho thymus, having a 
cooixrativo effect on this organ, when injoefod 
simultanoouslv 

(!) The iiiah honnont s bavt a dt Rmti c ff< ot on 
odrcacils III mall H causing flu liyjicitroiihioil castia 
tion glands to rotmn to or towaids normal ihc 
histological changes which occur hnvi been discussed 
clscwbcro (Hall and Ivoninthovsky*) Simultaneous 
injections with oestrogens in most eases prevent this 
lestoiative iffect on s /e and weight of adrenals In 
females, similar results have hi cn obtained with 
androstorono, but the effects ot tho othei hormones 
and of ovariectomy wi rci mdi fmiti 

(6) Willie inido hormoni s do not produce any 
consideiable cliange in wught of tho hypophysis, 
certain ilosis of cestrogi ns caiisi a tumour like 
hyperplasia of tho gland (see table) When injected 
simiiltani oiisly, male honnones ncutiali/o to a con 
sidorablo extent (in one male rat almost to normal — • 
14 ingin ) this hypirplastic effect of oestrogens both 
in males and (see table) m females Ihis is another 
important case of antagonistic relations between 
male and female hormones 

(6) Sliglit hjjsrtrojihv of liter, lulneys, heart and 
spleen in gonadoctomuod animals is prcxluced by 
male hermonos, wliih csstrogens cansn either a 
decrease m their actual weight or no change (kidneys), 
This effect of cBstiogeiis is in some organs partly 
dciieiidint on tho bcxly weight, which ii latiun, sug 
gosting a possible stimulating effect on tho kiclnc\s, 
will bo discussed elsewhere Winn iiijutid simul 
tancously th< effect ot male honnones on tho actual 
weights of these organs is antagonistic to, and to 
some extent neutralizes, that of cestrogens in both 
sexes (see table) 

1 ho data pro8entod( 1 )oonfirm adeiinition, previously 
given*,of gonadal hormones as not merely soxhormonos, 
but as honnones also possessmg manifold important 
effects on non sexual organs , (2) show the co operative 
and antagonistio interrelations between male and 
female hormones, supplementing similar results 
previously obtained* on sexual organs 

V Korenchevsky 
Lister Institute of K Hall 

Preventive Medicine, 

London 
Oct 31 

' Sie refirenccB koreiichevskv \ Brit Utd J il 890 (1937) 

* Hall K and honmehevsky V J Phsnot 91 365 (1938) 

• Koronriiavaky V and DvnnUon M J Path and Brut , M 231 

(1924) 


Anurcuca and Glacial Ages 
In Natube of September 17 there is an interesting 
discussion between Rev W S Fleming and Prof 
E W MacBride in regard to tho Gondwana flora 
and glaciation in Antarctica m Pormo-carboiuferous 
times which requires some comment Referring to 
the Permo oarboniferous loo age, Prof MaoBnde 
suggests that a vast Gondwana contment m tem- 
perate parts of the southern hemisphere drifted south 
across tho south pole, Australia and Antarctica, which 
lay at its north edge, being left behmd m temperate 
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latitudes I ho rest of the continent underwent 
severe glaciation and imally hroko up into South 
Amenca, South Africa and tho Itoccan of India 

Why Australia, which was heavily glaciated, was 
left behind is difhcii t to understand luiless it was 
because tho Australian geologists intorpict then 
tdlitos as duo to tho \iork oi floating at It Australia 
in temperate latitudes -was severely glaciated, win 
was it necessary tor the other glae latoel regions to hi 
bundled together and dnfteel across tho polo ? 

In reality, all tho hiavily gloe lated regions weie 
close to t)w sea and a e onipae t f miielH analand cor 
tainly did not exist while glaciation was going on 
The Indian tillites nio associateei with marine heels 
at two points himclre^els of inileis apart 1 ho South 
American tillites are fouiul with marine eleposits both 
in Uraeiil and on the western side , anil m Smith 
Africa on its south western side its ico shoe t reoe hed 
tho sea (Seo le o Ages Recent anel Ancient pj) 
102 3, 134, 146-9, 108 ) J his ol course is what 
one should oxiKit sineo the building of an leo sheet 
demands an immense amount of e\aporation from 
some neaiby body of warm water In the Pie istocono 
north w e st e 1 11 1 urope and north e ost ern Amone a near 
tho Atlantic with its (mlf Stream were lioaviR 
glaciated while Siberia one of tho coldest parts of 
tho earth hod no important leo shoot V huge land 
mass, such as the supposed (jondwanalaiid, oven at 
tho south polo, would lack precipitiition in its ee ntrul 
parts, and so would be unglaeialod 

leate Pah ozoic gliuiation m Australia clesorMs 
some further mention The geologists of the ( om 
monwealth have proved that there wore two im 
poitant glaciations, one in tho Carboniferous the 
Other inueli later, separated by a \ory long inter 
glacial time when groat coal seams won laid down 
Aro wo to suppose that Australia was pushed towards 
the south pole in tho ( arboniferous and then pulled 
up to a temiicrate latitude for eoal plants to grow, 
and then pushed down again for tho s* cond glaciation? 

Also what about tho Pormo e ai boniforous tillites 
at bquuntum near Uoston and on the Alaskan 
boundary in Noith America and the glacial deposits 
described in France and tiormany ? Siiicly t^ond 
wunaland had nothing to do with those deposits in 
the northern hemisphi re 

In a groat ico ago like tho Pleistoeeno and tho 
Permo carbonifeious, the whole world is chilled, 
ttiough great ico sheets are formed only in regions 
favourably placed for moisture laden wiials to 
deposit snow 

May an old fashioned gi ologist ask ttio nelvoeate s 
of drifting continents how they account lor tho 
extraordmary performances they so readily assume 7 
On the Labrador coast one mav seo icoheigs pushing 
southward, thrusting aside the ice floes, or some 
times ridging them u]i in front, hut ono knows that 
the greater jiart of tho berg is sunk in tho arctic 
current, so that the motion is accounted for 

Our iceberg like contuionts are solidly frozen into 
tho sea bottom crust, supposedly miles in thickness 
of strong basalt Aro there ciuronts in tho supposedly 
plastic basic substratum in which tho bulbs of tho 
continents are enolosed ? Or what forces push them 
in one direction rather than another f lo say they 
‘drift’ IS, of course, bogging the whole question 
Permanently enclosexl rock masses cannot drift — 
they must be pulled or pushed What power do the 
advocates of tho ‘drift of continents’ suppose dragged 
India from the antarctic regions thousands of miles 
north, over tho bulge of tho equator, to leave it m 


the northern hemisphere ? Where are the heaped ufi 
ridges of rock which it thrust up on each side, and 
whero is tho suir it lift after its passage ? Again, 
why did Oondwanalarid oxjilode and send South 
America m om direction and South Africa in another 
and loa\e Antaietua where it is ? 

These euMial drift nigs ef mansivo hlinks of the 
oarth H Solid crust should have some rcnsonahle 
oxplanatioii before lx ing usi el to ai ( ount for tho 
distribution of plants or animals Die Croiidu ana 
plants tvrt mainly feins orpiisutums and club mosses 
esixfiallv toms all cryptogams (lie spores of which 
eeaild easily ho tmiisporti <1 hv tho wind A gale 
would ijiiieklyr eairy them hun Irixls of miles Wliy 
send oonlmeiits crashing thiough the solid earths 
crust to effect their disti ihul ion ? 

\ P ( OLtMAK 

Roj al Ontario Museum, 

Toronto 


Formation of Widmanstatten Figures in Meteorites 

INVESIIOATIONS ha\ o been conduct d in this 
laboratory' during the last few yi ais on tho stnuture 
of artificially prepared iron nickel alloys in the iron 
end of tho ceiiiilibnum diagram, and during tho last 
year tho Htnicluio ef iron nickel meteorites has also 
been examined An interesting point m eounoxiou 
with meteorites is the formation of etched patterns 
known us Widmanstatten flguros Seniral attempts 
have been made to explain these figures, but no 
satisfaetorv tlx ory seems, so far, to liayo boon 
adyancod 

I wish to mention hero certain conclusions roeiched 
in the course of thi inyestigations referred to, which 
may he holpftd in arriving at n satisfactorv oxplana 
tion of tho oxmttricc of these figures 

(1) An iron nickel alloy' containing say between 

0 and 2') per cent of nickel, whin quinchecl from 
high temperature, consists solely of a distorted body 
centred lattice winch is in motastublo equilibrium at 
ordinary t< miierattiros It is suggested that this is 
tho condition of meteoric iron nickel after the sudden 
drop in ti mpcratuio which ex ours when the ineti'onto 
oomes to rest in tlxi earth, and (hat afterwards jiro 
longi d lumealmg at a conipamt ively Ifiw tei iponUure 
has taken place 

(i) 1 ho alloy possessing a it (lex s a listorted 

lattice, 18 Kuperaat ratixl w th nickel 1 ho result 
of this IS thcit iiitotiinl stress s exist in the material 

1 his condition is fayouriHle to the growth of single 
e ry stals when tho material is aiim aleil and this growth 
may take place at mode rately low temperatures 

(3) I he giuwth of tho ci\ ala occurs m shoots 
parallel to the octahedral plat os of tho distortod 
lattice), tho growth being much more rapid in tho 
direction of tho ixtahcdral plane than at right angles 
to It Those crystals are the stable komocite or un 
distorted a lattice the composition of which corro 
spoiids with that at tlio pure a phase boundary at 
tho t mporaturo of annoulmg 

(4) Luring tho process of crystal growth, tho sur 
plus niikel in tho lattice is gradually elispltwed and 
collocts on tho surfaeos of the kamocito sheets Wlion 
tho coneientration of nickel reaches a certain value, 
tsrnito 18 formed Ihus tspi ite appears m tho form 
of yory thiii sheets bonlenng crystals of kamaoite 
It may bo expoeteel also, that as the result of this 
process, a definite relation exists between tho onenta 
tion of kamocito and toenito crystals Different 
obsorvors have found this to be the case 
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(6) Tho lower the niokel content ot the alloy as 
a whole, tho greater is tho width of the karnaoite 
plate, because more volume of karnaoite will ha\o 
to bo formoil in order to expel a aufficiont number 
of niokel atoms to produce tamite at tho boundary 
rhifi explains tho different degrees of ‘coarseness’ 
found m meteorites (octahodritos) 

(6) Meteorites within a certain lango of cotnposi 
tion generally contain plessite, which may consist of 
a microscopic octahedral arrongimont of kamacito 
and tfenito, or may bo of a granular sfcructuro similar 
to that of tho metostable distorted at nlloj When 
tho plosaito 18 in the latter form the metooiite has 
not roachi d its final state of equilibrium a conclusion 
which may appear strange when, to quote one writer, 
meteorites have presumably hnd geological ages in 
which to roach equilibrium But iMcordmg to tho 
views exjirosaod here, any equilibrium which might 
have been establisliod would bo upset by the final 
heating of the meteorite in passing thiough the 
atmosphere emd m penetrating the earth s i rust, 
followed by sudden cooling 

(7) If plessito may ho regarded as consisting only 
of tho motastablo distorted a lattice, it should not 
exist ui an alloy which has reached its final and true 


state of equilibrium, this state consisting only of 
stable karnaoite and teemte 

The above general statements will be amplified and 
supplemented by experimental data m a aeries of ■ 
papers which will shortly be published 

h A OwKN 

PhysK s Dc partmont, 

University College of North Wales, 

Bangor 
No\ 3 


A Visual Phenomenon 

On starting an olootrio fan with tho obsoiver so 
placed that ho can soo tho sky (or other bright back 
ground) through the vanes of tho fan, then at a cortam 
speed of rotation a hazy violot patch of colour can 
bo seen in tho plane of the fan At higher rates of 
rotation tho cITect disappears, but can again be 
observed on dc» roasmg the speed to tlie critical value 
Iho speed m question appears to correspond with 
the frequency of flitkor I lie effect was actually 
observed in tho case of a fume cupboard extractor fan 
. H T A l)A«TNAnn 

61 Eastern Avonuo, 

Wanstoad, 111 


Points from Foregoing Letters 


Prof P M S BLACKKrr calculates tho mean 
longe of the mesotrons (particles of mass mtermodiate 
between that of the electron and that of tho proton) 
from the relative intensity of the inclined cosmic rays 
to tho vortical rajs, and also from the absorption 
anomaly botwoon air and water Ho arrives at a 
value of 1 7 X l(H sec for the decay tunc of a fast 
moving mesotron, assuming its mass to bo 160 tunes 
that of the electron Prof B Rossi obtains a value 
of tho same order of magnitude for tho lilo of tho 
mesotron from calculations based upon the anomaly 
of absorption of cosmic rajs by air and by load 
when vertical and inclined counters wore used 

A simple demonstration of Yukawa’s relation 
p =- hlinc, from whiih the existence of particles of 
intermediate mass (mesotrons) was mforrM, is given 
by Prof O C Wick, bas^ tipon Heisenberg’s 
Uncertainty Principle 

When inferring crystal atucture from X my vector 
maps possibilities aro finite, according to Prof K H 
Neville It IS rare that two or more solutions aro 
possiblo, especially m tho case ot a megamolocule 
If one structure is shown to fit the facts exhibited 
in the vector die^ams, any serious criticism must 
begin by providing an alternative structure that fits 
the diagram 

A fundamental oleotrioal formula which expresoos 
the forces aotmg on elementary electric charges at 
rest and m uniform or accolerated motion, without 
mtroducing magnetic quantities (thus dispensing with 
the duality of electricity and magnetism), has been 
worked out by Dr C V Diysdale 

Ihe fact that gonuuio proteins are split by pro 
tomasee (such as trypsin) does not prove that they 
contain peptide bonds, acoordmg to Dr K Linder 
strcm-Lcmg, B D Hotchkiss and O Johansen A 
small but distmot rise m the temperature coefficient 


of tho initial hvdrolysis rate with inoroasing tiypsiii 
concentration and a pronounced fall in tho coofhciont ^ 
when tho protein lias boon first heated to 100° C 
and then < oolo 1, indicate that jieptido bonds appeal 
upon denaturation, but may not have oxiste I in tho 
original protein 

Ihe profiaralion of certain monomeric compounds 
of silicon of a now type, contaming both silyl and 
alkyl nwlicals, is announced by Dr H J Emeldus 
and N Millor A quaternary salt, tnmethylsilyl 
ammonium chloride, oontainmg such radicals, is also 
described , and its behaviour is compared with that 
of Its analogues 

Prof A Schonberg describes a method by means ot 
which tho group CO CO CO- or CO CII, CO maybe 
converted into the dicarbonyl group CO CO , which 
IS virtually the degradation of a propane derivative 
into an ethane derivative 

H A C McKay points out that in the case ot 
isotopio exohange reewtions, whore the isotopes have 
identical ohemical properties, it would not be possihk , 
oven in prmoiple, to determine the order of the root 
tion from a single oonoontration tune curve 

The offoot of male and fornalo sox hormones upon 
various organs (livor, heart, adrenals) of oastrated oi 
ovariootomizod rats, is dosoribed by Dr V Koron 
ohovsky and K Hall They show that the hormones 
ptotluoo manifold important results upon tho non 
sexual organs and that the male and fornalo hormones 
have sometimes oo operative, and m other oitcuin 
stances antagonistic, effects 

Prof A P Coleman doubts Prof MaoBnde’s 
hypothesis of a Qondwana continent havmg drifted 
across the South Polo m Permo Carboniferous times, 
and supplies alternative explanations for the 
glaciation effecta obeervod in some of the Permo 
Carbomferous rooks of tho southom hemisphere 
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Research Items 


Canoes of the Pacific 

In tho third uiid final volumH of their study of the 
cetnooa of Oceania (llomice P liiehop Museum, 
Honolulu, Special Publication 29), Dr A C Haddon 
and Mr James B Homell ileal with dofmitions of 
terms, a general survey and conclusions It appears 
likely that the Papuans originally were acquainted 
only with the raft or siinplo dugout, possibly with a 
makeshift sail of palm leaves Tho first miuo of 
Indonesian inigiatioii into Melanesia may have 
brought the canoe with double outrigger with 
parallel, or stick connexions It was possibly 
square sad nggod, with mast y ard, or boom I^ter 
umnigrants came with largo double sailing canoi s 
and sailing canoes with small outrigger with stick 
connexions for the booms Probably they were 
rigged with sQipie form of Iho Oceanic sprit sail 
These are tho proto Samoans of Churchill, tho moat 
ancient stratum of central and western Polynesia— 
the first Kava people Ihe later Kava peoples also 
had largo sailing double canoes and large single out- 
rigger canots with stick and stanchion connexions 
Their dugouts doubtless hod strokes, which led to 
the plank built boat The true plank built boat was 
employed only sporadically in western Oceania and 
is not a local development It belongs to one of tho 
later spreads from the West into Polynesia 1 he lati r 
Kava peoples, or some of them, the so tailed Tan 
garoans, woie instrumental m raising Polyiiosiaii 
culture to its highest level Iho langaroons wore 
also great navigators, and it may bo under them that 
New Zealand was colonuetl by tho Fleet” in a p 
1360 The migration of tho betel people mte 
Melanesia was probably tho last of these great 
movements, and to them tho introduction of tho 
various types of plank canoe, without outrigger, was 
duo The abandonment of tho outrigger by tho 
Moon was probably a local devolopiiiont Iho 
colonizers of Hawaii, who brought a double canoo 
and a smglo outrigger probably came direct through 
Micronesia about a n 400 460 

The Dionne Quintuplets 

Thk unique Dionne quintuplets aro being studioil 
genetically Dr John W MacArthur presents tho 
evidence {J Heredity, 29, No 0) that they represent 
a monozygotic set The methods in use for twins 
have been applied to them Enijiloyrng the diagnostic 
entena for distinguishing between identical and 
fraternal twins, eemh method, as well as the new 
quantitative method from dermatoglyphics, leads to 
the oonoluBion that they aro monozygotic There 
was evidently a single placenta and ohonon, and 
probably five separate amnia and five cords attached 
m a rmg There may have boon a sixth embryo 
which atortod very early The children themselves 
and their nurses can recognize each of the five, but 
their facial features are very similar The other Bibs 
vary widely in hair colour, hair shape, eye colour, 
feattues, ears, eto Tho fmger prints of the quintu 
plete are as like as in most identical twins, the palm 
and sole prints repeatmg some rare features , all ten 
feet have a mild syndactyly of the second and third 


toes and a peculiar thenar pattern complex ihey 
aro of tlio same blood gioup and very similar in 
e>cB, liair and ears Wlieii coinpuroii in pairs, no 
one stands apart from tho nst, nor is any pair 
pxieptional It appears that fortv five cases of qum 
tiiplot births liavo boon rocordivl in the litcroture, 
and at least two or tluvio sots viere monozygotic but 
m this ease alone liavo all surv ivod 

Kinetics of Choline Esterase 

Ihe kmotus of the cn/Mii winch splits acetyl 
choline ui tho body, oholmo esteraso, have up to tho 
present only boon studied on nialivoly high con 
contrations of acotyk holme In the organism 
acetylclioliiio is aclivo in vciy niimite amounts, luid 
for this reason, simo knowlrslge of tho tfftxfs of 
estoruho on low concentrations was desirable Clark, 
Ilavontoa btedman and Stedman (Quart J hxp 
Physiol 28 77 , 193S) find that, m general, the 
Indrolysisol acotylchohni bt choline esteroso follows 
the usual tourso of an enzymic loaction When high 
concentrations of the substrate aro iiresont, the 
amount hydrolvsid per second is constant, but when 
tho concentration falls below 6 x Kh* molar, the 
amount of ocef y Icholino hydrolysed is approximately 
proportionate to the concentration Estimations of 
tile effect on tho hydrolysis of variations in tho con 
contration of esteruso show that, in all probability, 
Ihe amount deetroyod in unit tuno vanes as the 
osteraso concentration, and that there is no reason 
to suppose that the rate of hydrolysis mcreases os 
some power of the cnzynio loncentration laking 
these points into consideration, tho authors believo 
that ui the animal oigan sm tho hydiolysis of even 
mmuto amounts of acetyklioline is likely to take at 
least ns long ns 0 1 soc 

Fossil Penguin in South Australia 
ITiom Mio<»ne beds in tho clilTs on tho east sfiorc 
ofbt Vmcont’s Bay, South Austriha, H H Finlay son 
describes a single bone of a pengum (Trans Roy Soc 
S Australia, 62, J 4 , 1 938) J he I mo, a left humerus 
complete except for the tulxiri u um externum, was 
accomiiamod by several fractunHl laminai probably 
derived from a radius Among the thirty five sjieoies 
of fossil peng^ms now known i.hu Australian humerus 
corresponds most closely m dnnonsions and structural 
detail with that of Pdkeeudyples antarcticus which 
was found m beds of similar ago in New Zealand 
But the author considers that the variation shown 
in the humoral characters of penguins and the im 
oertamty of concluHions as to relationship to be 
drawn from geographical distribution, until such 
time as the original centre of distribution is known, 
precludes tho application of a new name to the 
Australian fossil The fact that the Tertiary 
penguins of the Antarctic region show structures 
which seem to indicate superior terrestrial and 
inferior aquatic adaptations, according to Lowe, 
suggests that these forms were comparatively 
sedentary and coast frequenting, and this would 
preclude colonisation over long stretches of open 
■ea 
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Moisture Condiuons within Termite Mounds 

Ik Pamplilet No 82 of the Council for Scimtific 
and IndiiBtnal ReBcarch in Australia, Messrs R V 
tyfoandF J (fray pivo an account of the humidity 
of the atmosphere and tlie moisture conditions within 
mounds of tho toimrte, Euterrnes exitvoaus jVfter a 
study of fho Htmcturo of different mounds, and of 
tho compoHitinii of tho different ■walls comprising 
those mounds it is shown that the tirmites have 
devolopod an oxtraonlinary constnicfion whorebv 
they maintain particular moisture conditions Ihcso 
conditions prevail in tho interior of the mounds and 
are necessary for tho maintonanro of tho termite 
colony I he> are, furthermore maintained through 
out all conditions of temperature and rainfall which 
may occur outside the mi unds Tho slruituro and 
composition of tho walls of thi mounds arc stated to 
bo sni h as to retain the moisture produced as tho 
result of the rospiratioii of the tormites Tho tom 
peiature maintained b> the living msoits, and the 
special properties of the mound material, prevent the 
deposition of this free water where the termites 
generally live I ho mound is, it seems, so constructed 
as to allow tho amount of wafer production by 
breathing and that lost by diffusion and evaporation 
to be closely balanced 

Cereal Synonyms 

Ihe Coioal Synonym Conunitteo logards two 
cereals as synonymous when they present pteoisely 
similar morphological characters, and when they also 
possess identical physiological characters m so far 
as they can bo dotorinmed Even then, by this tonn 
they do not ni ccssarilj imply that fheso two vara ti( s 
are of identical origin, though doubtless m the 
majority of ciuks they are Iho possibility of two 
cereals of different parentage presenting such a close, 
if not complete similarity ns to mask their individu 
ahty has not Ijeon lost sight of But tho Committee 
has to deal with facts os they are, therefore, it 
regards as synouynnous all cereals which are identical 
in tho sense uaocl above oven when it is known that 
the origins are difterent It should be noted, however 
that bofoie tho Committee comes to a conolusion 
ronceniing tho frvnonjinity of any variety, the 
brof dor and/or tho mtroducor is given an opportunity 
of demonstrating to the Committee such difFerenoos 
as he may claim to exist between his variety and tho 
type variety On tho basis of this dofmition, the 
Committee has reachiMl cirtain decisions on tho 
stocks examined m 1937 WeslerJUld WhvU is con 
Hiderod a synonym for Setter, and two wheats of 
continental origui mtroduced as Hybrid 40 and 
Desprer 80, but whit h havo since IxHtn renamed in 
other coimtnt s, will ho known os Hybrid 40 (Benoist) 
and Eoprez 80 ( Toncquoia) J he latter is a very early 
ripening short straw ed variety among those recom 
mended for good soils by the National Institiito of 
Agricultural Botany, m Farmer s Leaflet No 1 
HMfast, however, is worthy of special attention m 
the early ripening group as bakmg tjuality is likely 
to assume greater importance than heretofore, and 
tests have shown it to be superior to tho Yeomans 
m this respect Early sowuig is stressed m tho case 
of the later ripening varieties As regards oats, the 
new Aberystw^h White Winter Oat S 147 is suitable 
for fertile soils, where Orey Winter is likely to lodge 
Plumage archer and Spratt archer are still tho most 
favoured barleys Particulars of other good varieties 
of autumn sown cereals and tho special purposes for 


which they aio adapted, can be obtained on applies 
tion fiom tho Institute at Cambridge or from any 
countv agripultund organizer 

Hybrid Vigour in Wheat 

A STt u\ of hotoroHis or hybrul vigour in wheat 
lias been made bv t)i BP Pal and Mr N Alam 
(Pror Irul Acad Set, 7, No 3, See B) Ihey crossed 
a bearded with a beardless variety of T vulgare 
from Viisa and comparinl tlie F, with the parents 
as regards amount of gennination, rate of formation 
of first loaves, height, tillering, numlier of leaves, 
length of oar, niunbor of fertile spikolets, number of 
grains per ear, weight of grain and yield A new 
teature of these experiments was that these com 
pansons wore made when tho three crops were grown 
under d ifforent sets of conditions Heterosis was found, 
less striking than m maize, and its amount was shown 
to vary according to tho conditions 1 hus by sowing 
at diflorent deptlis it was found that the F, gormma 
tioii was superior only at depths of 4-6 m Ihe 
tim( of sowing (morning, noon or evening) also 
affeited tho gennination rate Tho difference m 
tilli ring between the Fi and the bettor parent was 
greater in sowings made early in the season than 
later, tho percentage in favour of tho Fi ranging 
from 46 per cent to ml In ear characters the F, 
exceeded tho moon of tho porents under all con 
ditions but were not signiflcontly hotter than the 
better jiaront J he results indioote that tho expression 
of heterosis is much influoiicod by various external 
factors, and that the optimum conditions for its 
expression in any particular cross therefore nooil to 
be sought 

Fertility of Amphidiploid Hybrids 

H W IIowABu has made a study of the fertility 
of amphidiploid hybrids between the radish and 
cabbage m F, and F, generations (J Qenetvcs, 36, 
No 2) Earlier studies of this cross havo boon maile 
by Karpi < honko and Biohhana F resh F, hybrids 
wore also studied and wore found to bo of two tyxies 
One type hod short meiotio cliromosomes like the 
parents, the other had long chromosomes A variable 
number of bivalonts and oceasional trivalents were 
formed I he chiasmata gave evidence of a reduplica 
tion m one chromosome Some secondary pairing of 
univalents was observed, as well os bridges and 
restitution nuclei Ihe theory of fertility m ampin 
diploids is oonaidored, and it is pouited out that tho 
types of F, pairing may lead to tho formation of 
gametes which have some chromosome segments 
roduplioated and others deficient Some of the 
resulting offsprmg may not be tnie amphidiploids 
and these will show reduced fertility Some F, 
plants hod a much higher fertility, others equal or 
lower fertility than the F, Iho inoreased fertility 
18 attributed to the elimination of irregular chromo 
some pairing Cortam F, plants had less than 36 
chromosomes 

A New Species of Fungus 

TrsmeUa tranalucena is the name suggestod for a 
new fungus species described by H D Gordon 
{Trane Bnt Mycol Soc , 22, Pts 1 and 2, Aug 1938) 
The fructification is a small oushion, not usually more 
than 2 mm m diameter, upon dead pme needles 
Basidia are quite oharaoteristio of the genus, being 
divided longitudinally to the base Dry fniotifloations 
havo bamdiB without spores, but on wettmg, they 
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form epibasidia and bosidiospores Tho now species 
belongs to the section Tuberculiformes of the genus 
Tremdla Only three speoies of the section are 
European, and differ sharply from T transhuxna, 
which therefore seems to have a good title to specific 
rank 

The Violent Earthquake of November 10 
Very largo amplitudes weie registered on the 
seismograms for this shock at Hamburg and Stutl 
gart, described in Naturf of November 19 p 909 
At Hamburg a small primary pulse was disi eriuble 
at 20h 30m Os a dilatatioiial P wave at 30m Ss 
mid S at 39m 41s At Stuttgart a compressioiial 
P wave was rogisti lod at 20b 30iu 29 b , iS at 40m 1 Vs , 
P<S at 41m 68 and L at 62m I roni ITambiirg 
the epicontral distance was thus 8 400 km and from 
Stuttgart 8,600 km I ho azimuth from Stuttgart 
was N 6° E All fins evidence supports the hvpo 
thesis of an opicoiitro m the North Pacilii Ocean 
in the neighbourhood of the Bermg Sea and the 
Aleutian Islands 

Determination of Nicotimc Acid and iti Amide 

Recent work on vitamins has shown that nicotinic 
IK id and nicotinamide cure pellagra m human beings 
and thus act as anti pellagra vitamms It is therefoie 
of importance to discover a method of determining 
and detecting those jiyridino derivatives when they 
occur m traces Karrer and Keller (i/elv ehttn Acta, 
21, 463, 1938) worked out a colonmctrio method 
bused on the reaction between 2 4-dinitro< hloro 
lionzono and pyridmo discovered by Vongorichte in 
1899 In alkaline solution a doop nil colour is pro 
diicod fhc) method has been u^ by Karrer and 
Keller for the determination of niootmamido in tbo 
liver of various warm blooded animals K6nig, in 
1904, doscribed a colour reaction of pyridino and its 
derivatives which depended on the fission of the 
pyndino ring by cyanogen bromide On aiJdition of 
aromatic amine, a >ollow to yellow isli green colour is 
prcDduced Swammntban has rocentiv used this 
reaction (Nature, 141, 830, 1038) to detemiino 
iiicotmio acid in focxlstnffs H Krmgstod and 1 
Naess (Naturvnts , 26, 709 , 1038) have now reported 
further investigations on this reaction T hoy fmd the 
intensity of colour is considerably affected by hydrogen 
ion concentration By buff on ng the solution at p] 1 6 1 
by a phosphate buffer, and dotennining the colour 
intensity when it lias roochod its maximum (after 
7 min m the case of nu otinic acid) by the extinition 
method, it IS found that the extmition coefficient is 
directly proportional to the < nncontration of tho 
pyndine derivative It is possible by this method to 
determine nicotinamide m concentration so low as 
1 Y jier c o Tho shade and intensity of the colour 
vary with tho pyndine derivative used, but the pro 
portionality referred to above holds m all cases 

Free Radicals from Toluene 
Thiek are three possible modes of dot omposition 
of tho toluene molecule on heating (900-1,100® , 
0 1-0 8 mm ) 

(1) C,H, OH, - C,H,CH,- + H 

(2) C.H, CH, — o and p CH.C.H.- + H 

(3) C,H, CU, - C,H,- + CH.- 

F Hem and H I Mee4e {Naturwus , 26, 710 , 1938) 
have mvestigated this thermolysis by a method 
similar to that used by Rice, the free radicals formed 


being removed by combination with mercury vapour 
It has been found that the reaction gives rise entirely 
to benzyl radi-ials J ho coinjxiund (U,H,-CfI,)^tlg, 
IS formed by tho combmation of the ben/yl radicals 
with the mercury vapour followed by polymerization 
This compound is stahU at liquid air tomporatures, 
but is detoinposcfi on warming fo room toniporature 
giving mercury dibtnzyl t BjHgt Jl^t ,11, and 
meitury It therefore apjsais that tho thermal 
du omposil ion of tolucno at about 1 001)'’ aud at low 
pitssuro takes place entirely according to tlu first 
n action mentioned abovi 

Sound Insulation 

In a coinniunication to tbo riiysical boi n ty on 
Octjbor 28 Ur TLU Lonsfablo of the National 
Physical Ltthonitory gave tho results ot his measure 
Hunts of tho sound insulating powers of various 
walls ami floors of buildings In one caso u set of 
SIX looms in two stoi i< s, rooms 1 2 and 3 in the upper, 
4, 5 and 6 in the lower, about 14 It w id 27, 16 and 
18 It long respectively wore used Kooras 1 and 2, 
and 4 anil 6 wore s i-iarated bv a jilasltiid 9 inch 
brick wall, and 2 and 3, and 5 and 6 by a 3 inch 
plastered chtikor concrete wall 1 ho side walls were 
on one Bide a 2 inc h < avity single brit k wall and on 
tho other a plasUrcil 3 imh hollow tilo wall The 
floors woio all 6 6 inch rcinfoRisl concrete V 
warbling note of frequency 200, 700 or 2 OOO w vs 
generate m room 2 and tli intensity of the sound 
in the other rooms measuri d Ihe ndiution of 
intensity was giiatcr for the high than for tho low 
pitched note I ho average reductions wiio in room 
1, 46 decibels, 3 40 db 5, 47 db 4 and 6, 52 db 
1 ho brick wall between rooms 1 luid 2 would produce 
a reduction ol 66 lb and tho clmkor wall between 
looms 2 and 3, 43 db 1 he difforonce between those 
results and those found m tho rooms is due to tho 
trnnsinibsion through tlu side walls tho floors and 
ceilings of tho rooms In average buildings there is 
the reforo little to gam by partitions producing’ greater 
reductions than o5 or 60 db unless tho side wslls 
are improved to a corresponding extent 

Distance Geometnes 

One of tho host known geomctrual theoremB is 
that any two sides of a triangle arc together greater 
than the third Froi i this simple basis an extensn o 
sot of diataiico goometries has 1 oen dc\c loped. 
Prof L M Blumontlial {Pniv >un btudiea, 13, 
\o 2 , 1938) gives an account of those They an 
based on abstract postulates, with a single com 
pletoly undefined element point aud a single numerical 
relation distance between every two points The 
theory invoh cs considerable difhi ultios, and theorems 
winch are true in one kind of distance gooinotry are 
not necessarily true in another Jo tho thorough 
going pure mathematician, such studies need no 
justification by reference to anything outside them, 
but to those of weaker faith it may be comforting to 
notice that the abstract theory con bo applied to 
determmanta, curves and surfaces, and the calculus 
of variations There is, at present, no mention of any 
applioation to physics However, m those days, 
when now attempts to bring physics under the 
domination of geometry are liable to be made at any 
tune, the physicist must not be surprised if he is 
suddenly confronted with on alarmmg horde of such 
now geometnes, armed with mystenous terms and 
terrifying symbols 
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Messrs H H Lester, R L Sandfonl and N L 
Moohel, at the request of the Arnorican Society for 
Testing Materials jointly undertook to write an 
account of non destructive testing as practised in 
the United States Radiographic methods are widely 
used m the States Pressure vessel manufacturers 
use fifty seven installations, and there are thirty one 
installations for various other appl nations The 
American Society of Mechanical Engineers has 
greatly helped boiler makers by constructing tho 
A S M E Roller Construction f odo of dehnito 
standards of soundness to which manufactiucrs have 
to build Porosity conditions are defined by pictures 
Rejoctablo defects siuli as tracks and iinfiisoil rtgions 


are specifically designated and limits of toleration 
are e^blished for slag inclusions In the paper 
emphasis lias lieon given to practical applications 
and to technological research of direct beanng on 
mdustrial practice In conclusion methods and 
regulations for testing porcelam and glass are 
given All high voltage port i hiin parts designed for 
service above 6 6 kilovolts are given a routme 
flash over test In addition routine mechanical 
tests are inaflo on all suspension insulators Tho 
Polaroid Corporation has recently developed a 
glass Btram detector built foi tho routme inspeo 
tion of glass articles during tho process of 
manufacture 


Rothamsted Experimental Station 


T he RothamsUd Report for 1037* contains the 
results of exixnmcnts carried out at that 
Station during the year, and of crop trials imdor 
token at Woburn and at a number of commercial 
farms, extondmg o\er a largo area Short accounts 
of the work of some of tho dipartmonte of the 
Station are ini luded and also an extended simunary 
of tho research carried out m tho Plant Pathology 
Department since its formation twenty years ago 
The experunents with chalk, discussed m this 
report, aro of great interest because of the Govern 
ment subsidy for the use of various forms of lime 
Although liming is such an old practice and although 
a largo number ol field trials have been oarrioel out 
on the subject there is a lack of precise knowledge 
on many aspects of tho problem Thus it is often 
said that magnesium limestones aro detrimental 
but experiments planned at Rothamsted and earned 
out in various parts of Britain have given no evidence 
of this I he residual value of chalk has also loeen 
investigated and distmct improvements were obvious 
m crops some years after application on on acid 
sandy soil for cxamjilc there is little sign of the 
effect of tho drossmg of lime disappearing after six 
seasons of cropping 

In a country w ith largo numbers of live stock, os 
m Great Bntam tl o conservation and utilization of 
farmyard manure is an important consideration and 
many aspects of these problems liavo been under 
investigation at Rothamsted from its early days In 
the 1937 repiort, the results of the early trials, which 
started m 1862, are dealt with briefly as a preliminary 
to the consideration of the more modem work The 
earlier, long period experiments showed that farm 
yard manure could give yields as high os those given 
by tho Ixist combination of artificial manures, and 
that it hod considerable cumulative effects , m one 
instance, the mcroasos m yield were considerable 
sixty five years after the last application of dung 
A number of modem, replicated exporimonts show 
that tho response m potatoes averaged 2 1 tons per 
acre, and, in sugar beet, 1 3 tons per acre at Rotham 
sted The morease resulting from 10 tons of farmyard 
msmure was about equivalent to that from 2 cwt of 

* Rothsmated KxperlmonUI Station Lawei Agricultiml Trust 
S«port fbr 1037 Fp 226 (Hinxmden ftothsmsted Sxperimental 
Button 1037) 2i M 


sulphate of ammonia Fxpeiiments were also corned 
out to investigate the effects on tho yields of potatoes 
and ol sugar boot, of different methods and timos ol 
application of farmyard manure With both crops, 
late application was superior to tho earlier dressing 
With potatoes the application of tho manure m the 
rows at plantmg time m tho spring, gave an increase 
of between one and two tons per acre more than 
when it was ploiighotl m in autiunn Einally, a 
number ol experiments wore unde rtaken to find 
whether artificials may bo profitably applied on land 
that IS also bomg dunged The responses to sulphate 
of ammonia were uicreased m tho presence of dung 
while, with sulphate of potash there was a small 
decrease 

\n important aspect ol tho organized schemes of 
manuring experiments consists m the accumulation 
by tho Chemistry Department of data which may 
make it possible to pnxlict tho fertilizer requirements 
of sods from their chemical analyses and textures 
In 1936 and 1937 sugar lieet gave muoli larger 
responses than in tho throe procoiling dry seasons 
and thfro was an opportunity ol tostmg laboratory 
methods m this respect J ho amount of inorganic 
nitrogen, obtained m the soil after mcubation, gavi 
a good degree of correlation with responses to sulphate 
of ammonia, while, with phosphoric acid the fraction 
soluble m acetic acid corrospondeii to responses from 
superphosphate It is unnecessary to emphasize the 
importance of this lino of work at Rothamsted, as it 
will not only assist the mdividual agricultural 
adviser, but will also greatly increase the amount of 
useful infonnation that can be obtamed from soil 
surveys 

A note of this brevity cannot do more than men 
tion the work of the Plant Pathology Department 
summarized in this report Among the important 
contributions from this laboratory must be cited tho 
discovery of the green wart’ method of infecting 
potatoes with wart disease , this enables susceptibility 
or immunity to be deterramed withm as many weeks 
as hod hitherto required years Tho mvestigations 
m this laboratory mto the fundamental nature of 
virus diseases were extended after the Imperial 
Agnoultural Conference of 1927, and the problem of 
the ultimate nature of these diseases is tackled from 
many angles In one study, for example, it has been 
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found possible to ainvo at estimatos of the sizo of 
certain of the plant viruses The relationship between 
the msect carrier and the virus is also untlor invostiga 
tion, and some striking results have been obtained 
already in regard to the connexion betwi < ii degrei 
of infection, season and length of fteding times on 
the infected plant 

In addition to discussions of the various mvestiga 


tions in piogriHS, the report contains a wealtli 
of otlior material, such as the farm report, also notes 
on the insect pests and fungus diseases at Uotham 
St* d and Woburn Manj branches of agricultural 
scuiKo gam from the information given m this 
report , the close connexion between laboiatory and 
farm, togi tin r with the tiirofiilly planned hold trials, 
give a high value to all the data supplied 


Precision Methods of Measuring Stellar Radiation 


I N a communication dated October 17, from th< 
Smithsonian Institution, Washington, an acooiint 
is given of experiments made by Dr Charles G 
Abbot, Bocrotary of the Institution and Mr W II 
Hoover, of the Smithsonian staff, at the Mount 
Wilson Observatory of the Carnegie Institution at 
Washmgton, on the total energy radiated by distant 
stars in narrow wave length bands For the measure 
ment of oloctric lurrcnt they used a galvanometer 
which vas twenty times as sensitive as any instru 
mont of this sort used m the post A magnelK shield 
for this very sensitive galvanomctir was made for 
the Institution by tho late Dr J lihii Jhomson, ot 
the General nieetric Company , one ol the world s 
foremost inventors of electrical devices The galvano 
meter itself was made at tho Institution and will 
detect a current variation of 1/10'* of eui amjiere 
I he galvanometer is attached to a thcnnocoupio 
the standard astronomical instuunont for measuring 
extremely minute amoiuits of licat energy 1 he 
thermocouple used by Dr Abbot and Mr Hoovor is 
a more sensitive, and at the same time a moie robust 
instrument, than any hitherto used 

Jhe efficiency of tho now devices lias just ban 
tested in California, using the ( arnegiu Institutions 
100 mch telescope, with encouraging results Dr 
Abbot and Mr Hoover raoasun d with a high degree 
of prm ision the relative energies m narrow bands of 
the spectra of a number of tho brighter stars I he 
total heat which reaches the earth from all tho 
thousands of millions of stars of tlie Milky Way is 
extremely small If the earth dependoil on this heat 
alone, tho tomperaturo would be approximatoh 
— 270° 0 Many mdividual stars m tlio galaxy are 

many times hotter than tho sun, but their radiation 
IS soon dissipated m the immensity of space 
Astronomers have had for many years instruments 
sufficiently dclicato to moosuro the total radiation of 
several of the planets of the solar system It has 
also been possible within the past few years to 
measure the total radiation of selected single stars. 
Ihe aggregate light of such a star is focused on the 
thermocouple, essentially a junction of two wires 
made of different kmds of metal, through which an 
elootrio current is caused to flow by the minute rise 
of temperature produced bv the stellar radiation, 
any variation in the temperature of the junction 
produces an alteration in the current measured by 
the galvranometer Ihe amount of the radiation 
energy necessary to produce a change in the current , 
the distance of the star and tho rate of dissipation 
of stellar radiation in space being known, it is 
possible to calculate the actual heat from the star 
Itself. 


Dr Abbot and Mr Hoover have gone a step 
farther In the radiation of almost every star are to 
bo found all the elements of tho spectrum from the 
infra rod to tho ultra violet Actually the proper 
lions of infra red, visible light and ultni violet differ 
tnonnously in tho radiation of different classta of 
stars It was tho problem ot imasuring the approxi 
mate amount of radiation from a star in different 
narrow bamU ot wave lengths that the bmillisoniaii 
astionomcrs set lliomselvts J liis task reipiind tiu 
most pri'Oiso moOMiromints over attcmjitod 

1 xperionco for the task was diawn fr m two 
sources A division of the Institution has lax n 
ongagi d for years m rn< asiinng the prei iso effects on 
plants of illiuniriatiun from different wave lengths of 
light 1 his rociuired lurthor development of an 
instrument known as the Clirist lansen filter to 
sogrogato narrow bands of wave ) ngths from tin 
light and heat of an aic lamp and also of unpiovc 
inent of tin tin irnocouple Jheio soems little con 
noxion botwocii oat siidlings growing in boxes and 
giant stars a lOhO light yiars uvvay, hut all Nature 
seiins lied together so inextricably that the develop 
mont of this ti(hiii((iie connei ts th i one iiii xtriiably 
with tho other Iho other soun o was the work of 
tho Sinitlisonian Institution s oliscrv ntonos sot up on 
distant mountain tojis in various part so) Ihe world tin 
w vik ol which IS to make very jiieciso ini asuromuits 
daily of minuto vaiiations m the railiation of tho 
siui I his has railed tor more and moro rosjionsivo 
ht-iit iiionsunng nisi ruineni s 

Dr Abbot bogau tho prosriit work in 1927 using 
an mstrunu nt culled the lad om tor projiarcd for 
him by tho lute Dr L h Nichols In 1928 ho ic 
tiirnod to tho tusk using a flyrano raitioinetci ot 
his own construction m which the stinsitni element 
was a small piece cut from tl > w ing of a house fly 
1 le has hopi d to i ontinue the i xixiriincnts o\ or sini o 
with mstnimenlal impiovoments giving greater 
sensitivonosb \ point has now b n naihtd where 
the measurement of the ener^'y m narrow stellar 
wave bands can be made with high accuracy 
It IS possible, however, that muth greater re- 
sponsivonoss will be attained within tho next two 
years before tho 200 inch telescopo, with which it is 
planned to carry out the mam programme of 
measuroments, is set up at Mount Palomar in 
California It may be possible to unprovo the 
tbci mocouple, to elmimatu tho element of drift 
due to the sensitivity of tho two joined elements 
Tho last measurements made by Ur Abbot wore 
at Mount Wilson ton years ago At that time the 
greatest swmg of tho rooordmg liglit spot that could 
be attained was only about one milhmotro This year 
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Mr Hoover cosily obtained swings of twenty milh 
metres, which is equivalent to a twentyfold proeiso 
ness in his mcasureinents 

li or reaching results may be attorned with the 
new technique A means is now at hand of deter 
mining with considc table accuracy temporal iiri s 
depths and compositions of the atmospheres of stars 
and this will make possible more accurate estimates 
of the size and naturt ot stellar bodies 


Economics of Industry 

A rising out of the t onh rence hold in 1037 by the 
International Indiibtrial Rc lations Institute, when 
the theme was pioductiiity and standards of living 
tts influenced bv industrial rolations, the Institute 
has arranged a scries of publications, the I R I 
bocial Iconomic Series, to present the results of its 
studios IVo of those ba\ e now appeared, the first by 
A Carrillo on Mexico s Resources for Livohbood in 
eluding a general introduction to the senes on the 
worlds natural rosounes and standards of living 
(Mexico s Rosoiin es for Livelihooil a Study of the In 
flue nee of Fori ign Ownership Jiy Alejandro Carrillo 
Pp 34 The Hague and New York International 
Industrial Relations Inst , 193H 25 cents) 

This mtroduction outlines the held opened up uicliid 
mg an analysis of the distiibiitionof tho world s raw 
matt rials and a suicoy of tho hitherto abortne 
efforts to deal with the {ireblem through inteniational 
action ilio implications of power production for 
economic organization are also considered, and in 
addition to summaries of the mam arguments m tht 
pajiers submitted to the 1937 Confi rence a number 
of suggestions for immidiate action are outlined 
Mr Carnllo s sjx cial study gams furtlnr interest m 
view of tho < xpropnatum of oil by tho Mexican 
Govoniment since the paper was written and it 
facilitates appreciation of the situation m Mexico 
and the important moral achievements of tho 
revolution 

Tho second paper by M Yergan on gold and 
poverty m South Africa, is a study of economic 
organization and standards of living , it is yet 
another mdictmcnt of tho labour policy pursued m 
South Africa with its deliberate exploitation of 
native labour as part of tho natural resources of tho 
country (Gold and Poverty m South Africa a 
Study of Economic Organisation and Standards of 
Living By Max Yergan Pp 24 The Hague and 
New York International Industrial Relations Inst , 
1938 16 cents) Tho importance of workers’ living 

standards as an element in tho problem of raw 
materials is sigam emphasized, and whde the report 
recognizes that the errors and dangers of the policy 
hitherto pursued are now perceived by an increasing 
body of European opimon, the material it presents 
overthrows a conception of trusteeship under the 
conditions which prevail in South Africa Tho 
importance of encouraging and co operating with all 
those m South Africa, whether Afncan or Europieon, 
who are aware of the dangers and real needs, and 
striving to meet them, is emphasized, as well as the 
need for strenuous efforts to eradicate tho hates and 
prejudices which repression and exploitation have 
developed withm the ranks of both Africans and 
Europeans 


Science News a Century Ago 

Temperature of the Crust of the Earth 

With tho assistance of tho British Association 
T D horbis in 1837-38 made determinations of tho 
ft mpi ratiiro of tho soil in tin noighbourhooil of 
lalmbiirgh, tho results of his exjiorimonts being given 
in a pajior road to the Royal Sociotv of Ijdmburgh 
on Docomber 3, 1838, entitled Discussion of One 
Years Observations of Ihormomoti is sunk to 
different Depths iti different localities in the Neigh 
hoiirliood of Ldinburgh 

3 he principal piirjioso of tho oxponmonts under 
taken by Forties was to ascertain tho progress of solar 
hi at in tho crust of tho narth, and hml no immoiliati 
roforonie to tho question of central heat With the 
view of rendering the obsonations comparable with 
those at Pans and Brussels the lowest thermometers 
had their bulbs 24 French feet ( 25 tt English) bolow 

the surface Other therinomoteis were jilaced at 
depths of 12, 6 and 3 trench foot The observations 
wcie liogun in lohruarj 1837 and wore continued 
weeklj 

The tliree stations for the exponmonts wcio at 
tho Observatory, ( alton Hill, in the sand in tlic 
I xporimontal Garden and in tho compact coal 
formation sandstone of Craiglcith Quarry Among 
other results ubtainc d 1 orbos found that at the 
gieatest depths the annual lango temperature was 
1 45 F at tho Observator)^ , 2 1 1 at the (.ardon 
and 4 I t at tho Qiiarcy 


Footprints of the Chtrolheriam 

Vt a meeting of the Geolcjgiiivl Society on Docomlx r 
> 1838, one of tho c ominunications was An Account 
ot the 1 ootstc ps of tho thirothirium and live or six 
other unknown anmials lately discovored in the 
quamos of Storeton Hill between the Meisoy and 
the Doe Iho communication was iniwlo by Ihi 
■Natural History tsocioty of Liverpool iiiicl was 
accompanied by drawings by J ( unningliam In 
1834 there wore discovered m sovoral cpiamos at 
the village of Hossburg near Hildberghauson oasts 
m a grey quartzose sandstone, roseinhluig to somi 
extent a human hand, and for which Prof J I Kan]) 
proposed the provisional name of Chirothenum In 
Jime 1838, similar casts wero disoovorod in the 
iStoroton Hill quamos Tho Natural History Sociotv 
of Liverpool appomtod a committio to report on 

Iho red sandstone of tho poninsula of Wirral 
may bo divided mto tliroo lajcrs a lower consisting 
of H rod or variegated sandstone) and conglomorato 
a middle of white and yellow sandstoni , and an 
uppoi or rod or variogatod marl and sandstone) 
containing pebbles of quartz It is the middle 
division which was worked at the quarry The strata 
there are of unequal thickness, and aro sofiaratod 
by thin seams of whitish clay The casts appear to 
liave been moulded in impressions made by the 
Chirothenum and other animals walking over the 
clay 

The animal had been tracked by its marks 
16 ft on one stone Although the footsteps of the 
Chwothenum are the most prominent there are slabs 
covered by raised oasts apparently made by tortoises 
and saurian roptiles 
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Societies and Academies 

Pans 

Academy of Sciences (C It 207 753 812 
Nov 2, 1918) 

H Deslandrks Applioni ion of tlio new analysis 
of molecular speotra to some inolecults of partuulur 
interest Applications to the chloride s of phosphorus 
li Roy Electric effects in a system of isotrojiii 
bodies 

S Ma^uu Some i haiai t« iistic propiities ol 
] uchdenn spai e 

A Koi MOOOROFF A gent ruliAation of tho in 
Kjuality of 1 Hodamard hotwnii ujipir limits of 
successive derivatives of a function 

\ G Avakumovi^ Invfiaion of a process of 
simimation, with application 

I SzPiLRAjN Independent ensomhles and non 
separable measures 

(jt (.ODEFRoy iStuhility of rows of tddies 
I K DF IjS-rifi, a MARlJ^oT I aoardf and ( 
Rollin An apparatus for deti rmining the modulus 
ami dinction of velocity in a fluid 

H Minfi r Statistical equilibrium of the masses 
I f stars with three unocpial axes 

A Marcklin Now observ ations on tho increase 
of viscosity in a rnimral oil at lesl 

IJ Kwal and M htsAOi- A inethoil of utilizing 
ordinary counting mechanisins for counting a rapid 
siiccoRHion of phenomena 

J ( ATiiALA and J Clt: 7FI bpectropholomofrK 
study of tlio slow hvdroijsis of ieiric salts 

t Jaussiiran' Alisorption spectrum ot the dc 
\ eloped photographic image 

V DolfjSek and M Rozivai \ method of 
tocahzation utilizing tho Scornann coiUeau 

f Orcfl and Mlle b ( ALLLtot Nowolsma 
tions on the transformations of inagnesuuii jiio 
clilontc-S under tlio action of heat \ lay ciystal 
analysis of tho minerals 

J Juno, R PjtcoiL and J Richard Mrati 
graphy ami facies of the Stampion of tho central 
Eimagne 

(J Arambouro and T 1 romaoet I ho cpiatc rnaiy 
lied of Jam Nang (North AiuiaiiuM Range), its 
stratigraphy and launas 

R Jacquot and R Ravfttx Influence of the 
tocxl concentration on tho development of isolated 
s< odlings cultivated in thee daik Dry vecught incioasos 
and water content dccrcnsca with incieaso of con 
centration of glucose 

M M Janot and I Ctonca ( atuabol from tho 
bark of catuabach (2 ncfnlta sp ) 

M Paget and R Berger Kevw arches on the 
Schryver Fosse reaction and on its analytical appbca 

A Boutahic Study of e olloidal solutions by com 
bmed moasurements of viscosity and optical density 
M Doladilhf Researches on irreversible coogula 

P Ghabar Action ol pepsin on anti pnciimo 
coocic antibodies 

L Parrot and A Catanki Factors m the 
occurrence of epidemics of pialudism in Algeria A 
study of the three typos of infection, under con 
ditiona exceptionally favourable to infection and 
re infection, in 1878 Berbers by regular blood exam 
inations extendmg over fourteen months A form 
of resistance is established at about ton years 
of ags. 


(f ft, 207,813 880 Nov 7,1938) 

M BRiironm Inevitable mstabihtv of a heavv 
liquid which rotates, without relative movement, with 
a solid nucleus winch it surioiuids ocoanograplno 
and geodot II coiisequeni i a (ontrai\ to views hold 
smeo tho time of Newton and I iipliu i no ponnanont 
lontigiiration of the liquid stationiirv with r< gard to 
axes of the revolving solid is stable under tbeso 
conditions 

A ( ottOn Optical mooRUroment ot very intense 
I oiil muons c urronts 

A Blondh Apple ation of Maxwi 11 s equations 
for transform! rs to circuits impoifci tly c oiiph d by 
iron ions tiiiiing to low frequi ncy resonance 

L Kov I loctrostatic cffeits in a system of 
isotropic bodies 

P I F TAV (iiavity monsiiromcnts in tlu Philip 

I J OcMiiir llii dofu i( ni y of incroasc median 
over a [M noil of ytajs Appliiation to tlie statistics 
of nvor floods 

]j Pasquaeini I xtonsion of a property to tho 
whole of an insimble 

M Bruot Potential and senes of sub liarmouic 
film t ions 

R DucHfeNE and A VTartinot I agarde Mean 
R|X»ed asscHiatid with motion in a fluid in turbulint 
flow 

G GARofA ( < neral problem of t xti nor billistics 
tliiid and fourth approximations 

G Ruiarau Passage of corpusdea acioas 

( oulonib potent lal barriers 

P \ AN Ryssfi bfrohe Ca n rih/al ion of thonno 
dvnaniK potentials ih duiod f tom uftin \ 

J Bi IHFNOD Maintonamo of the movement of 
a jicnduluin In miatis of an altcinuting ciirnnt of 
froijucncy higher than its own fro(]iienc\ 

B IsAl Now method foi the moivsiirunent 
of lieavy cum nts J ho n iignetic flux in a 
flexible sol iioid surrounding the (ondudoi is 
mi asiirc d 

J iHiBACDondP (OMivicAP Discrete groups of 
particles oinittid in the coimio < t tin disi itegration 
of nitrogen by last neutrons 

P Ihuenffst hn and a Frfon Spontaru ous 
disintegration of mesotrons, tho jiart k les constituting 
tho penetrating cosmic rays 

B PONTFCORVO A soft radiation omitted at thi 
time of tho capt ire of ncutions bv nuclei 

( Maonan Measurement of { rndmti in of high 
frequency by tho metho 1 ol pur formation 

P EacOMBf and G ( haudron Stud/ by \ rays 
of tho recovery of tho solid solution aluminuun 
magnesium 

( Dirvvr and G Mazars Identilication [by 
qualitativi micro analysis] of the halogens 

H (.L^MFNi Magnosuim bromopontamethy 1 
Ik ii/( no 

V' Mikonovitc H and A \iaut Lomplox stiiicture 
of tho lower stratosphere 

H Marcelft Presence of free and conibinol 
glycerol in the vvatorv juico of the olive 

R Souiops Embryogi ny of thi Boragiiuiccw , 
divdopniciit of the embryo m hrhiwn vulgare L 
P I HABANAbD CoiTe'’tic)n of a special point 
concenimg the morphology of the Jiy popharyngoal 
musculature of tlio Achindac 

O Sandctlesco and A GntARD A new method 
for the quantitative separation of alcoholic com- 
pounds 
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Cracow 

Polish Academy of Sciences and Letters (C R , Nos 
6-7, Tune 17, 1938) 

S SzczbNiowsKi, St Zifmecki and K Nar 
K iKWicz-J ODKO Specific lonizatinu churactonzing 
cosmic rays Moasuroments mode duiing a fiee 
balloon oscxint on May 14, 1938, indicate that 
loni/ation at heights of 6 5-10 km is proportional 
to the denaily of the goa in the ionization chamber 
1 Banachikwilz Problem of the variations of 
the solution in the method of least squares 

W SwiprosfAWsKl Contribution to the study of 
phenomena at the critical point 

L Mabchlfwski and W Bednarozyk Absorji 
tion of ultra violet radiation by organic substances 

(48) Azinos and analogous compounds 

L MABCHiFWSKt and T (holkwinski Absorp 
tion of ultra \iolot nuliation by organic substances 

(49) Indirubiiie and indigotme 

B SkarZynski Spectiographio studios of com 
pounds of the flavono typo 

K Dzifwonski and Mt.t.f. M M^rusinska 
Studies of 1 methyl 4 aceto naphthalene 

K DztEWONSKi, K SrEO and P /agala Ketones 
dorivod from 2 6 diiiiethylnaplithalene 

K DzifWONSKi Mixe M Marusinska and T 
Moszew Syntheses and transformations of com 
pounds of the tyjio of the 2 naphthyl 4 arvlamiiio 
quinolines 

St Pawiowski Morphology of the southern 
cxlgo of the plateau of Lublin 

J Nowak Problem of the limits of the Polish 
oil basin in the ( arpathic flysch 

B Krygowski Studies of elastic materials of 
quaternary origin with tho aid of geological and 
potrographical methods 

J Kovats Influence of tho presence of iron and 
of molybdenum on one hand, and of tho sod humus 
or humus ash on the other hand, on the fixation of 
nitrogen by AzotnbacUr 

T Biborski Histological structure of the veins 
of Oadus morrhua 

JtLLE J Janiszuwska Kosourches on tho life 
and development of internal parasitic vcomis ol 
Pleuronectes flema L 

F Pautsch Hole of the medullar\ tube and of 
the dorsal coni m tho development of the tail of 
tadpoles of Rnna temporana 

J Mak6lski and bT Smregzynski New rcsearohes 
on tho Ploistocono Colooptora cif Loki Uolne near 
Pilzno 


Appointments Vacant 

Apilioationb are Invited Tur tho f Ilowtiig an iiitni nln uu or 
before tho dst « mentioned 

LEOTCRPB n HECTRIOAI AND Mrchankai, EsaiNURKiMi In the 
Stockport Cl liege for t urther Fducatlon — Iho Director of 1 In itlon 
lown Hall Stockport (D oemb r 6> 

Tracrkb or CHlliigTBY bi tho Northern Pilytcihnlc H lloway 
London N 7 — The Secretary (Deciinber 0) 

Licturir in HBCHAinoAl ErQiNEERINo In the Burnley Municipal 
College— The Director of Education Ediicatlin oiDclb llumlcy 
(December 8) 

Hbad or TH« BNOticMRrso Dipartkist of the Ifnndon reohnleal 
Institute— The Socrctary Ednoatlon Offlcea 19 Great George Stnet 
8W1 (December 8) 

Liotoeer IE Kdooatioe ahb PsTOHOLoor In nhodea Unlienilty 
College — Tho Secretary High Oommleali ner fir South Afri a Trafalgar 
Square London W C 2 (Deoembei 10) 

Liortmit IE OreueTET in Bhodei Uulvoralty CoUege Oraliama 
town — Tbe Secietaix Hl^ GommlMloncr fur South AiVloa, Trafalgar 
Square London W (; 2 (Deoember 17) 


Forthcommg Events 

[Meeting) marked unlh an asttriak are open to the public ] 

Monday, December 5 

llovAL GhoaKAPHlOAb SooiErv at 5 F F lorgusson 
]<aiiuno and Water Supply ui Western Kajputona 

Univkusitv or Lleds, nt '5 16 — Dr L Dudley Stamp 
llie Utilisation of Land in Britain * 

Tuesday, December 6 

Norman I ot kykr I m turb (in the G ildsmitlis Hall 
Foster I ano Choapside I ondon F C 2) at 4 — Dr 
H bp n ir J mis 1 U b Tho Atmosphoros of the 
Planets 

Wednesday, December 7 

Society ron ihe Study or Alcukmy and Iariy 
C mcMiSTBY (at Quuin Mary C/oUege London), at 8 
J C Gregory From Magic to b< i nto’ * 

Thursday, December 8 

Royad bor IPTY, at 4 fO — Dr Irvmg T,angmuir 
ForMimRs ‘Mol ular Hilins (f'llgrim Irusf Let 

Royal College; op Suboeovs op I voland, at 6 
HAT I airbank Ini reaseil and Dti reased Density 
ot Bine with Special Reforineo to 1 ibrosiM f 1 )il 
M arr w (Rob rt J mis Mi m irial Locturi ) 

Friday, December 9 

Physical Sociecy and Meilr and iNSTRnMrvT Sbctic n 
or THE iNSTiruTiON OF Lleotbical Enoinfkrs (at tlin 
Tnstilutinn of Plicliiial Inguieers) at 7 -Discussi n 
on Llectro oeoustiis ’ to bo opened by Dr C V 
1 Irysdale 

Royal Institution at <) — Dr Irving Langmuii 
For Mem R S The Piopirliis and btruiture of Pr 


Reports and other Publications 

(not included in the monthtu Bookt Supplement) 

Great Britain and Ireland 

Ih I Aophleil Irinsactlons of the lloyal S II Ij fl nln Ser 
A Math matl al anl I hysl al 8 i nr s No 781 \ol 2)7 Ir 
lagatlin I Wave paikets Incident obliquely ui ii a SImlinul 1 i 
iphen BrDr H G Booktr Pp 411 461 &( S ries I) Blologi si 

Sclinc 8 N 5,>» V I 22U Thi FoUto V Ims X , lU Strains an I 
K a ti nn by K N Salaman Fp 167 217 hplatis 18 26 ir« 
(london (ainbrilg Unlv rsity Fr m ) |HI1 

Itip rt f( mmittee on Evacuation WlthaCovenngM morand i 
I V the S or tary of State for tho Homo Department (tiiid 581 ) 
1 I Iv 1 JU (Lon Ion 11 M Stationery Offlee ) M not [HI 1 

Hoard of Control (F ngland and Wall «) Ileport on t ardlaiol Treat 
m nt an I on the Ptwu iit Application of Hypoglyiam li 8h i k Tr nt 
in nt In Schirophrenia By Dr W Ri oa ThomaA and Dr Isabel 0 II 
Wilson Pp "U (London It M Slatiomrv Olflce ) 1« nit |9I1 
Royal Meteorological Society Bibliography of Miteorologi ul 
Literature Prepared by the Royal M teorologlcal Soclity with tl 
I illab nation of the Mitcorologlcal umcc V iT 4 No 6 (January 
June 1918) Pp _J5 294 (London Royal Mi teorologlcal Soeii ty ) 
ie ed net [101 1 

Gas Works Effluents an 1 Ammonia By Dr Arthur Key Fp 1 - 
(Ton Ion fnstitiitlon of Gas Fngincers ) 6t nit [1111 

London Sohool of Uygli ne and fropical Medicine (Hnlvorslty f 
I ondon) Incorporating tfie Ross Institute Report on the Work of 
th) School for the Year 1937 38 Pp xlv MIS (London London 
School of Hygiene and Tropleal Medicine ) [1111 

GnlTcrsItT of Cambridge Solar Physics Observatory Twenty 
sixth AaniiU Report of the Director of the Solar Physios Observatory 
to the Solar Physics Commlttoo 1937 August 1-1938 July 81 Pp 
4 (Cambridge Solar Physics Observatory ) (1211 


Biillet In of the Bingham Oceanographic Collection Vol 6 Art 6 
A Contribution to the Life Histories of Atlantic Ooean Flying Oslue 
ByC H Bredcr Jr Pp 128 (New Haven, Conn Yale Uni 
virslty) [1911 

Annuario del Roale latituto I ombardo di Sdenxe s Idittore 1038 
Pp 220 +51 platea (Milano Reale Istltuto lAimbardo ) [1211 
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The Victoria History of the Counties of England 


W HP N m tliL tally months ol the piosent year 
the one hundredth vohnno* of tiu \ ictona 
History of the ( ountits of 1 nuland issued fioin the 
press it marked a mnmorablo athioviniLnt m 
which all who have been issociitcd with the woik 
may foe 1 a k Ultimate pride Tn< vitably this feeling 
IS mingled with legrit that so many among the 
promotds and tin collaborators of tuilui days 
lannot now enjoy the credit that is their dm not 
least among thun thi one man tin late Di 
William Page to whose courage tenaiity of pur 
pose Old organiiSing ability wc owe it that this 
gieat undertaking is still in existence to puisne 
its way towards eompletion 

The V utoiia Histoiy ot the (.ountits ol f ngland 
was conceiytd on a gimrous stall and wlun the 
oiiginal piomoters came to work out thin plan in 
detail the magnitude ot the task thi y had iiiidei 
taken might well have daunted the boldest 
Something of its stiipindoiis ihaiacter the 
oiganization involved and the difficulties to be 
overcome of whieh not the least has been finance 
may be gauged from the fact that in just under 
forty years less than oni h df of the work has 
been completeil 

Ihe conception ot a new histoiy mil siiiviy of 
the counties ot England to supersede the partial 
out of date and oftin unsatisfactory records 
existmg in the closing years of the Inst century 
was due to Mr (afterwards Sir) Laiiruiu Oomiiie 
whoso genius is a research woiker ui the remoter 
holds of the social history of the hnghsh pcoilo 
was equalled only by his vision m the co oidiiiation 
of learning m the study of the past and his power 
• The VIotorl* History of the e lint; 
seliman Vol fi The Rap of Haetli 
tt e ConntlM of Kngland ) ?p )(Vt-2"9- 
Uiilveriity Prew 1937) 42f net 


> lltcd by I 
let rla HIston f 
<1 lid n Oxforl 


of inspiring otlicis with an cnthnsiasin hko his 
own Thesnivey was planned to cove i tin natuial 
features the geology natural history the arch eo 
logy and soeiil histoiy m the hioidist sense of 
caih comity 1 ul its essintHl h Uiiie and iis it 
were its mainspring was to bo the topographical 
icioril adetaileiil ilesiiiptive ind Instorii il account 
of town vilhge and hamlet not only including 
import uit histone hnililings but ilso omitting no 
featuie of hisloiic nnliquanui or anhitcitiiral 
mtiiest hor examph the rieord covers those 
important factors in the development ol Lnglish 
soeial lift the mmois traimg tlnir history in the 
vaiioiis f iinihos th it haao hi Id the in not onuttmg 
to give consideiation to the lui ildiy of llnso 
IS will us ot till othii impoilint tamilies of the 
county Ihe most easud ^1 iiieo through the 
page s ot the luindiedth volume coxeiing the top i 
gi ijahv ol i diMsoii of Sussex will s i\o to 
mdieate how futhf illy and with what eomji tint 
completiniss the oiiginal scf me in tins depait 
ment of the wi rk has lieen lespeited and riiiiid 
out Not oiiK has I are been lavisliid on prtpiia 
tion to eiisuio iceiiracy of d tail but also eviiy 
ottoit has belli made to ensiiie that no hast item 
of interest ei signihcance should escape notice 
Needless to say eonniy iiioris have been i in 
sacked for i are and iisnally in ii lessihlo documents 
plans majis and illu trative mateinl wlinli might 
serve to illunun ite past history Ihe scale ol the 
work and tho labour mvolved in its preparation 
may Im estimatcel from the fact that tho record of 
no county will be comploteii m loss than three 
volumes several nm to nine while one Norfolk 
will n quire ten loliimes One volume is to lie 
given to Roman England 
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It 18 of interest to note the origin of tht title of 
the History When jioriuiasion waa sought to 
dedicate the project of providing a history of everj 
county of England to Her Majesty Queen Victona 
its importance waa at once recogniri d by her Not 
only did she graciously accept the dedication but 
she also commanded that the histoiy should bear 
hu name A like patronage has betn extoiidod to 
the work by her successors Each in turn has 
expressed S3mipathetio interest in its progress 
and on the occasion of the celebration ot the 
publication of the one hundredth xohime Lord 
Athlone as Ch inei llor of the University of L intlc n 
rood the f( llowuig message from H M the King 

The King has Ic irnod with much Hitisfiction it 
the publication of the hundredth volume of the 
\ ictoria County History which you are celebrating 
His Majesty cordially congratulates all concern^ 
in this notable acluovemc nt and desires to assure 
>ou (hat he fully shares the interest evinced by his 
pridecessors m the progress of tin woik 

The Hchcim foi this boldly conceived county 
survey wxs successfully launched by the publica 
tion of the first volume of Hampshire m 1900 
Mr H A Douhleday being the editor Iwo years 
later Mr W Pago was joined with him and m 
1904 became sole editor continuing to act m that 
capacity until hia death in 1934 This long period 
of oflBee was one of many vicissitudes and anxieties 
In the first four years of lus editorship between 
lfK)4 and 1908 Mr Pago accomplished the remark 
able feat of publishmg no fewer than thirty mne 
volumes of the History to which professional and 
lay workers extended a cordial welcome for its 
accuracy scholarship and technique of production 
At this point however financial diflSculties began 
to press and the rate of pubhcation slackened 
until with the outbreak of war in 1914 the work 
came to a standstill 

At the close of hostilities the position of the 
History offered httlo prospect for the future The 
efficient staff which Mr Page had collected and 
tramed had been dispersed and the affairs of the 
History lay m Chancery until the late Lord 
Hambleden came to the rescue purchasing all 
assets and nghts which he handed over to the 
editor m 1922 Nothing daunted by the diffi 
culties which confronted him Mr Page set to 
work, and m the next ten years pubhshed eighteen 
volumes relying for his financial resources on 
what could be raised for the production of each 
volume m turn In 1932, however feeling the 
burden of his years and anxious to secure the 


continuance of the work he offered the Histoij 
to the University of London The gift was ac 
Cl pted and since then pubhcation has been 
earned on by the University the work of ad 
ministratioii being entrusted to the Institute of 
Historical Research 

Although the contmiud existence of the Histor\ 
is assured by its liansfer to thi University of 
London it by no meins follows that all difficulties 
standing 111 the way of that steady and rapid 
progiess towards completion which is ossintial to 
its value as a record have been smoothed awa\ 
\s chuitman of the University Court Lord 
MicimUin pomted out on the occasion of the 
eeleliratioii to which reference has already been 
made while the Umvcisity holds itself responsible 
for general expense s mcluiimg a too exiguous staff 
it IS not m a position to boar the burden of pay 
mints to contnbutors anil costs of production 
which up to the present have exceeded the income 
from sales by on the average a sum of f7(K) for 
each rolimie At present the University does not 
feel justified in commissioimig a new volume until 
it IS assured that suih a sum will be made good 
by piibbo and private benefaction It is however 
to some extent reassunng to note that at the time 
this statement was made the authorities had put 
m hand the preparation of seven new volumes 
kor these volumes adequate financial assistance 
has been secured but continued publication 
depends upon further support 

lor a work of the oharactor and scope of the 
Victoria County History it is obvious that the 
ordmary channols are of little avail No doubt as 
the value of the work is more widely reoogmzeil 
larger sums will accrue from its sale The present 
tendency towards an moroased interest m local 
antiqmties and history among the pubho justifies 
such an assumption and the appearance of the 
County History on the reference shelves of public 
hbranes in the more important centres of popula 
tion will be expected as a matter of course Nor 
doubtless will the pnvate benefactor ever be 
entirely lacking But it cannot be antioipated 
that these sources will be adequate to meet the 
needs of pubhcation without substantial backing 
from the pubhc purse That a more liberal flow of 
funds from this source is to be anticipated is 
mdioated by recent action of the Minister of 
Health He has announced his willingness to 
sanction application from local governments for 
leave to make grants for the completion of histones 
of areas withm their junsdiotion Substantial help 
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under the provisions of this annoimoement has 
already been received from several local govern 
ment bodies me hiding the ( ounty f onncil of 
Warwickshire and the City (councils of Birining 
ham Coventry and Oxford This example might 
and no doubt will bo follow od hljorally by other 
local councils in due couisc 

There arc however a numbci ot reasons for 
urging that a publication doing work such is that 
which the Coimty History might carry out given 
a more rapid rate of publication is of national 
ind not merely of local interest aiiel should be 
Hubsieiiiied fiom national funels lust as in the 
instance of an ancient momunent it has not 
infii epiently occiiried that its importance as i 
piece of historic e vielonce of national inte rest has 
justified a nation wide apjioal for funds for its 
preservation ihere can be no two opinions that 
it was a calanuty that publication of the Victoria 
( ounty History had not been complotoel before the 
outbreak of hostilities m 1914 If the contemplated 
county Hiu-vey had been complete then it would 
present a iiiiKiuo summation of the dovdopment 
of English culture at a time when hod wo but 
known, it was about to suffer i fundamental 
transformation Although we have it now but in 
part it IS no loss imjiortant that we should have 


as its pendant a record at the present time when 
the character of the English coimtrysidc is chang 
ing before our eyes Tune is the essence of the 
contract and it is desirable in the extreme that 
the record should be miido before these c hanges 
ha\o gone too tur on their w ly No doubt local 
interest m the long run will ensure that in due 
eourso each county historj will ittam completion 
but as a national undertaking — and the Victoria 
History as a whole is no less the \ duo of the 
survey resides to a groat degree m thi extent to 
which it can present a si ru s of contemporary 
pictures giving iii sum a loconl of the cultural 
development ot hiigland is i whole Plus is i 
work of educational value to the entire nation 
both now and future generations and as such 
IS one which national lesourecs might bo asked to 
subsidize apsit liom the contiibution of local 
funds It IS true that it may ho urged that in 
respect of evidence of antiquity still standing the 
obligation of national funds is met by the work 
ol the Historieal Monuments ( oinmission How 
ever \aliiablo the work of that Commission may 
be as 1 record it cannot give the facts their 
nitural and oiiltui il sotting It is this setting 
which oientually when the Victori i ( ounty His 
tory IS foinplote will endow it with abiding value 


The Botanical Gardens, Leyden 


1587 1937 Hortus Academicus Lugduno Batavus 
The Development of the Gardens of Leyden 
Umversity By H Veendorp and li G M Baas 
Becking Pp 218 (Haivrlcm rypographia 
Eiischodaiana, 1998 ) 

A CERiAIN amount ot confusion exists in the 
mmds of some botanists concerning botanical 
gardens, especially with reference to thoir origin 
and history This is probably line in no small 
measure to a niisunelerstandmg of the term 
Botanical gardens may be considered to bo gaidens 
in which the plants are deliberately irrangod 
accordmg to botanical classification and where 
plants are grown and studied from the point of 
view of their botamcal and oconoinio importance 
In this way such a garden ebffers widely from a 
park The former has as its primaiy objective 
' botanical research and education the latter that 
of beauty and recreation The fact that the 
objectives m nearly all cases overlap is immaterial 
Failure to recognize the ilistinetion between a 
botanical garden and a park probably explains the 


difference ot opinion coruirnmg tlie \ atuan (lar 
dens Some cl um that these g iidens iii the oldest 
existing Imtanir il gardens in the world sinexi they 
were established by Pope Nicolas HI in 1277 
Since that date their location has lieon ch inged 
several times the present day Gardens being 
founded m 1883 at the toe t of Tanieulus They 
aie twenty seven acres m extent Botanists who 
ehum those Gudins as the oldest botanic d 
gaidens do so on the grounds that a small portion 
of them was used for phaimaccutieil and oxpen 
mental purposes Othois point out that the 
Gardens were foundeel by Nu ilas essentially as a 
recreative park Thus the exjMnraental side was 
mere Iv a siele issue 

One of the first botanical gareiens of which there 
are authentic records was the Royal Garden 
founded by Ihotmes III at Karnak in Egypt more 
than three thousand years ago The plants 
cultivateel theie wore probably of utilitarian value 
Another early garden established with the express 
purpose of aiding the study ot plant life was that 
founded by Aristotle m the foprth century n c 
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and pla«‘d under the direction of hia pupil, 
Theophrastus 

The immediate pieciirsors of the ptesenl-day 
Imtaiucal gardens of the world were the physio 
gardens of the monasteries and convent s Their 
contents were deteimined chiefly by therapontn 
and culinary value Herb-lore was the prerogative 
of the layman, but the more systematic study and 
cultivation of plants of proved medicinal value 
remained with the cloister gardens 

Latch, ])lant drugs and even living jilants began 
to seep into Kuiopo irom the Near East, and in the 
early sixteenth century the seicneo of pharma- 
cognosy became established m Pisa (1543), and 
Padua (1545), where medicinal gardens attached 
to the Universities were estahlishwl The founder 
of the Pisa gaiden was Prof L Ghini, but the 
gardens achieved grc'atei fame under their stniond 
director, Andrea (V'salpini, whose work muiked 
the lieguinings of present-day systeinatio botany 
In Italy, other botanical gardens followed Padua, 
among the best-known of which were Florence 
(1656), Bologna (1057) and Rome (1660) 

The Jardm Royal des Plantes Mediemales was 
founded in Pans Guy de la Brosse, the king’s 
physician in 1636 Its present name, Musee 
d’Histoire Niituielle, was given to it in 1790 

The Chelsea Physic Garden was (‘stablishwl in 
London by the Society of Apothecaries in 1673 
It was established foi the study and teaching of 
botany and for jiioviding material to that end, and 
was extended by Sir Hans Sloane in 1722 It was 
handed over to a committee of management for 
botanical leseurcli in 1902 

Sehbneberg, near Beilin, was the scene of the 
foundation ol the Staatliche Botaiiisehe Garten 
und Museiiin in 1679 hut during 1897-l!Kt7 the 
garden was transferred to its present site in 
Berlin- Dull lem It is now about 100 acres in extent 

The world-famous Royal Botanic Gardens at 
Kew, Surrey, of an area of 288 acres, are a much 
younger institution Plants grown by Lord Capel 
of Kew House formed the nucleus of the Gardens, 
and in 1757, William Alton, a former student in 
the Ghelsea Physio Garden, was appointed to 
extend this nucleus also as a physic garden But 
the Gardens wore not established as a national 
garden until 1841, under the direction of Sir 
William Hooker 

Last year, the Botanical Gardens ol the Univer- 
sity of Leyden celebrated their three hundred and 
fiftieth anniversary, which is of special interest 
smee Dutch botamsts and Dutch Imtanical gardens 
have had an exceptionally important role m the 
development of botamcal science throughout the 
centuries The names of Leeuwenhoek, Swammer- 
dam, Ingenhousz, van Marum and Hugo de Vries 
are sufficient to establish claim to pre-eminence in 


this field Furthermore, apart, from the Gardens 
at Leyden, there are several others ot first 
importance, such as those at Amsterdam, where 
de \'iie8 earned out his eporh-inakmg genotical 
oxponments on CEnnIhern Furthermore, the won- 
derful collections m the Gardens at Biiitenzorg in 
the Dutch East Indies are known to all present-day 
botanists These Gardens were founded by 
C G (' Reinwnrdt, who was director of the Leyden 
Gardens in the eaily eightoonth century. 

Even to-day, botamsts are much indebteil to 
Holland, anil especially Amsterdam, The Hague and 
Ix-yden, for the advamemont of their science 
Butaiiical leseaii h is very healthy in that eountij , 
its present botaiuial piiblieations melude Chromed 
Botanica, under the editorship of Di Verdoorn, 
which IS international in its scope, and many othei 
journals and also books of more specialized interest 
Now comes the commemoration volume ol the 
Botanical Gardens at Leyden, which is of interest not 
to botanists alone but also to other men ol science 
The Umversity ot Leyden was founded m a 
monastery m 1675, but owing to lack of space the 
establishment of a medicinal garden was deferred 
Later, the municipal coiuuil granted an extension 
of land and the Gardens weie established in 1587 
The professoi of medicine, Goraerdt do Bont, was 
offered an increase in salaiy of fifty guilders “if 
willing to continue as well m winter time to explain 
and administer anatomy, as in summer to explain 
the herb.s to students of 1111 x 110100 ’’ 

In 1589, de Bont was sueceeclod by Pieter Pauw 
as professor extraordinarius of medicine Owing 
to internal dissension, however, little was done foi 
the Gardens, and m 1592, Clusius (Charles de 
I’Escluse) was appointed It was C'bisuis who 
foresaw the great importance of plant bulbs 
The first inx'entory aiid plan of the Gardens wore 
mode III 1.594 The Gardens weio divided mto four 
cjuaclrangles hy interseeting paths and contained 
more than a thousand different speisos Though 
no partieiilarly systematic plan was followed at 
that tune, the “Index” of 1594 was that of a 
hortus botameus rather than a hortus medteus, 
showing that the Gardens were an expression of 
Clusius’s purely botanical pomt of view 

The first pnnted catalogue of the Gardens 
appeared m 1601 In 1685, there were three 
thousand species in the Gardens in 1740, seven 
thousand and at the present time there arc 
between eight and nine thousand 

The 1628 catalogue owed its existence to the 
fact that the then director, Adolf de Vorst, was 
asked to show “more activity and application” 
The catalogue of 163.3 showed the appearance of 
several North American species, the centre of 
distribution of which was Pans It is charaotenstio 
that the moat common specific name apphed to 
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those plants by the French was ranadermiH, l)v the 
British, vtrgxnicus, and by tho Italians, indicnn 
Among other introductions were the \'irginian 
cicepor and the Jeiusalein artichoke 

Herman Boeihaave was appointed director of 
the Ganlcna in 1700 He has lieen described as “a 
Physician and plant -lover by tho Grace of God, 
Professor of Chemistrv and of Botany by the 
Grace of the Board of Curatores” Among his 
botanical correspondents were Willi.un Shcrard 
and Hans Sloane It is interesting to note that 
when considering his successoi in 1720, Boerhaave 
bad in mind iScheucbzei of Zurich and Dillenius of 
Oxford, but since neither was a chemist both were 
lejected, and A van Koyen was appointed 

Linna'iis visited the Botanical Garilens at 
Levden for the first time in 1735 He foimed a 
close connexion with the Gardens, and dedicated 
his “Genera Plaiitauim” to Boerhaave, who wrote 
of the work, “centuries shall praise it, tho good will 
follow it, all will derive profit from it” The 
human element conies in when we read that in 
order to coax Linnteus, Boerhaave offered him a 
two-yeai plant-collecting tnp to the Caiie, but 
Linmeiis dei lined it since be had a biido waiting 
tor him in Sweden 


With a liiitbei succession of directors, the 
Gaixlens continued in prosperity, and maiiv more 
species, especially of Japanese origin, weie accpuied 
In 1S91, .Tacobiis Janse was appointed to the chair, 
wheie he did forty vcais of splendid woik He 
retired m IttJtt and has only lecently died 

Tho Gardens aie now under tho diicctorship of 
Prof L G M Baas Bec'king, co-author of the w oik 
under review His is a splendid heritage In the 
Gardens of to-day, periods of aichitcctiiie and 
contiiiies of endeavour arc reflected But theie is 
no fear for the future of the Gardens They aie in 
gocxl hands, as rc'flec ted m Prof Baas Becking’s 
concluding woids uv this monumental book ‘ We 
have cause to bo contented, but ve should take cart 
lest we be salisjud ” 

The authors of this book, H \'eciidori), hoi in- 
Uinus, and \j G M Baas Becking, /iraiftclvs liurti, 
are to 1 hi congratulated on a work of inestimable 
value to botanists , for apart from an absorbing 
history of one of (lie most important of botanical 
gardims, we are offeied a wealth of botaiuial 
iiifoi Illation of iiioie general ayipeal 

The text is beautifully illustrated with sketches 
by .1 Spier,!) \ Bueno de Mesc|uila. J llaphael 
and Miss M L K van Wcvdoni Clatei bos 


Data of Ferromagnetism 


Magnetische und elektnsche Eigenschaften des 
Eisens und seiner Legierungen 
\'on Dr 0 v, Auwers (Aus “Gmeluis Handbuch 
der anorgonischon (Jhomie”, herausgegeben von der 
Deutschen Chenuschon Gesellschaft ) Pp Ixn |- 
1421-1634 j-466 + 148 (Berlin Veilag Cheinie, 
GmbH, 1938 ) 84 gold marks 

'' I "'WO parts of “Gmeluis Handbuch” deabiig 
with the magnetic and electric properties of 
iron and its alloys have previously been published, 
the first deahng with ‘pure’ iron and the iron- 
carbon system (1934), and the second with alloy 
steels (1936) Those are brought together in the 
present volume, with a supplement covermg the 
literature up to September, 1937 

Magnetic and electric properties are surveyed m 
separate sections m each part, the magnetic sec- 
tions accountmg for about three quarters of the 
whole Tho first part opens with an mtroduotory 
section deahng with definitions and units, and 
m a general way with thoones of ferromagnetic 
phenomena Most of tho experimental matenal 
18 presented under tho mam headmgs of intensity, 
susceptibility, and hysteresis The effects of form 


gram size, thermal and mechanical treatments, 
temperature, stiain, and alternatuig fields arc 
reviewed under each heading Further sections 
deal with the Barkiiaiiscn effect, magnetostriction, 
and galvanoiuagnotic effects Tho survey of 
electric properties includes sections on resistance, 
contact potentials, and thermo electric effects In 
tho second pait, some six hundred alloy systems 
are treated m turn m the Gmelm system older at 
a length ranging from that of a treatise, as for the 
magnetic properties of the uon-silicoii and iron- 
niokcl systems, to that of a bare reference 

Apart from a number of general literature hsts, 
the reforoiicos are incorporated m the text, to the 
number of tens of thousands Tho text is largely 
a guide to the literature, either without comment, 
or with brief abstracts, supplemented by general 
surveys introducing many of the sections In 
spite of the necessity for conformity with a rather 
rigid plan, the author of the text has succeeded 
remarkably well in infusing a measure of spon- 
taneity mto tho presentation, and a profound 
familiarity with the subject-matter is shown by 
the easy conciseness and clearness, and by the 
appositeness of cross-reference and footnote 
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Extensive numencal data and numerous diagrams 
are given these formmg one of the most valuable 
features of the work 

With the general soheme of arrangement of the 
Handbuch based on the subdivision of subject 
matter by substantes reference to the work done 
on any particular alky is very straightforward 
Reference for other purposes is facilitated by 
summanes at the ends of the second and third 
parts mdicatmg under which alloys the more 
important phenomena are disciissed and by 
extensive tables m which the alloys are arranged 
in accordance with their properties There are 
also lists of patented alloys similarly arranged 
and of the compositions of alloys having special 
trade names 

It IS for the unprecedented comprehensivi ness 
of the survey of ferromagnetic properties that this 
\ olume 18 particularly valuable As % treatise on 
ferromagnetism it inevitably suffers from the fact 


that mckel and cobalt cannot be considered except 
as constituents of alloys and that the theoretical 
side can be considered only moidentally As a 
record of expenmental data and as a gmde to the 
hterature however it is m a class by itself It 
will be mvaluable not only to chemists but also 
to physicists concerned with magnetism to 
metallurgists and to oleotrotechnologists 

Exammation of this volume focuses attention 
on the overwhelming mass of experimental work 
which has been carried out on ferromagnetism 
against which understanding of ferromagnetic 
phenomena is revealed as still pitifully meagre 
It 18 difficult to avoid the foehng that if even a 
small fraction of the energy devoted to the aoou 
mulation of expenmental data hod been diverted 
to serious theoretical mvcstigation a much more 
satisfying state would have been reached not only 
in the science of magnetism but also m the 
isBOoiatid practical art F C S 


Castelnuovo's Collected Works 


Mcmorie scelte 

Per Guido Castelnuovo Pp \ l o88 (Bologna 
Nicola Zaniohelli 1937 ) 12) bre 

pROF CA&ILLNUUVOS scientific jubilee 
occurred m the year 1936 and m the same 
j tar he retired from the professorship of geometry 
at the University of Rome a post which ho had 
held for nearly forty fiio years lo mark the 
occasion his tnends and pupils urged hmi to 
pubUsh a I ook of mtinoirs and decided to found 
in his name a scholarship at the University to 
which the proceeds from the sale of the book 
should bo devoted After some delay the book 
has now appeared Contaimng as it does most 
ot Castelnuovo s major works it needs no mtro 
duction to students of algebraic geometry who at 
one time or another find it necessary to consult 
all of them Its value is enhanced by the fact that 
here and there the author has added brief com 
mentanes of great interest showmg the relations 
between the various papers and gmng some 
account of their uiception 
The present book opens with a senes of papers 
representative of the author s work during the early 
Turm penod (1887-91) when he was m daily 
contact with (kurado Segre It has been said that 
the modem geometry of curves was bom under 
the arcades of Via Po Turm the fruit of con 
\ ersations between the two young mathematioians 


In pro(f ot this the second pajicr if the series 
contains the celebrated usult conoeming the 
maximum genus of a cuive m a givin spate 
lliese researches ciihmnate m a long memoir on 
plane curves which may bo said to imtiato the 
modern study of linear systems from the in 
vanantive point of view lo Castelnuovo we owe 
the mtroducti n of those virlual characters which 
play a leading part m all later developments 
The second penod which begins with Castel 
nuovo H appointment to the chair of geometry at 
Romo 18 remarkable for the wealth of results 
and for the unity ol aim displayed throughout 
The years 1802 97 saw the croition in the theory 
of algebraic surfaces of a vast new branch of 
geometry which is almost entirely the work of two 
men Castelnuovo and Ennques Castelnuovo s 
own contnbution to it was a long chain of memoirs 
which dispose of an array of important problems 
many of them landmarks in the theory The whole 
of this work is oharaotenzod by the utmost 
ongmality and resourcefulness the author has had 
to forge bis own technique for each special problem 
First comes a number of preparatory notes which 
discuss various simple types of rational surfaces 
and criteria of ration ahty Those it now appears 
were almost prophetic for they were destmed to 
be invaluable m the general dismission which 
almost always reduces in the last analysis to the 
examination of particular cases Then follows a 



NATURE 


1017 


No J606 Dec 10, 19J8 

group of famous memoirs on the rationuhty of 
plane mvolutions, the conditioits of rationahty 
of a surface and an exhaustive study of linear 
systems of curves on a surface, with all the remark 
able inferences which can lie drawn from it So 
mtense was this period of research that few funda 
mental questions remained to bo settled afterwards 
One of them however was disposed of only a year 
ago by Beniamuio Scgio 

In the ensuing jieriod the author’s interest turns 
fiom the methods of algebraic geometry proper to 
the consideration of transcendental questions The 
most celebrated paper of this group contains the 
theorem that the mirnber of simple everywhere 
finite integrals attached to an algebraic surface is 
equal to the so called ii regularity of the surface 


This third senes concludes with some mteresting 
researches on Abelian functions The final paper 
IS devoted to a very different topic— the statistical 
problem of moments 

To anyone with a knowledge of Itaban though 
not necessarily of geometry these papers will have 
in <xtra m ithematical interest they are written 
in a style which for sheer lucidity and directness 
has never boon surpassed Castelniiovo has that 
rare capacity for going straight to the heart of a 
difficult problem of soouig whore the difhciilty lies 
and resolving it m successive stages all apparently 
of the utmost simplicity Altogether this book 
18 the most fitting memoiial to the great period 
of Italiin mathematics which now it seems is 
drawing to a close 


Laboratory Experiments in Biochemistry 


Fundamentals of Biochemistry, with Laboratory 
Experiments 

By Piof ( arl L V Schmidt and Dr Fiank 
Worthington Allen (Intemation il ( hcmical 
Series) Pp XV +388 (New York and London 
MeOraw Hill Book Co Inc 1918 ) Ifis 

' I ■'HIS is a lK)ok for the beginner m \meiioa 
It starts with a dofimtion of the puipose of 
laboratory training which eveiy old stager in 
science will applaud The incalculable gilt of the 
laboratory is its discipline in scientific method and 
if 8 trammg m the impoitance of logical reasomng 
and the use of exact language in speaking ind m 
wi iting The student is enjoined to supply himself 
with a laboratory coat a box of matches a set 
of weights a note hook and a slide nile So 
equipped the scientific world lu s open before him 

The si andnrd of biochemistry and chemical 
physiology is so high m the Umted States to day 
that one may justly infer that the subject is bemg 
well taught, particularly m the laboratory The 
object of the special experiments here described is 
defined as “to teach (he student the sources of 
the facts of hiochenustry to mtegrate mformation 
to carry out a well controlled experiment an<l to 
present the facts in a co ordinated and logical 
manner”. 

There is no doubt that the object is the same in 
Great Bntam also but any time when half a 
dozen employers are gathered together they wiU 
tell you that the normal product of the British 
university defimtely fails to meet such entena 
The question may justifiably be asked whether our 
present trammg is not too theoretical ? As has been 


aptly written hv Dr S Miall We should not legard 
the young as carboys mto which you can put pints 
or litres of knowhdge For the moment the fight 
against examui ilions is the one test of education 
appears lost or m ibe^anco thero are but few 
rifoiiuers lolt to comb it m this hi Id The fict 
nmains however that m many respot ts the 
Vmt ricans are bettei tiamod more practicil to day 
than British gndinles it is (videncotl by the 
way the United St itos is going ahead m scientific 
woik and what is moie impoitant m itspnotioal 
apphoation 

It 18 opportune to sound this warning note ind 
to expicss the hope that teichi is in Great Britain 
will examine with care books such as this one so 
that they may ascertain the differenci between 
British and Anu ncan rat thods 
This IS not the place for its del ulod txarnmation 
there is no novelty u the i xfieninents or in the 
facts presented in its text which is onsp and 
contains a great deil of ii formation in a small 
compass Its perusal leaves us with the feeling 
rightly or wrongly that it would inspire a young 
man to dig further into the suhjtct and try to 
keep abreast of its progress The essential facts 
are clearly presented whether the substance is 
simple or complex m structure 

Further deeper may you read. 

Have you sight for thmgs afield ’ 

says Meredith Surely it is m this spirit that the 
trammg of men whose work takes them near to 
Nature should be oonduotod 

E F A 
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(i) Experunental Cookery* 

from tho Clieinical and Physical bt€tndpoint , with 
a Laboratory Outline B\ Prof Bello Lowe Second 
edition Pp XI I 000 (NfwYork Jolin Wilt y and 
Sons, Ini , London Chapman and Tlall Ltd, 
1937 ) 128 6d not 
( 3 ) Food Technology 

By Dr baniiiel t Prescott and Prof Bernard 1 
Proctor Pj) IX +030 (New York and London 
McLmwHill Book to, Inc 1937 ) 30« 

(1) ^ I ‘'HE object of this book is to present tho 
A knowledge of food pre jjanrtion anrl cookery 
procoBHca from n (hemiral and pli\Hical point of \iow, 
particularlv from that of colloid rhemistry A tita 
tion from Ostnald is appropriate Much as r\oiy 
one would like to obtain la tti r food for less money 
tho study of such questions is ngurded as menial 
and best left to tho ( ook A scientific study of tho 
preparation of food is consideiod a*, only amusing 
in BCicntifm circlr s 

riio hook 18 mt< nd< d for studi nts of homo i conomics 
and for food preparation coursrs in rollcgis It is 
highly infonnativo and m lulvanK of most other 
books on the subject 

(2) Jliis book of ArtuiKan origin, is designed for 
students -who hojH' to find a place in the focal in 
clustiioH it socks to bring into a single volume tho 
laws and process! s of biology, pbj bk s < homistry and 
ongmocring used in tho pnparation and pre si nation 
of focxl products It is c ertainlj a mine of information 
brought together m a congested form but written 
with a light touch so as to make iiitiroslmg loading 

The staple foods an dealt with in turn cereals, 
sugar, vef jtablos and fiuits, of plant origin , meats, 
dairy products and lish, of animat origin Half tho 
hook IS d( voted t o tho jiroccsaes of food manufacture 
It ma> be claimed that full knowledge is available 
how to prepare first class foods of all Ijpcs under 
lijgicnK (onditions so that thorn is no excuse for 
delin<iuonts, who should be seven ly dealt with It 
IS for tho publu to select a projx>r diet in rdation 
to till ir moans and for tho dieticians to explain why 
we must have fn sli food also 

Moeurs et histoire des Peuls 

I Origincs, 2 T,es Peuls de 1 Issa Bcr ot du 
Macma , 3 Los Pouls du I oufa Djallon Par Louis 
3auxier (Bibliothfequo scientifiqu© ) Pp 422 + 16 
plates (Pans Payot et Cie 1937 ) Ti francs 

T HP Peuls, as they are known to tho Iiench 
authorities who have adopted the Wolof name, 
but more cornmonlv known in Fnglish as tho Foula 
or Fulani, are a pastoral poojilc, widely scatteroiLos a 
dominant caste over that part of northern Africa 
extending from Nigeria to Senegal and from the 
Atlantic to Lake (had They were known to Arab 
writers of the fifteenth century, but they appear 
to have reached northern Nigeria as an imraigrant 
nomad people at tho end of the thirteenth century, 
their conquest of that country, however, dating from 
1804 when the Moslems declared a Holy War agauist 
the pagan rulers In French territory their principal 
groups are Peuls of Fouta Toro (Ferlo), of Nioro, of 


Macma and Fouta Djallon, their numbers beuig esti- 
mated at 1,790,000, while m Nigeria there are said 
to be some two millions 

Various thoonos have been put forward as to their 
origin, some of a fantastic character It is now gener 
ally accepted that they aro of southern Hamitic origin, 
while their language m an archaic Hamitio tongue 
M lauxicr whoso opportunity of observation in 
tho field among tho Peuls extended ovi i many years, 
here presents a critical survey of tho mfoimation 
lelating to them, and discusses critically tho literature 
dealing with their origins, social organization and 
history, which he analy'ses in tho light of his jiersonal 
studies His work, more osjxicially in logard to tho 
people bordering on tho Niger and of Fouta Hjallon, 
IS the most complete study which boa yet lx on maelc 

Analytic Geometry and Calculus 
By' Prof Max Morns and Prof Orli \ I Brown Pj) 
x + 607 (New! "S ork and I ondon Met raw Hill Book 
to Inc . 1937 ) 21s 

T HF autliors of this volume havi taken for their 
aim tlw axiom that the best pit jiaration for tho 
oal< ulus H a suitahU course m co ordinali. gi omotry 
The text is thus dividul into two sections fin first, 
consisting of six < hapti rs is devotoil (o aiialy+ie 
geometry, anil tfu soiond to tlio calculus I he 
former cmbnuis both jilaiui and solid goonu try and 
deals not only with the conn s but also with cycloiils, 
exponential and logarithmic curves together with 
several curves of historical mtorost likii tho ( aesiman 
Ovals file S! ( tion on calculus begins with a dis 
« ussion of limits, continuity and derivatives llien 
follows a sound exposition of mtogration partial 
diltorcntiation, multiple and line intograls mlinito 
series and finally a chapter on ditfdontial equal ions 
Tho hook abounds in txticisos for the student, both 
of tho acadtmic dull lypo and of tho mori pnutical 
problematic kind Iho text is also oxcolldith illua 
traloil with flearly drawn diagrams Although tho 
book IS adapted to tho needs of American stude nts, 
it bliould bo of much value in Oioat Britain 

Ixodoid€s 

Par Prof <• Sinovct (lauiie do Franco 32 
FWcSration fran^aise dos Soci6t6s do Scioncos natur 
ellos Office central do tiiimistiquo ) Pp 101 
(Pans Paul Lcchovalicr, 1937) 60 francs 

T Hlb useful synopsis deals not only with the 
French spocicis but also with those found in 
countries bordering on the Republic Since tho 
various species found m Groat Britam are also 
included, this work provides a bandy and ready 
means for their idontilication In addition to the 
descriptions of each of the spocios emmierated, an 
account is given of its range of distribution, its hosts 
and Its pathological relations At the end of the 
work a list of hosts is appended, arranged m taxonomic 
order, together with the various Ixodidsa known to 
parasitize them Prof Senevet has written a memoir 
which may bo recommended as being well up to tho 
high standard attamed by others in the senes to 
which It belongs 
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The Atmospheres of the Planets* 

By Dr. H. Spencer Jones, F.R.S., Astronomer Royal 


D UHINCi tho last few dec ides the mam 
interests of astronomical reseirch have 
shifted rapidly fiom tho aohr system outwards 
Nevertheless the plant ts hive not been onlirdy 
neglected m recent research The great light 
gathering power of large modern telescopi s has 
enabled spectrographs of very liigh dispersion to 
be used for tho more detailed stiuly of the spectra 
of tho planets and the great advancis in the 
manufacture of plates sensitive to the mfra red 
region of the spectrum have made possible tho 
investigation of a region of the spectrum the 
importance of wluch arises from the fact that the 
selective absorptions by planetary atmosphiies bo 
mainly in this region 

hrom theordieal considerations it is jKissible to 
decide whether oi not any pi met may be expected 
to possess an atmosphere 1 ho natural t< ndeiicy 
of an atmosphere is to diffuse away into space 
In order to overcome the gravitational pull of tho 
planet any particle wliother large or small must 
acijuiro a velocity greater than a certain mmimum 
value determined by tho mass and radius of the 
planet 

Tho rate at which this loss of fast movmg mole 
cules from the uiijicr atmosphire takes place 
depends upon the ulative magnitudes ot tho 
velocity of escape and ol tho mean velocity of the 
molecules Jeans found that if the velocity of 
escape is four times tho mean molecular velocity 
the atmosphere would lie practically completely 
lost in fifty thousand years but if the velocity 
of escape is five times the mean molci ular velocity 
twenty five thousand milhon years would be re 
quireii for tho loss to be almost complete If there 
fore the velocity of escape is as great as five times 
the mean raoleciilai velocity ot hydrogiii the 
atmosphere will be practically immune fiom 
loss 

The velocities of escipe Irom the moon and 
from Mercury are not much greater than the moan 
molecular velocity of hydrogen so that an atmo 
sphere of hydrogen would escape almost instanfly 
from either body It appears that the moon if 
it had never been hotter than at p'resent would 
have lost water vapour nitrogen and oxygen com 
pletely, but would have retamed carbon dioxide 
and heavier gases , Mercury, imder the same 

* From tlie Nomuui Lockyor Lsotnre dellTered under the auaploM 
of the BrItUh AaaocUUou on December 6 


supposition would hive lost almost all its witer 
vapour and nitrogen iiid most of its oxygin, but 
would have ret luied heavier gases to a large 
extent 1 ho loss is hkoly to bo under estimated 
Vaiaiise during thi initial rapid cooling the loss 
must have boon consider iblc It is cortam that 
the moon has no atmosphere now Jho evidence 
of an atmosphtro on Mercury is not lully con 
elusive but the opinion of Anloniadi that Mercur3 
may possess a vei y t< mious atmosphere is not in 
eonthot with the theoretical evidence 


The Earth 

Commg to the earth tho cscipe itlicity is 
11 2 km /sec which is almost exactly six times 
the mean iiioletular velocity of hydrogen at 0° C 
Hence tho itmosphen ol thi t nth should be 
immune from loss ot hydrogen and all other gases 
\.t the prosint tune th( amounts of hydrogen and 
of luliuin in the < vrth s itmosjihc re iic very small 
Iho hiipplv IS Ixing gruhially replenished by the 
wo tillering of tho igneous rocks of tho earths 
(rust whicli (out un urimum and thonuin and also 
consoqiiontly luliuni \tt the atmosphtu (lo<s 
not now contain more than i fraition of the 
imoiint of helium that it his gamed in gcologicil 
times riieie is thus direct ol suvational tvidmco 
that helium is hmng lost fiom the atmosphere at 
the present time 

There is one procesh h^ which tho escape of 
helium t m bt brought about ft is well known 
that the night sky i fami ij luminous In tho 
Rjiectrum of the night aky the chai ictoristic green 
auroral Imi is well as tho tw i icd linos aio 
dwaya present Ihiso lines tre emittrsl by oxjgoii 
atoms that are m what physicists term a 
uictastablc state Ihe atoms in a metastablo state 
may remain foi an average tune of a second or 
longer in that state before emitting their energy 
in the form of radiation Ihere is a high prob 
ability that before this occurs thi atom will have 
collided with anothei atom when its energy will 
bo converted into kinetic energy By such a 
coUiBion an atom oi hydiogen or of hehum could 
acquire a speed greater than the velocity of escape 
from the earth but an atom of mtrogen or oxygen 
would not by this process acquire sufficient speed 
to escape The loss of hydrogen and hehum from 
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the atmospheie of the earth is thus made possibip 
by the fact that free oxygen is present m the 
atmosphere 

Tt appears probable that the primitive earth 
must have remained hot sufhciently long for most 
of its initial atmospheie to have been lost It 
was pointed out by Kussell and Mon/el that in 
the stars and Die nebulae neon is as abundant as 
argon, whereas in the earth’s atmosphiro argon is 
five hundred times more abundant than noon 
Nitrogen is far less abundant on the oaith than 
m the stars These large differences in relative 
terrestrial and solar abundance can bo accounted 
tor on the supposition that the rate of loss of 
atmosphere was very rapid when the earth was 
hot When the cooling had proceeded siiftioiently 
far for the escape of the atmosphere to cease, 
noon had been depleted to a much greater extent 
than the heavier argon It this supposition is 
correct, much of the original oxygen, nitrogen and 
water vafiour and all tho origuial hehum and free 
hydrogen must have been lost As the molten 
earth cooled, great cpiantities of water vapour, 
carbon dioxide and other gases would havo been 
evolved from tho sohdifying magma , these 
with tho residual gases from the initial at mo 
sphere, formed the new atmospheie which .is 
the earth was then relatively cool, could not 
escape 

The presi nee of free oxygon in tho atmosphere 
of the earth needs explanation, for processes are 
in continual operation that are deplctmg the store 
One of tho pnncipal causes of ilcplotioii is tho 
weathering of the igneous rocks to form sedimen- 
tary deposits which IS occurring In this pioccss 
much of the ti.irous oxide is oxidized to tunc 
oxide It has been estimated that duiing geological 
times the amount of oxygen thus depleted fiom 
the atmosphere is about twice the (juantity now 
present It is clear that the oxygon must be re 
plenished ui some way, and this is done by green 
vegetation on tho oaith’s surface 


Venus 

The atmosphere of Venus is in marked contiast 
to that of the earth I’he velocity of escape fiom 
Venus 18 10 -2 km /see It may therefore be ex- 
pected that Venus will havo an atmosphere com- 
parable with that of the earth in extent and 
density The presence of an extensive atmosphere 
18 confirmed by observation Photographs m 
ultra-violet fight record cloudy markings which 
rapidly change their form and are of short 
duration. 

To determine the composition of the atmosphere 
of Venus, or of any other planet, recourse must be 


had to tho spectroscope Absorption in the 
atmosphere of the earth is a complicating and 
troublesome factor Those absorptions can be 
identified in two ways First, by observing the 
spectrum «i tho sun at different altitudes , tho 
terrestrial absorptions become stronger tho lower 
the altitude Secondly, if the spectra of light from 
the oast and west limbs of the sun are compared, 
tho absoiptions of solar origin show a slight relative 
displacement caused by the soldi rotation, whilst 
the absorptions of terrestrial origin are undisplaced 
Tho absorptions of terrestrial ongm having been 
idoiitifiod, tho absorptions prinluced in the atmo 
sphere of a planet can be investigated by photo- 
graphing the spectra of tho planet and tho moon 
on the same night and at tho same altitude Any 
absorption present in the siMJCtrum of tho planet 
and not in that of the moon, or much stronger m 
the bpoctrum of tho planet than in that ol Ihe 
moon, must oiigmato m the atmosphere of the 
planet Another, and more delicate, method of 
investigation is to photograph the spectrum of the 
planet at a time when it is approaching or receding 
from tho earth most rapidly Tho absorptions due 
to tho planet’s atmosphere are displaced with 
respect to those duo to om own atmosphere 

('omphto infoimation about the constitution of 
any planetary .Umosphero is not obtainable, how- 
ever, because many possible constituents of tho 
atmosphere show no absorptions in tho legion 
accessible to study Amongst such undetectable 
constituents are hydrogen, nitrogen, helium, neon 
and argon 

The investigation of the atmospheie of Venus 
has given no certain evidence of the presence of 
oxygen Obsorviitions havo led to tho conelusion 
that tho amount of oxygen must be less than one 
thousandth part of that above an equal area of 
tho earth More surprising, jierhaps, than tho 
failure to detect oxygen, is tho failure to detect 
tho presence of water vajiour, even though tho 
tests for water vapour are loss sensitive than those 
for oxygen 

The most interesting fact about the atmosphere 
of Venus is tho great abundance of carbon dioxide 
In 1932, Adams and Dunham discovered throe well- 
defined bands in the mfra rod region of the spec- 
trum of Venus Those hands had not at that 
time been observed m any terrestrial spectrum 
Theoretical investigations mdicated that they 
imght be due to carbon dioxide , this was first 
confirmed by Dunham Later, Adel and Slipher 
reproduced the three bands by passing light 
through 45 metres of carbon dioxide at a pressure of 
47 atmospheres , the absorptions so obtamed were 
leas intense than the corresponding absorptions in 
tho apeotrum of Venus They concluded that the 
amoimt of carbon dioxide above the surface of 
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Venus IS equivalent to a layer two inili s in thick 
ness at standard atmospheric pressure and tern 
peratiiro For comparison it may be mentioned 
that the amount of carbon dioxide present in the 
earth s atmosphere is equivalent to a thickness of 
only about 30 feet 

The carbon dioxide will have a poweifnl bl vnkot 
ing effect and it is not impiobablc that the 
temperature at the surfact of Venus may be as 
high as or higher than that of boiling wrtcr I he 
high temperature the lack of oxygen and the 
abundance of carlion dioxide can lie interpicted 
as mdications that thin cannot bo any great 
amount of vegetation on \ onus 


Mass 

Mars occupies a iKisition betwcni Mercury on 
one hand and Venus and the niiith on the < ther 
as regards sue mass and velocity of escape The 
velocity of escaiio is T 0 km /set It may bo 
expected that Mars will have a much thinner 
atmosphere than Venus or the earth The presence 
of an atmosphere on Mars can be proved by photo 
graphing thi planet in light of different col iirs 
Photographs in the mfnnd show permanent 
markings which are evidently surf ice features 
whereas photographs in the ultia vioht show none 
of till so The atmosphere is extensive enough to 
scatter ultra violet light to such an extent that 
the light cannot pent t rate to the suitace and out 
again The difference in size of the images in 
ultra violet and mfra led light indicates that the 
atmosphort extends to a height of fully fifty milts 
above the surf icc 

The polar caps provide additional evidtnu of 
an atmosphere on Mars They wax and w ano with 
the changing of the seasons Iho thanges are to 
bo explained by the melting or dcjiosition of ice 
snow or hoar frost and trom the rate at which the 
caps decrease as summer advances it can bo cal 
culatod that they are not more than a few inches 
thick 

All attempts to detect oxygen in the ntmosphtro 
of Mars have been unsuccessful The amount of 
oxygen is oeitainly not more than one thousandth 
part of the amount in the earth s atmosphort 
The red colour of Mars which is unique among 
the heavenly bodies provides indirect evidence of 
oxygen suggesting rocks that have been c mi 
pletoly oxiducd The amount of water vapour 
in the atmosphere of Mars is so sma*!! that it can 
be detected only under the most favourable con 
ditions At the Lowell Observatory which is at 
an altitude of 7 260 feet Shpher in 1908 by 
comparing the spectra of Mars and the moon 
when at the same altitude under conditions of 


exceptional atmospheric dryness found that the 
water vipour absorptions were slightly stronger 
m the spectrum of Mars than in that of the 
moon 

Oirbou dioxidt Ins lu t been dttectod in the 
Miitian atmosphort I here is some evidence of 
the existence of vegetition on Mars Seisonal 
changes in form and coloration of the dark are is 
seem to bo reisonably well tstablishetl md the 
intt rjirctation of these change s is due to the 
season il growth of vegttitinn is {lausiblc 1 he 
prcseiieo 1 1 some carb n dioxide in the itraosphere 
ina\ therefori ho interred M irs a p] ears to be a 
vvorltl in the stite that the t irth will ultimittly 
reach when the oxvgen in the itmosphire will 
hivt been ilmt st cntirelv exlnusted by fht 
pr grtssive weithtnng an 1 o\i 1 ition of the rorks 


The Major Planets 

I he m ijor planets Jupiter Saturn Uranus intl 
'Neptune may bo consitlerttl togetlier They are 
large massivt phnets of low mtan density the 
visible disks of whit h are consider ibly oblate 
Saturn has the lowest mean density of any of 
the planets only seven tenths th it of water The 
velocities of esuipo from all the mijor planets are 
BO high that extensive atmospheres are to be 
expected cont lining in ibumliiKt of hydrogen 
anti helium 

iht telosoopio appe irince it tupiter and Saturn 
confirms the existence t f tit nso atmospheres 
Mirkmgs m the form of belts parallel to the 
equator mav be seen these arc of complex 
structure and their detiils are contimiiUy chang 
ing Photographs m the infra red show m my 
differences from those m the ultr i violet but again 
the recordetl features are contmuallv changing so 
that the infri rt i light does not penetrate to the 
surface 

Some theoretical results f uiterest have b< en 
deduced from the oblate ness ind mean density of 
these phnets Jeffreys li is c ncludetl that they con 
sist of 1 1 ore of rock generally simil vr to the inner 
phnets m its constitution and tf about the same 
mean density surrounded by lec coatings of great 
flepth above which are very extensive atmospheres 
Aceordmg to the caleulations hj Wildt the rocky 
core of Jupiter has a radius of about 22 000 miles 
the ice coating is 16 000 miles m thickness and 
the tkpth of the atmosphere is about 6 000 miles 
The rocky core of Saturn is about 14 000 miles in 
r idiiis it is covered with a layer of ice some 6 000 
miles thick over which is an atmosphere extending 
to a height of 16 000 miles Saturn has the most 
extensive atmosphere of any of the planets which 
explams why it has the lowest mean density and 
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the most flattened disk The pressures of these 
extensive atmospheres are very great , at the 
bottom of Jupiter’s atmosphere, for example, the 
pressure is fully a miUion times the pressure at 
the bottom of the earth’s atmosphere At a 
relatively small depth 111 the atmosphere, the 
pressure is grciit enough to compress the gas to a 
density nearly equal to that of the corresponding 
liquid. 

Tho densities of the atmospheres are low , 
according to Wildt’s calculations they are 0 78 for 
Jupiter and 0 41 for Saturn This enables most of 
the possible constituents to be oxcludotl, for all 
known gases, m the hquid or solid state, have 
densities exceeding 0 3, with the exceptions of 
hydrogen and hehum, and the only other gases 
whose densities m tho liquid or solid state are less 
thin tho density of the greater portion of the 
atmosphere of Jupiter are methane and ethane 
It 18 concluded that tho atmospheres of tho major 
planets must contain large quantities of free 
hydrogen and hehum The planets are believed 
to have been formed from the sim which is known 
to contain a Urge amount of hydrogen to tho 
extent of about one third part by weight As 
massive planets, like the four major planets, 
would retain theu light constituents, it is to bo 
expected that hydrogen and helium would bo 
present in large amount m their atmospheres 


Planetary Spectra 

The spectra of the major planets an of great 
interest Huggins discovered visually absorjition 
bands m the orange and green m the spectrum 
of Jupiter These bands appear more strongly m 
the spectrum of batum, but are not found in the 
spectrum of the rings — a conclusive proof that they 
ongmate m tho itmosphero of batum Uranus 
and Neptune show for the most part the same 
bands with still greater intensity, together with 
some additional ones In recent years, the spectra 
have been extended far mto the mfra red by Slipher, 
and several mtense bands have been found m that 
region 

The oTigm of these bands remamed unknown 
until a few years ago Then Wildt succeeded in 
proving theoretically that certam of the bands 
agreed m position with bands of ammonia and that 
others agreed with bands of methane These 
conclusions were confirmed by Dunham who, usmg 
much higher dispersion, was able to obtam a more 
complete resolution of the bands mto their com 
ponent lines and found a complete comcidence 
He estimated that the quantity of ammonia gas 
producing the absorptions m the spectrum of 
Jupiter u equivalent to a layer 30 feet thick under 


standard conditions The amount is less m Saturn 
The ammonia absorptions are not detected m the 
spectra of Uranus and Neptune 

Methane is present m much larger amount 
Adel and blipher found that a 45 metre path of 
methane, at a pressure of 40 atmospheres, gave 
bands intermediate m intensity between those of 
Jupiter and Saturn The much greater strength 
of the methane ibsorptions m Uranus and Neptune 
18 probably accounted for by the lower tempera- 
tures of these planets The ammoma must bo 
frozen out of their atmospheres making it possible 
to see through them to a greater depth Adel and 
Slipher estimated that 26 miles of methane at 
atmospheric pressure would bo required to give 
absorptions as strong as those of Neptune The 
higher gaseous hydrocaibons have been looked for 
in vam in the spectra of the outer planets All the 
absorption bands appear to bo accounted for by 
ammonia and methane It is a grand slam 

The presence of ammonia and methane m tho 
atmospheres of the large planets is not surprising 
They are to be expected as a consequence of the 
reaction of hydrogen with nitrogen and carbon 
dioxide on a cooling planet Such reactions 
resulted in an atmosphere of hydrogen, helium, 
and other inert gases mixed with methane 
ammonia and water vapour, but with little or no 
carbon dioxide or free nitrogen Below this tliero 
would be a deep ocean strongly alkahno from the 
ammonia m solution As the temperature fell still 
further, the ocean would freeze It may be 
mentioned that an ocean consisting of one part of 
ammonia to two parts of water would freeze at 
— 100°C , ail the four major planets are colder 
than this 

Tho ammoma in tho atmospheres of Jupiter 
and Saturn must be nearly on tho point of con 
densation, and the clouds over these planets may 
consult ot droplets of liquid ammonia or even 
small crystals of frozen anomoma The mean 
temperatures of Uranus and Neptune due to solar 
radiation alone are about — 200°C and — 220° C 
lespectively At the temperature of Neptune, the 
methane must be nearly ready to condense 

The nature of tho planetary atmospheres, about 
which so little was known until recently, seems now 
to have been solved m its broad outlmes As a 
bnef summary we find that we can divide the 
planets and their satellites mto three groups the 
small ones, entirely devoid of atmospheres , the 
middle sized ones with atmospheres of moderate 
extent devoid of hydrogen or compounds of 
hydrogen with mtrogen or carbon but containing 
oxygen or compounds of oxygen , and the large 
ones, with very extensive atmospheres, devoid of 
oxygen or compounds of oxygen but contaming 
hydrogen and compounds of hydrogen. 
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Facts and Theories in Protein Chemistry* 


I N the last decule many investig itiona of an 
exact nature have been made on the proteins 
in solution and in the solid phase Unfortunately 
by a dissipation of the avail ible research energy 
among a wide variety of proteins and by a signal 
absence of co operation among the researchers 
themselves, less significant advances have been 
mode in the elucidation of fundamental principles 
than would otherwise have been the case It was 
a happy inspiration therefore which brought 
together most of the authorities on protein 
chemistry in Europe at the Royal Society on 
November 17 to comp ire their experiences and 
discuss eich othei s difhculties 

Prof 1 he Svedberg (Uppsala) opened the eon 
fcicnct with a vigorous and notably wide survey 
of recent dovclopmmth in the physical chemistry 
of the protems Accorchng to precise physical 
measurements protein particles have such char 
acteristic and reproducible profiertiis that it is no 
longer possible to deny them the light of clossifica 
tion as giant molecules Sedimentation studies on 
native soluble proteins reveal a sti iking homo 
geneity in the si^os of mdividual molecules and 
the method of electrophoresis reveals a similar 
homogeneity in thiir tree chaiges Measurements 
of protein molecular weights by sedimentation 
equilibrium or by a combination of sedimenta- 
tion velocity and dittusion give values which, 
rather unexpoctodlv conform to a law of simple 
multiples 

Assuming 17 fiOO as the unit of molecular weight, 
the a allies of some sixty natiyo protoms so far 
mvestigated mcluding the giant haemocyamn 
molecules with weights of seyeral millions may 
be expiossod as multiples of this unit by factors 
contammg powers of 2 and 3 J ho rule is ajiproxi 
mate only suggesting the existence of some iiniler 
lying architectural principle m the arrangement 
of the amino acid residues Differences in the 
percentage amino acid composition of protems 
may explam the spread of molecular weights above 
and below the simple multiple value Dctermma 
tions of osmotic piossure give values which agree 
well with molecular weights obtained by sodi 
mentation methods X ray investigations of pep 
sm insulin lactoglobulm and hsemoglobm m the 
crystallme state have given values of 40 000 
37 200 36 500 and 00 000 respectively while the 
ultracentrifuge gives 37 000 38 000 39 000 and 
68,000 

* 3ul 8Unc6 of a dtscusAt n on llie 1 ruUla MoUc ik I old by the 
Eojal ftodety on Noxmbcr 1" 


Visiosity measurements on anisotropic proteins 
m ly be correlated with the axial ratios of the 
corresponding molecular i llipsoids of rotation bj 
means of equations proposeel mdepe-ndently by 
Kuhn Burgers and Poison from the axial ratio 
the moleciil ir irictional eoofbeu nt may bo i al 
eulatod, and this in turn supplies the necessary 
information for calculating molecular weights from 
diffusion data Moliiular wnghts thus obtained 
from viscosity and diffusion data agree with the 
ultracontnfiigo values only when Poison s equa 
tion which his a purely ernpirKal basis is used 
Stiuhes on the peptic digestion of egg albumin 
by Tisolius show that the decomposition prcKlucts 
have a much lower doetrophoretic mobility than 
the uncharged protein This supports the view 
that the constituent units of a protein particle are 
bound together by sixxihc chemical Imkagos and 
that ihe pirtnle is m fact a single molec ilc 
Recent theories of protein structure proposed by 
Wrmch and by Bcrgmann and Niemann implj the 
chemical individuality of the protein molecule 
These theoms are important as a stimulus to 
further researih but caution must be observed in 
their accept in e In the case of Birgniaim and 
Nioiiiami 8 theory which assumes a fundamental 
regularity in the arrangement of the amino acid 
residues m the molecule certain difhculties exist 
lor exariiplo fhi theory gi'cs a molecular weight 
ot 69 000 for ha.moglobin based on a cj sti me 
content of 0 5 per lent and issuming thieo 
cysteine residuts per molcculf Ultrooentnfugal 
and X ray methods show however, that ha mo 
globm may he split reversibly into halves of 
approximatcl\ iijual size 

Dr Lindeistiem Lang (Copenhagen) emphasized 
the value of en/ymic degrad ition as a method of 
studying the structure of I lie protein molecule, 
especially m leccnt years with the advent of 
crystalbne and relatively piKe enzymes Consider 
able care is still roqmrod in the inteipietation of 
the results of those studies since it is now becoming 
clear that some fundament il change scarcely 
distmguishablo from dcnaturation is a necessary 
prclimmai'y to the enzymic disruption of poly 
poptide bonds in the protein molecule Dr D 
Wrmch (Oxford) gaie a clear presintation with 
the aid of models of her cjclol hypothesis which 
assumes that the protem molecule is constituted of 
diazine and tnazine rings arranged alternately in 
a kmd of fabric which may bo folded according to 
puiely geometrical considerations The space 
enclosing fabne with 288 amino acid residues takes 
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tho form of a truncated tetrahedron and this 
represents tho globular protem molecule of weight 
IS 000 Dr A Nouberger (London) pointed out that 
the presence of diazino and tnazme rings in pro 
teins IB not supported by chemical facts It has 
never been shown that a lactam lactun tautomensm 
exists m peptides nor has a poljmionzation of 
peptides to cyanidme hke rings boon realized 
The chemical and enzymic behaviour of proteins 
IS also not m accordance with the cyclol hypo 
thesis Tho Bergmami and Niemaim hypothesis 
was also cnticizeil by Dr \tuberger on tho grounds 
that the limits of error in the jiiesent methoils of 
estimating aimno acids are so great as to render 
tho deductions made from them statistically 
of doubtful value 

Dr G S Adair (( ambridgc) showed that for hacmo 
globin egg albumin and s(i urn albumin the maxi 
mum values for the molecular radii calculated 
from ineasiin ments ot diffusion made at Uppsala 
wen not more than 5 (ler cent greater than the 
minimum values calculated from measurements of 
the hydration and density of protein crystals sus 
ponded in sodium phosphate buffers He also dis 
cussed tho effects which salts have on the iso electric 
points of proteins Dr K 0 Pederson (Uppsala) 
described now work on the dissociition of proteins 
particularly the type of molecular sphttmg which 
one component of a binary mixture induces ui the 
other The dissociation is more marked when a 
carbohydrate rich protein is mixed with a caibo 
hydrate poor one It is also marki 1 in serum m 
which there is evidence that phosphatides take a 
role similar to tho carbohydrate Ihe X fraction 
seen in the sedimentation diagram of normal 
serum is identical with tho uitermodiate or p 
globuhn seen in electrophoresis and this fraction 
according to Tiselius and Bhx is tho mam earner 
of the serum phosphatides Changes which affect 
the serum calcium for example dialysis addition 
of salts etc affect the sedimentation rate of tho 
X component The effect is probably on the 
phosphatide hnkoge 

Dr Pederson suggested that these and other 
dissociation effects are best explamed by postu 
latmg that the larger protein molecules consist of 
small primary protem units linked into a secondary 
structure by means of carliohydrate phosphatide 
nucleic acid etc This view received striking sup 
port from Mr J St L Fhilpot (Oxford) who de 
scribed how tho sedimentation constant of casein 
can bo altered at will to any value between 0 and 
10 4 by the addition of calcium This appears 
to be a case of primary protein units linked by a 
polyvalent morganio ion A surprising fact how 
ever is that only one boundary — an apparently 
homogeneous one — ^is present It is possible that 
the primary protem units are very small but if 
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in fact they are about 100 000 in weight (S„2o*=6) 
the absence of two boundaries might be explained 
by postulating an extremely mobile form of calcium 
casein equilibrium 

l*rof H H Weber (Muiistei) opened tho after 
noin session with a paper on the proteins of 
muscle dealing partieularly with myosin Sohi 
tions ot this protein show a high and anomalous 
viscosity and marked anisotropy ot flow Solutions 
more concentrated than 2 per cent cannot be 
obtained in the disorientated state but orientated 
threads may be spun like artificial silk to much 
higher concentrations Iboso threads resemble 
muscle fibres closely in swelling jKjwer tensile 
strength elistic propertiis and X ray appearances 
Measurements of tho doiil lo refraction and the 
eigendoppetbrechung of the stretched myosin threail 
show that these (orresp nd quantitatively with the 
values for tho Q disks of muscle Tho Q disk con 
sists therefore of fully orientated myosin lods 
Complete elastic stretching of the myosin filament 
results from stretchmg of the lods themselves tho 
process consisting evilintly in a straightening of 
folded hlamentous molecules Myosin may be 
denatured by heatmg above 40° ( tho threads 
un Icrgoing an irreversible decrease in double 
refraction and a marked contraction ihe view 
18 put forward that muscle contraction consists in 
a cheimcally induced denaturition ( f myosin mole 
ouks which is rovorsiblo in tho circiimstames per 
taming to musdo Dr G Bodim (Basle) showed 
a number of X ray diagrams of stretched myosin 
threads Prof K H Meyer ((jteneva) developed 
some mteresting ideas on mechanic illy mduced 
molecular transformations citing tho solubility and 
elastic changes caused in the i rude mati i lal from 
the silk gland by simple stretching and the 
crystallization of mitastabk selenium by similar 
treatment He is of the opinion that blood 
plasma may be regarded as a supersatuiated 
ftbrmogen solution and that mechanical denatura 
tion may suffice to explain tho phenomena tf 
blood clottmg Dr W T Astbury (Leeds) referred 
to the elegant method of progressive piling of 
protein monolayers on i metal slidi until it is 
possible to measure the thickness of a monolayei 
by means of a screw micrometer 

Dr hvert Gorter (Leyden) discussed the bo 
havioiir of those proteins which spread easily on 
water surfaces and others for example fibrinogen 
and myosin which only do so after treatment with 
traces of proteolytic enzymes Spreading oxpori 
ments only give information about one side of tho 
film — ^fortunately the more important polar side 
m contact with the water The view that spread 
proteins are denatured is not m agreement with 
all the facts Denatured egg albumm does not 
spread and pepsin and trypsin remain active as 
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proteolytic enzymes after spreading bprtaduig 
does not necessarily cause denaturation because 
the polar groups remam active and fiee Denatura 
tion by shakuig on the othei hind results from 
juxtaposition of polar surfaces in the foam so that 
only non polar groups are exposed and the foam 
becomes insoluble Tt is unlikely also that spread 
protems are denatured since these are tmployed 
widely in the architecture of living tissues Dr J T 
Daniclli (london) pomted out that from a con 
sideration ot surface forces, it appears that the 
vt tract ion between hydrocarbon residues ol the 
ammo acids are sufficient to maintain a folded 
globular foim in the native protein These forces 
aie insufficient however to maintain a spccilic 
I igid stiucture and additional chemical bonds must 
bo postulate d foi this purpose 

Miss 1) Crowfoot (Oxiord) followed by Prof 
J D Bernal (London) discussed the technical 
difficulties in protein ciyst allography especially 


those arising from the weakness of the reflections 
and from hydration of the crystals Both speakers 
referred to the inadequacy of the X ray data avail 
able on the protems and to the necessity for 
caution in the interpretation of the results Ot 
the seven protems so fai ex imincd dried msulin is 
the simplest having a rhombohedral cell contam 
mg only one Svcilbc rg unit of 35 000 One cannot 
lie ceitam even m the c iso ot insulin whether the 
crystallogriphic unit is a true unit or itself consists 
of subunits Prof I R Marrick (London) dis 
cussed e\|)mnunt8 with conjugated antibodies 
which lead to the conclusion that the antibody- 
antigc n rcac turn is not due to simple combin ation of 
pol ar groups but probably involves speeihe ammo 
acid eonhgurations Dr b R Holiday (London) 
suppoited this view on the basis of immunity 
phenomena exhibited by serum dbiinun alter 
incomplete digestion with pepsin 

\ S M‘ Fabl\ni!, 


Sir Charles Parsons and Marine Propulsion 


O N Decembe i 2 at the Institution ol Mechanical 
Fngmeers before an aiidicnee which in 
eluded many engineers who have been closely 
associated with the applu ation of tlu Pat sons 
steam turbine to ships Mr S S Cook dehvered 
the third Parsons Mernonal Lecture taking as his 
subject Sir Chailos Paisons and Mniine Pro 
pulsion Bom in 1875 and like Parsons a ( am 
bridge wrangler Mt Ciwik lias been connicleil for 
a long period with the Parsons Maiine Sti im 
Turbrno Company and is well known iii uigiiitei 
mg circles for his original investigations and his 
memoirs on the marine steam turbine 

The story which Mr ( ook unfolded may perhaps 
be regarded by some as a thrice told tale for Sir 
Charles Parsons either himself or in collaboration 
with others placed on recoid in papers to toihiueal 
institutions the vaiious steps in the progress of 
the turbine as applied to steamships but there 
are features m the stoiy which when told by othei s 
only heighten our respect and adnuration lor 
Parsons when he was faced with difficulties which 
would have overwhelmed men of less determina 
tion None of those who were present at the 
Diamond Jubilee Review of 1897 and saw the 
httle Turbmta steam at moie than 10 knots up 
and down the lines could have known that three 
years previously the same craft with her oiigmal 
machmery to the intense disappointment of 
Parsons and his colleagues had fail^ to obtain a 


sjKid of even 20 knots I he spectators said 
Ml took mi\ have been t hulled to sec a tiny 
vessel rating down the lints at such unusual sjxiod 
hut tluir let lings could have been nothing tom 
pared with those of the few on board the vessel 
who had emerged so triumphantly from depiessing 
failure into glorious siuttss 

Iho Pirsoiis luibine it will le remembered 
was invented in 1884 bor the next ton years or 
so it w IS ustd tvelusivelv for diiamg eltetnc 
goiunitors and it was not until the compound 
condensing I urbmc had shown its siipononty over 
tho best rt tipr eating engine that any stops were 
taken to ipply it to ships T hi speed at which it 
revoh'cd siomod to some to rule it out for this 
purpose In J inuary 1894 however after some 
prehimniiv work Parsons took out Patent 394 
lor Propilling a steam vessel by means of a 
steam tiirlnne which turbine actuates tho pro 
pcller or paddle shaft directly or through gearing 
an 1 the pioneer company ihe Marine Steam 
lurbine Company was formed The directors 
of tho company were the J^ail of Rosse Parsons 
N (ir ( layton C J Leylind J B Simpson and 
A A Campbell Swinton After some experiments 
With models, tlu Turbinia was built She was 
100 ft long and 44 tons displaoemint Into her 
Parsons fitted a single watc" tube boiler and a 
single radial flow turbine Designed to develop 
1860 h p tho speed of tho turbme was 1600-1700 
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rpm A single propeller of 20 in diameter was 
used The results being unsatisfactory, thirty one 
different trials were made with different propellers, 
but the best speed fell short of 20 knots “At this 
stage, ’ said Mr Took, “we cannot fail to admire 
the indoimtable courage of Parsons One may 
hazard the opinion that with most engineers the 
expenments would have ended there The gap 
between the estimated speed of 30 knots and the 
20 knots actually obtained was an enormous one 
The power varying as the ciilio of the speed, siuh 
a difference indicates a shoitage of propulsive 
power in the ratio of 8 to 27 Fared with a failure 
of this magnitude, most men would have cut their 
losses, and in that cose there might never have 
been a Mauretania or a Lusitania, no Dreadnought 
or super dreadnoughts, no Queen Mary— who 
knows t ’ 

To locate the failure. Parsons htted a torsion 
meter on the shaft, probably the first marine 
torsionmeter of any type The greater part of 
the loss was found to be duo to ‘cavitation’, a 
phenomena which had boon observed by Sir J I 
Thomycroft and S W Bainaby duiing the trials 
of the 27 knot destroyer Daring They hud found 
that if the mean pressure of piopulsion over the 
blade area exc coded 11| lb , cavitation occurred 
In the Turbinia ttie pressure hail been some 60 lb 
With this knowledge, and baokcsl, as he always 
was, by his colleagues, the Turbinia was htted 
with new machinery, consisting of throe turbines 
in series driving throe propeller shafts having 
altogether nine propellers Ready again for trial 
in Febniary 1896, a speed of .32 J knots was obtained 
and after other modihcations, 34 knots, or 
four knots more than the fastest toipedo 
craft afloat 

Mr Cook did not say how much all this pioneer- 
ing work had c ost , far more, it may be pro 
Slimed, than the capital of £24,000 with which 
the company was foimed Sixty yeais before, 
the Ship Propeller ('om])aiiy hail sustained a loss 
of £50,000 over the historic screw driven Archi 
medes, a vessel of only a few hundred horse power 
The demonstration at Spithcad had, however, 
shown the possibilities of the new means of pro 
pulsion, ancj a new company, the Parsons Manne 
Steam Company, having been formed with a 
nominal capital of £500,000, an oider was obtained 
from the Admiralty for the destroyer Viyer, and 
at the same time Sir W G Aimstrong, Whitworth 
& Co ordered turbine machinery for a destroyer 
afterwards named the Cobra Both of these 
vessels wore unfortunately wrecked in 1001 These 
(hsasters ought well have seriously affected the 
fortunes of both inventor and his company had 
they not already sec iired the co operation of the 
Dennys of Dumbarton and Captam John William- 


son, in the buildmg of the Clyde river steamer 
King Edward, the pioneer of turbme-dnven 
mercantile vessels The success of the King 
Edimrd had far reaching results She was soon 
followed by the cross Channel steamers Queen, 
Brighton, Princess Maud and Ijondonderry , and 
the Dumbarton built vessels Lhasa, Linga, Lama 
and Lunka for the British India Steam Navigation 
Company The moiine steam turbine was now 
successfully launched on its astonishing career, 
and the end of its first decade was marked by the 
construction of the Luntunia, Mauretania ancl 
H M S Dreadnought 

With the completion of these notable vessels,” 
said Mr ( ook, it might bo thought that Parsons 
had reached his goal But Parsons was 

far from satisfied ’ The application of the steam 
tuibino so far was limited to fast vessels of large- 
power Could it be used for vessels of modciate 
speed ' First of all, Parsons intiodiiccd the 
combined sjstem in which the steam exhausting 
from a reciprocating engine was utilized in a low- 
piessure turbine The pioneer vessel with this 
arrangement was the Otaki also built at Dum 
barton Then he turned to the use of toothed 
wheel reduction gearing He had fitted such 
gearing in a 10 horse-power launch in 18‘)7, but 
exiieriments were necessary before using geaiing 
foi larger vessels So the Veipasutn was purchased, 
her triple expansion engmess were replaced by 
single lediiction geared turbines and she was set 
to work in the North Sea Her success ushered 
m yet another revolution m marine propulsion 
To day, single reduction geared turbines are found 
111 the majority of waiships and in such vessels 
as the Queen Mary and the new Mauritania 
But the iull tale of Parsons’ pioneering work 
in connexion with maime propulsion does not end 
with the direct driving turbine, the exhaust tur 
bine or the gcaied turbine Ho was the first to 
make a vacuum tank foi the study of mcnlcl 
screws, he inventcxl the vacuum aiigmentor, ho 
mtroduced the creeping mechanism for gear 
cutting machines, he made exhaustive expenments 
on the erosion of propellers, and he was the first 
to appreciate the value of the Michell thrust- 
block 'Then, too, he was ever an advocate of the 
use of steam at high pressures and high tempera 
turos, and m the Clyde steamer King George V 
htted turbmes working with steam at 550 lb 
pressure and 750° F temperature The world, said 
Mr Cook, IS the debtor to Parsons for his faith in 
the turbine, his courage and perseverance, and also 
for the wise provisions he made for the dissomma 
tion of his knowledge and experience Parsons 
has won titles to fame m many spheres of applied 
science, but m none of brighter lustre than m the 
field of marine propulsion 
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Obituary Notices 


Prof. E. M East 

P ROF EDWARD MURRAY FAST whoso death 
has rtuintly bo< n rtportfMl bolongotl to tho 
group of Mendolian piononrs who began thoir in 
vestigations in tho first docado of tho present 
century Dis most important conti ibutions to plant 
gonoticH wore in connexion with the breeding of 
potatoes maize and tobacco Not only was somo of 
his work of great practical value, but ho also made 
fundameriiS,! contribiitions to various aspects of plant 
blooding espocialU to mbieoding and hybrid vigour 
selection and tho explanation of tho phenomena of 
8( If sterility m plants Ho was one of the leailing 
Vmoncan plant gmeticists of his tune 
Dr East was born at Du Qiiorn, Tllinois, on 
Ottober 4 1879 and graduated at tho Unnorsity of 
Illinois in 1000 Ho botamo assistant chemist and 
then assistant in plant brood ing at tho Agricultural 
Fxiioiimont station of the University of Illinois, and 
in 1907 rocoivod the Ph D degroo for a thesis entitled 
\ Study of the 1 actors Influencing tho Improyemonl 
of tho Potato I his like much of his later woik, 
was i harnetcrizod by quantitative as well os qualita 
ti\o treatment of hm mati rial at a time when nearly 
all the eaily Mendelian work was mainly qualitative 
and descriptive in character 
East was sliortly apjxiintid agronomist at tho 
Agricultural I xpi nmont Station Storrs ( onnixticut 
whonco in 1909 he went to Harvard os assistant 
professor of exptrimi rital plant morphology at tho 
Rusbi y Institution Since 1920 ho has boon profi ssor 
of genotas in Harvard University Easts work on 
inbrtoding, begun at Storrs culminatid in a book 
‘ Inbreixling and Outbreeding , published in tollabor 
ation with I) F Jonosinl919 IIis investigations ol 
inai/e wore ospocially vnluablo as inda sting at an 
< arly period that qunntitiitivo (hariutirs siuh as 
length of cob are inherited and segregated a<<ordmg 
to tho Mendelian rules Part of this work was done 
in collaboration witli Dr H K Hayes Ihemhtiit 
anco of flower size in mterspecific irosscs of Micotiana 
was one of the earliest studios of its kind 

Probably East’s most important contribution to 
plant genetics was his mast< rlv analysis of self 
sterility m tobacco, in a srries of papers begiiming 
about 1915 He hist rroBsod Nicoliana alata with 
N sandercB, and by analy sis of the offspring and tho 
crosses which could be inndo between them, he dis 
covereil that they fell into throo groups of plants, 
each lielerozy gous for two different stoiility factors 
or iS genes Iheso he called S, 9|, and 

A plant which was SiS„ foi example, could only 
bo successfully pollinated by pollen cairying the 
A, factor The other types ol pollen tube grow so 
slowly m tire stylo that the flower ilrops off before 
tho pollen tubes reach the ovary Btit ho showed 
that by opening tho buds, and so giving tho pollen 
tubes a longer interval for growth, self fortilization 


could fak( pliuo pnxlui mg plants homozygous for 
parts ular 8 fa< tors Iho number of such S factors 
in \tioUana was tinnllv incieasod to liftocn all 
all< lomoiqihic that is representing different (hangos 
III one l<M us ol a chromosome Similar conditions 
havr since Iroen found in various other plants such 
as roil <lov(r and Brassica 

hast was always mb n sled in tin gi neral biological 
piinciplcH iilatod to goiietus, and in his latoi voars 
was pailictilaily oominied with ijiiostinns of human 
population and n lati d probli ms Man k nil at the 
trossioads (1923) which was wilily n ad was a 
viiluahio study ol population j lobli ms and tho 
woild s food siipplii 8 although fill i nipliiisis on ovi r 
population lias bom partially nogativod by tho con 
1 mued fall in birth lati s \ volume entitli d Riology 
111 Hutnaii Affairs was oditod in 1927 

During tho jitriiKl 1908 1 8 h ast was a i ollahorator 
in tho fobaito brooding investigations of the United 
States Department of Vgiiculturi and during tho 
(treat War hi was chaiiman it tho Botanical Raw 
Produi ts ( ommihsion R Rl coles (tATFS 


Prof A K Mordvilko 

Alj XANDtt Ivons FAVTisov r( H Mordvilko, an 
aphiilologist and paiasitologist of world repute who 
dull oil July 12 was born in 1867 in tho village of 
Stolovichi Minsk jnovince of Russia As a son of 
a iiimoi cliiK hi nioivid 1 is goiu ral idiiiation in 
till Minsk St mm VI V hut thin i ntorod tho I nivcrsfly 
of Waiaaw and afli r t ikmg his digiio in natural 
SI u net s in 1893 obtainiH] a jmst gradiiato scholarship 
wluih enabled h m to sludv’ first at Warsaw thon 
at tho zoological stations of Naples Marseilli s and 
Villeliancho Iwo viais as 1 ctiiri i (on inimal 
paiasitology) at tho Univeisitv of Kii v wi re followed 
b\ an appointment to (hit ol St Fi tersbiirg then of 
Moscow In 1911 hi join d tho (aff of the /oologiial 
Museum of the Russian \taili i ry of Soionees where 
ho spiiit tho rist of liis life while giving lieliiios at 
tho Univorsitv and tho Agniiomiial Institiib 

As till thtmo of his hr scitnlific work written 
at tho mil of his iinivirsitv studii s Mordvilko took 
tho mvistigation ot tho \pluiiidv (plant lico) of 
tho Vistula region, including 'hoir bionomics and 
anatomy This group of imoi ts is remarkablo for 
I xhibiting a wide range of biologiial phenomena of 
groat general significance such as poly morphism, 
change of hosts, variations m the life cvilo and tv [res 
of reproduction otc Tluirstiidv hi came his life work 

Ihn execution of tins work by Mordvilko is an 
outstanding example of rt suits that can bo achieveil 
by a thorough and inaii\ sulid study of a single 
group of organisms His morjihological work is 
remarkablo for its accuracy and abimdnnco of exai fly 
ohsorvod details, while the biological significance of 
various structures was kept in view Hm systematic 
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work, which resulted m a mass of most carefully 
described now genera and speoios and m revisions 
of whole diffitult groups of aphids, can bo taken 
as a standard for any taxonomist His mam 
interest was, however, the mtonsive study of the 
bionomics of aphids, most particular! v with rogatd 
to the evolution of the life-cycle and the (hango of 
hosts Exhaustive studies of many groujis of aphids 
with alternate hosts led Mordvilko to the elaboration 
of a reraarkablv well docuniontod theory of the 
origin and evolution of the habit of changing hosts 
in Aphidida-, which he has later extended to the 
explanation of a closely panvlltl phenomenon in the 
fungi causing rust (LTreiiinales) (onnocted with 
these spooiuh/ed Bcriis of investigations wore the 
more theoretical works of Mordvilko on parasitism in 
general, as well as on the prohlom of evolution and 
species formation 

As a man, Mordvilko was almost unbelievably 
modest and unassuming, and, on tho first encounter 
with huu, crtiited a wholly false improsHion of a 
bashful and jirobably narrow minded jiorson, m 
torostod m nothing but his plant hce On a oloser 
acquaintance ho apfiiaiod ns an oxcoptionally 
widely educated man, with far reaching ami original 
ideas on many ivspocts of biology Tho outstanding 
features of his tharactor wore deeply felt kindness 
and sincere fnoridlinoss to everybody, outwardly 
expressed in a most i harming quiet, < ndoaring 
smile All his acquaintances who rtgardoil by him 
as frauds and h< came so, and ho was iniapablo of 
making any onomim 

It can be tnilj said that A K Mordvilko s death 
closos a long and most Iniitful iViapUr in tho study 


of the Aphididse, to tho knowledge of which he has 
contributed more than anybody else 

13 P UVABOV 

Db Uvabov lias outlmod Prof Mordvilko s con- 
tribution to science and it reinains to me to add my 
personal tribute to the memory of one who over a 
long number of jears and often at groat difficulty to 
himself proved such a valued correspondent His 
vast knowloilge was over at our serviie, he put 
himsolf to ondless trouble to satisfy our needs for 
study material , his books and papers wore generously 
prisontwl He was a man of infinite pains and tho 
ombodirni nt of tho patient mvostigator, takuig some 
times twenty yoats to elucidate a single point For 
forty throe jears Mordvilko was carrying on his 
aphidological anil other studies and during tho last 
twenty broadened his basis so minh that tor 
to come tho suggestions contained in his works will 
give rise to now linos of losoarch and though some 
of his theories may havi to be moilified, ho will 
remain an outsluiulmg buildor I Laino 


We regret to annoume tho following deaths 
Sir Thomas Callendar deputy chairman and 
managing director of Callendar s Cable ond Con 
Btruction Co, Ltd, a pioneer in iloctricilj supplj, 
on Dofembor 2 agisl eighty throe \ear8 
Mr W P Dreaper O 13 F fonnorly superintendent 
of H M I actorios at button Oak and Lllesmoro Port, 
lately editor of tho Chemical WorH on December 2 
aged seventy years 


News and Views 


Publication of Scientific Research 

A lABOK part of bir William llraggs prosidi ntial 
address to tho Roval Sotiety delivered on Novoinbor 
30, was conoeriied with sciontilic piihhcations, 
and ho n forrod jiarticulurlv to the duty of the 
Society in cormoxion with the oncouragement of 
research to securo the preparation and prisentmont 
of its results, so that they can be suffioiontly appro 
oiated and incorporated with understanding into 
every activity, intellectual or physical, to which 
they apply 1 hough ho docs not think that men of 
science can claim to be given the direction of atTairs 
m which their discoveries play a groat part simply 
on that account, they are at least bound to seo that 
acquired knowledge is rightly stated so that it can 
bo rightly used, and ho regards the vigorous action 
of the British Association m such matters as a com 
mendable extension of its original purpose This 
consideration of openmg to inankmd the new fields 
of natural knowledge strengthens the case for reoon 
sidering the arrangement and presentation of research 
results which arise from the voluminous character of 
present day research Commenting on the small 


altondancos and lai k of good discussion win ii 
papers are present! d before a scientilic sociotj , bir 
William 13rogg roforrod to greater stress which has 
re< ently been mwle on tho provision of opportunities 
for organized discussions in which some important 
subjoi t of recent development was considered by tho 
workers m that fiokl Very satisfactory attonilances 
have boon obtained at such moetmgs 

Sir WiLTiAM Bbaoo lonsiders that the recent 
plan of pubhshmg summaries of pajiers as an 
appendix to tho Prori edinga as soon as the papers 
are received while publication of the papers them 
solves IS deferred in the usual way, not merely secures 
an earlier aimouncement of the discovery, but also tho 
collection of Hummanes presents the general trend of 
rcseanh to those who are not specialists With regard 
to summaries, he pouitod out that tho ideal is more 
than a mere digest or shortened form of tho paper, and 
should be different from the paper itself, m that it is 
addressed to a wider circle of readers, which may 
include tho experts, but moludes also many others, 
who should, m fact, receive the prmcipal attention 
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Accordingly, he stressed the importance of insisting 
that the general account given m this way should be 
intelligible to a sufficient number of persons Sir 
William also quoru d whether it is necessary that thi 
Transactions and Proceedings of the Royal Society 
should contain as rnucli as they do at present Whe n a 
new departure in experiment or theoiy is made and a 
new fact discovered or a new co rolat ion, it is right that 
a careful and complete explanation should be given 
and if it 18 not too long, it is ex< client that it should 
appear in the Proceedings If, however, the novelty 
leads as it often docs, to a sfoiuly output of obsi rva 
tion, extension, confirmation and illustration rnativ 
figures and bulky tables, complete publication to the 
World might become unnecessary Iho scientific 
world requires a general account of progriss made 
so that its bearing may bo clear Iho Procodinqs 
should accordmglj contain papers of original dis 
covery or fresh departure but as regards contmuation 
papeis, as they may bo called, propcily written 
summaries should bo enough 

Co-operation in Research 

Inti RNATioNAL cooperation in scicntilK nsiarcli 
was also discussed in appieciative tenns by bir William 
Bragg, and he refcired to a letter received from Dr 
Bosch, president of the Kaiser Wilhelm Ocsellsohaft, 
inviting the i o operation of the Ro\al Society in some 
scientific cnttrjirise which would advance science and 
at the same time promote undi rstanding and good 
will. 111 which an oxihange of visits between ropro 
sontativcH of th( Kaiser Wilhelm Gesollschalt and the 
Royal Society was suggested 

National Registration for Man-Power 
In the House of Commons, on T)< comber 1, Sir 
John Anderson, Lord I’rivy Seal outlined the 
(« oven uncut s scheme for organi/ing the national 
resources in the service of the btatc The plan 
involves an immediate volunton register of man 
and woman power throughout the kingdom , the 
publication of a handbook written in simiilo language 
as a guide to bo sent to every household , a co 
ordmated c«unpaign of recruiting for the Sirvicts 
further development of training facilities for now 
volunteers , making preparations for c ornpiling in 
the minimum length of time a universal register 
under compulsory powers in the event of war The 
scheme received general approval from the IIouso 
Though the time is not propitious for considering 
the S( heme from the particular point of view of the 
scientific worker (fuithor d< tails must lie known 
before this can be done), it is gratifying to thmk that 
embodied in the scheme is the possibility of the man 
of science being given the opportunity to give the 
State of his best (see Natuke of October 16), that 
IS, not as a military suborduialo , but in a position 
whore ho has ‘ a chance to use his (magmation and 
knowledge co ordmated with that of his fellow 
scientific workers and technicians to criticiro and 
direct, m so far as he is competent the character of 
operations” Thus, and only thus, can science bo 
expected to contnbute its Ml share to Sir John's 
scheme for ensuring that our man power and woman 


power are organized in the most effective and 
practical way for the voluntary service of the State 

A FUIX list IS also to lie prepared of all the key 
occupations which would become so essential to the 
nation m mobilizing for defence In addition, special 
arrangements are being made foi the compilation of 
sopaiato registers of pi i sons possi ssing exceptional 
professional or technical qualifications Many of the 
scientific and toclmical mstitutions we understand, 
have already taken steps to compile sucli n^gislers, 
and those will be available to the Govemmoiit when 
required Those legisters together with the records 
alnady availablo of min iiii hided in the spoi lal list 
of vital oiiupiitioiis will constitute tho National 
Voluntary Ri gisti r In the last War many spec lally 
qualified me 11 me hiding men of si ii in e wi re engagi I 
in the Sc rv 11 IS at posts which tool I liave been just 
as ably if not i vc ii more abl> lillid liy min with 
less H{«iiali/cd training Tb National Voluntary 
Register will go far in jirovontiiig such a waste of 
man pow er in tho event ot aiiot he r war I ho Gove rn 
mont 8 action m building up its sc he mo on a voluntary 
basis rather than resorting to e ompiilsion at any rate 
dill ing pcaco time follows true domoeratii jinmiples 
and IS therefore commendable Any doubts over 
this point of view should be allnyod liv 'iir Tohii s 
Btatoinont that th so precautionary stojis taken now 
will make it possible to compile a i ornpiilsory register 
within throe weeks it nescssary In tho event of 
wai of course it would lie rmessary to survey and 
maishal our resourcos as a whole Tlio voluntary 
iigisftr woul I not then be enough and il woula 
become necessary to compile a imivursal register 
under compulsion lo bo offiitivo, liowover, such a 
ri gisti r must bo up to date and this conehtion can 
be uatisfied only if it is eompiliil at the time when 
the cx-easion for its U 80 ansi s 

Indian Cultural Studies 

In tho discussion which followed Mr Barger s 
lee lure at tho Royal Soe lety of Arts on Novemlier 30 
(see p 1046) inti rest m the future of tho India 
Museum at South Kensington and tho position of 
Indian stuilios in Great Bntam will appear to have 
eclipsed tho claims to attention of tho lecturers 
pioneer arch cological work ui Swat and Afghanistan 
The importance of tho question raisoel in his con 
e lulling roinorks will bo ao iptenl in palliation The 
anomalies and obstruction to development arising 
from tho laek of cohesion and co operation among 
tho eight or ten organizations n London associatod 
with Indian studies wore choiactenzod with wit and 
acumen by Mr P J Richards and echoed by each 
Bubsoquont s|ioaker in tho discussion while those 
criticisms were ondorsexl by Sir Richard Wmstodt, 
who described briofiv such steps, inadequate as they 
admittexlly are, as it has bexin possible to take to 
moot those deficiencies in sotYie measure by tho pro 
vision of lectures in Indian art and archseology at 
tho School of Oriental Studios an institution, which. 
It 18 to bo noted, already has wide commitments in 
other directions On one point, which for some time 
past has been regarded with dismay among those 



NATURE 


Dec. 10, 1938, \ol 142 


interested in Indian cultural studies. Lord Zetland, 
who was in the chair, was able to reassure his 
audience The risk, ho said, that the collections of 
tho India Musouin might be dispersed, is at an end , 
and indeed, there m a piospoit that tho Indian 
sculptures at tho British Museum (Bloomsbuiy) may lie 
transforred to the Didia Museum nt Sout h Ki nsington 

Thk discussion was an indication, if such worn 
needed, of tho oxistonco of a strong body of instructed 
public opinion, restiictod though it may be ui extent, 
that a remedy must bo sought for the prosoiit highly 
unsatisfactory position of Indian i ultuml studios 
That there is need for an organized Centro devoted to 
them may be argued on tho ground of public policy 
in view of the future relations of Groat Britain and 
India , but it is also at the moment in pressing neoil 
of edmational facilities in London Contrary to tho 
contention froiiuontly advanced, Mr Richaids, from 
his experience as an honorary lecturer on Indian 
archaeology in tho University of London of some 
years’ standing, was able to testify to tho demand for 
instruction m this group of subjects , while tho 
gratitude with which tho ri arrangement of tho Lidian 
collections at South Kensington on cultural lines has 
bc'en acclaimed is a measure of the general apprecia- 
tion of tho possibilitK s of lurthei systematic develop- 
ment in teaching and research Whether provision 
of an organized centre of teaching and resc'arch can 
most suitably bo made in connexion with tho India 
Museum on the linos suggested in lelation with the 
University of London is a matter for lurther con 
Bidcration Ihe position of the Victoria and Albert 
Museum, of which tho India Museum is at present 
a part, imder the Board of Education, is anomalous 
It presents dilTicultios, not insuperable, no doubt, 
which render comparison with other museums 
excicising teaching functions beside tho maik. oven 
though hero, as in other of the national collections in 
London, tho sjslcm of guide lecturers exists for 
instructional purposes Tins system might well bo 
oxteiidcd to moot needs of more advanced instriic 
tioii In anv event, no scheme of instiuction can 
attain efliciencj without tho closest asset lation with 
tho tollctfions and staff of tho India Museum, no 
where else in Great Britain is thoie tho sjstomatic 
knowknlgo and tho carefully gradotl seiios of sjieci- 
mt ns, for oxamiilo, in pottery or beads, which may 
not ho Hulhiieutly sptctacular for exhibition in 
public galleries, but are of tho indispensable ground 
woik m instruction 

Mr. E, Thurlow Leeds 

Mr Edward Ihurlow Leeds, koejier of the 
Ashmolean and the Deportment of Antiquities in tho 
University of Oxford, whoso election to a professorial 
fellowship nt Brasinose (’ollege is armoiineed, holds 
a position of distimtion among arch.rologisis for his 
carefully documentwf sfiidifs in fellit and Saxon art 
and archa ology Mr Leeds was educated at T’^pping 
ham and Magdalene College, Cambridge, on which 
foundation ho was a scholar Ho joined tho staff 
of tho Ashmolean as an assistant in the Department 
of Antiquitiea m 1908 Since tho Groat War, Mr 


Leeds’s induenoe on the teachmg of archaeology at 
Oxford has been profound , and his appointment as 
keeper of the Ashmolean on tho death of Dr D G 
Hogarth was regarded as both opportime and a well 
merited lerognition of his efforts in dovolojung these 
studios in tho University Mr Leeds was a vice 
piesidont of tho Society of Antiquaries of laindon in 
1029 32 and Rhind lecturer in archeology in 1936, 
his lecture on ‘ Earlj Saxon Art and Archroology ’ 
afterwards appearing m book fonn Mr Leeds’s 
responsibilities as keeper are now to bo enlarged by 
tho addition of an Institute of Egyptological Studies 
to tho Museum This is in aicordanco with a decree 
passiMl in Congregation of the University on November 
29, whuh gives practical effect to the bequest, 
accepted in .Tanuary last, by tho lute Prof E Li 
Griffiths, professor of Egyptology in the University 
of Oxfoid, and Mrs t.nffiths for that purpose 
Although tho Institute will form a department of 
tho Ashmolean, it will bo undi r tho control of its own 
committi e of management, a reprosontative bodv 

The Scientist and the Philosopher 

I OR Ills Friday evening discourse at the Royal 
Iiistitution on Docombei 2, Viscount Samuel took as 
his subject. The Scientist and the Philosopher 
Ho said that in tho complicated civilization of the 
modem world a div ision of labour is necessary, but 
this 18 sometimes earned to excess Tlio separation 
between science and philosophy gives an example 
This 18 not, as it might seem, a merely abstract and 
academic matter, remote from affairs Action is 
rulod by ideas Philosophies of some kind move the 
nations Every land ii'sounds with tho trainji of 
armies, and the air throbs with the droning of then 
airerait Behind tho amiiis are tho dictators or tin 
parliaments Behind thorn are tho political croods, 
and behind the creeds am tho jihilosophers who 
inspired them Our ago needs above all else a now 
syntlioRis of sc u iico and pliilosoiihy together with 
religion, to sujiplv tho ideas that should guide tho 
modem world There aio manv tilings that philosojiliy 
should accept from science Scientific workers in 
thoir turn may derive helji from philosophy They 
might bo induced not to attribute jihysical qualities 
to liuman me iital concepts, such as spac e , nor to 
assume that, lie cause phonomeiia are out of loach of 
our meiuiK of observation, it follows that Niitnie does 
not dotemiine them according to iimferm laws Two 
fundamontal questions ic mam unsolved, and philo 
Bophers await the answers from physics, tho cause 
of gravitation, and from jihysiology the nature of 
thought It 18 often said that these* can nevor be 
solved , but if wo vie w what has be*on the progiess 
of knowle>dgo botwcon the stono age and now, furthoi 
advance's such as those aio not inconceivable , thev 
may indeed bo c lose at hand There is nowadays a 
markcMl convergence of science and philosophy I'l't 
this (hnelop and let religion, guided by looson and 
conforming to fact, take her place m tho groat 
synthesis , then man will feel at one with himself 
will confront with now energy the confusions and 
perils that beset hun, and be able to march with 
confident step mto the future 
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From Magiic to Science 

A MFETlNQ of the hocipty for the Stuily of Ale homy 
and harly Chemistry took place on Dcoomber 7 at 
tauten Mary C ollogp London -when Mr J C ( rogoiv 
doliverid a lee turn entillid hroin Alagii to 'ocionco 
Mr (jirogory traced the inteijilay Imtweon rcliancp on 
magical ottKacios on one liand anil a recognition of 
rationallj conceived agencies or natural laws on the 
otlier IhiiB alchemy foiiipluatid by mjHticism and 
animism, had its lational tlu<>r\ as in the Anstoti ban 
Doctrine of the rieiiu rits, and its reliance on laboia 
tor> procislure Tt hivd also its magically coiuiivid 
I fflcai 11 8 Hill h as the reputed pow« rs of the Vhilo 
Hoplurs Stoiu As the rational rfcoui-se constantl> 

invadwl magii so the magical n course iiifliii need 
lational jirocedurt 1 here came a point however, 
when the magical lx licf was discarded to make way 
for a more scientific concept of natuial laws Mr 
C.regory pointed out that the seventii nth < i nturj 
corjnibcle was a great scientific lationalizcr of magic 
Itoylo discieetl> reseivid however some mexiicinal 
virtues foi gems as a scientifically piiribed magic 
His reduction of the potency in the Powder of 
I’rojcction or in the Alkahi st to corpusculai catalysis 
illustratexl the rationalization of magic by science 
Though the master I horion still hope el to v inehe ate 
the tliaumaturgic agent of alchemy hi deferred to 
present thought by applying the methoel of science 
to the art eif magic 

International Telephone Conference 

A MFFTmo of the C omit6 Consultatif Inti inatiorial 
1 ^l^phoniejue (( Cl 1 ) was opened in London on 
December 6 by Sii ( eorgo Lee e ngini i i inehief of 
the Post Olhee The tonfe re nee is lx ing atte nelt el b\ 
about a himdieel di Ii gat s from fourteen different 
countiies and will eontmue until Dee ember 17 Most 
of the di legates an te le phono e xperts and the v aio 
discussmg vatious teehnieal problems eiieoimteied in 
the operation of international line telephone com 
mimication Iho work of the Conference is divided 
between two committees, the hrst of which is studj 
mg the tex-hnical piobloms of long distance t lophone 
calls, including the suppression of iioisee and the 
iiniirov omont of epialifv of repiexluetion of the human 
voiec The see oiid eommittce is studying the sjx ciivl 
pioblcms eneoiintoTid in e ai rii i cm rent telejihonv 
in which a number of conversations are caiiiid 
simultaneously as a modiiliition of a high fii lue ncv 
current on one pair of wire s \s an \ti nsion of this 
probleini the question of providing international 
eiicuits for television pieigrammes will be e onsideicd 
Iho holding of tlie eemforenco in London is par 
ticularly opportune foi during the jiast fifteen yiais 
direct comiexions with the majeiritv of the capital 
cities of hurojie ove r the oidinary land lino notwoik 
have been establisheel in London which with 
the development of longdistance ratio links lias 
thus beeome the main woild switehmg cintio for 
intercontinental telephone calls 

Radio Communication for the Colonies 
Accordino to a stateme nt m T/ie 1 lines of 
November 30, the ehairman and managing director 


e>f Messrs C ahlo and Wiieless, Ltd has mode an 
offer to the (eovommont to create a system of 
wire le ss te logrivphic anel telephonic communication 
threaigheait the Oeilemial h mpire without cost to tho 
adminiHtratiems eir tho peoples concerned The 
sehemu preivieles for the installat lem of raelio equip 
nietit at each of the eahle stations wheie no com 
menial wireless service is alnaely in ofxrat ion 'Iho 
rornpany will bear tho cost of instillation and anj 
oxjM rimonts necessary , anel while the new facilities 
will be comjile montarj tei the e xisting eahle seivice s 
their commeicial use will bring aelditional nvoiiiio 
to the ( onipany Tho scheme is of groat sigiuflianco 
from strategic and economic points of viow, the 
Wile It ss stations will ensuie a second lino of dnfeenec 
for ml or Colonial commiinicatiem atief jirovielo the 
Colonies with a moans for their k i ping in touch 
with aiicraft and ships in homo wat rs m aeldition 
Imjx rial development and umtv will 1x3 promoteel 
thioiigli an exti nsion and choa)joning of commimiea 
turns Tho estal lishmenl of tho service weiuld also 
enable a great ele al of valuable tevchmeal research to 
bo earned out in connexion with tho propagation of 
waves to vunoiiH jiarts of the world In v lew of the 
advantages aeeniing to the rolonies under the pro 
posals tho offer has boon made on tho assumption 
that tho Company would be given a non leistnctivc 
lice nco on broad line s 

Memorials to Inventors 

On Novomljor 17 and 24 me inunals were unvoileel 
lespectivclv tei lohn Heiyd Diuil ip (1840 1921) who 
fiflv jears eige> mvontejel the pniMimatic tvTO for cycle s 
anel to Jevseeph Aspdin (1779 1857) tile inventor of 
Portland cement Iho mem inal to Dunlop is a 
plaejiie which has boon croctexl at tort Dunlop, 
Ihnningliam the great w >rks of tho Dunloji Rubber 
Company Dmilop who was born al Droghorn, in 
Ayrshire became a student at the I Jinbirgh Voter 
inary ( ollege and in 1867 staitixl in practice as a 
veterinary surgeon m lioltast It was while livmg 
at 28 Mav Street in that cit> that he mode his first 
pneuniutu tyre' and applied it to liis sou s tricv'cle 
tho following ve u 1889 Jlarvc v du Cros (1846 1918) 
forme el a eomixinv m Duhl n fe i the manufacture 
eit piieuintitic (vies an 1 Iroi this lias sprung *lin 
weirlel wiehi tvie industry of to day T hen aie alreadv 
memorials to Dunlop m 1 1 iibuigh and Belfast 
Tho inoineir il to Aspetm eoissls o( a plaepic and 
memorial gates at St lohn s Lhiire Vi Wakefield 
whore the iiiviiitoi is buried \spd n was born in 
Jaexls aiiel became a stonomme n llis patent foi 
P irtlanel cement is elatexl Oetober 21 1824, and on 

tho hiinelroilth aniuversarj ot that elav tho president 
ot the Aiiiiriean Portland Cement Association Mi 
h M Kelley unveiled a hi onze table t to the memory 
of Aspdin which the Assex'iation hail elected on the 
plinth of two of tho columns siippoiting tho roof of 
tho Leeds Town Hall 1’ c memorial at Wakelield 
was dodicatexl bj tho Bishop of Wakefielel and un 
yoili 1 by Lord Wolmor on behalf of tho ( eiix'nl and 
Concrete Association Littlo is knoyyn of Aspdin a 
oaroei After takmg out his patent ho started manu 
fiu taring cement at Wakefield and one of tho first 
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important structures in which it was used was 
Brunei s Diaines tunnel Aspclin s son William 
(1816-04) played a corisidorablo part in the develop 
ment of the cement uidustry and erected works m 
Germany where he died 

British School of Archxology at Athens 

At the. annual moot ini' of the British School of 
Archteology at Athens whii h was hi Id at Burlington 
House PiccadilK London W 1 on November 29 
when the Crown Princo of Sweden was m the iliair, 
Mr JUS Pendlobury Rave nn account of his 
recent excavation of the city ol Karphi in Crete 
Tins was one of the cities on the hills surroundinn 
tlie plain of I OHithi and its groat interest lay m 
the fact that it containc d an oxamplo of a larj,e 
house which jirobnhly dated from within two 
generations of the Irojan War and thus afforded 
an excolltnt illustration of the house of Homeric 
times The (ity -was situated on an exposed spot 
with cliffs on three sides that on the north having a 
sheer drop of 2 000 feet It contained two cemotorica 
a temple luul among other buildings os already 
mtntioned a house tho largest of the period yet 
found It 18 interesting to note that the roofing 
sj-stem of tho whoh town is that still in use among 
Cretan peasants It would apfiear that broiu* ago 
( ivilization camo to an end in Cri te about 1100 B C 
when there was an invasion of people from outside 
who introduced the C reek language and settled at 
first near the sen The old Minoarw found sanctuary 
in tho hills where they continued to live on Occupa 
tion at Karphi camo to an end some two hundred 
jcais later at about 900 B o Its evacuation appar 
intly was peaceful, its inhabitants no doubt then 
(onsideiing it safe to live m a h ss exposed situation 
In the course of the meeting two announcements 
of no little importiinco were made Prof J I Myres 
in moving tho iwloption of the annual report, stated 
that news had been received by the last mail of tho 
d scovery of an important Minoan tomb at Knossos, 
which was to be investigated at once and Sir John 
horsdyke aimouncod that owing to tho increase m 
the Government grant from £600 to £1 000 per 
annum and the coming into operation of tho 
Richanl B Siager bequest, the activities of the 
School in oxiavation would bo considerably extended 
in the coming year 

Woad Mills 

Amongst the many at one time flourishing in 
diistries connected with agriculture carried on in 
Great Britain was that of the cultivation and pre 
paration of wood, and in a jiaper read by Mr Rex 
Wailes before the Junior Institution of Engineers on 
November 26 is described its cultivation m gradually 
decreasing quantities down to 1932 when the last 
crop m tho world was gathered at Boston m Lincoln 
shire and prepared for market Wood has been 
grown for oontunes m Great Britain and prepared 
for market as a mordant or fixer for mdigo dye 
Its uso in dyeing requires much skill and its 
preparation is a lengthy process Iho plant rapidly 
exhausts tho soil in which it is grown, necessitating 


frequent removal of the woad mill and appurtenances 
to fresh sites As m the case of many ancient mdus 
tries tho woad mill evolved by village craftsmen 
seems peculiarly well fitted for its purpose It 
ground tho leaves mto small pieces and after about 
an hour the mill was stoppoil and tho pulped mass 
taken out and kneaded into balls about 0mm 
diameter , those were stacked on tray s m open tiers of 
gratings whore they dried for sotno weeks and were 
then r< moved to store rooms preparatory to couch 
ing tho most difficult oiieration m tho preparation 
of woad The balls wore first broken up by tho rollers 
in tho roller house and then taken to the ooiKliing 
bam near by and spread on tho floor to a depth 
of about 3 ft watered, and allowed to ferment 
During this process temi>omture was carefully con 
trolled and not allowed to exceed 125° F Iho woad 
was turned daily at first and less frequently there 
after the total time being 6-8 weeks After couching, 
tho woail was dried and rammed into barrels, its 
appoaranco then being like compressed peat or plug 
toijncco 

Technical Training at Leeds 

The City of Leeds College of Piehnology enrolled 
m 1937 38 more than four thousand students of 
whom all oxci pt 14 per cent attended < voning < lassos 
only Li a repoit prosonteil by tho Pruicipal on tho 
oeeasioii of a distribution of awards iiy Prof Lancelot 
Hogbi n on Novi inber 29 an appeal was miule to 
employers to pr imote a liirgi Iv increased attendance 
at part time dav' courses of technical training m 
principles J hat »i nous practical diffii ulties stand 
in tho way of large scale releases ot employees for 
this purpose was freely admitto 1 but few would be 
found to deny that there is a crying nood for con 
struct! ve effort to moke good tho gaps in vocational 
education resulting from the obsolescence of tho 
apprenticeship system m industry In tho great 
majority of trades at tho present day tho onlv 
qualification for receiving the pay and status of a 
journeyman is tho attammont of tho ago of 21 
Tho Principal wants industiialists to co operate with 
the Gollogo m devising schemes separate for each 
trade, such os are already in operation m tho ongmeer 
mg trade m the Midlands for issuing somo agreed 
form of apprenticeship certificate giving full rocogni 
tion to workshop trainmg as well os to technical 
college work 

Standard Time 

The recent unvoilmg m Toronto onnouncotl in The 
Times, of a bronzo plaque of Sir Sondford P loming 
recalls that it was only sixty years ago that ho 
proposotl the system of standard tune now universallv 
used Tho advent of railways and telegraphs to 
North America made the contmued use of local tune 
an mconvonient practice The railways began to use 
their own tune, which was seldom m accord with the 
local time of any place on the Imo When more than 
one railway served a towm, there were usually two or 
more railway times os well os the local tune, and 
confusion was rife Fleming who was a Soot, became 
chief engmeer of the Canadian Pacific Railway, and 
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he realized that fjomething must be done to end this 
state of confusion In 1878, he proposed to the 
Canadian Institute in Toronto that the solution lav 
in dividing the globe into 24 tunc bolts each of 
fifteen degrees of longitude, each bi It to inaik a 
difference of one hour m t line The Marquis of Lome, 
at tliat time the Govonior (Jonoral, submitted the 
projxisal to the Bntisli GovcmmenI, which, however, 
did not approve The Tsar of Russia then initiatxl 
an inteinational conforonco in Vienna in 1881 lo 
diwuss the matter this led to a scsond lonfiniiix 
in Washington in 1884 and the almost univeisal 
adojition of the proposal aitor the railways of ( anad i 
ond tho Unitoil Slates had ahoady put standard time 
mto use 

Ramsay Memorial Fellowship 

The followmg Ramsay Memorial fi Ilowshqis for I ho 
>ear 19*18-39 have recently boon awarded Di 
Vernon Hollis Booth, a British fellowship of £30(), 
tenable for tvo years, at the University of Cam- 
bridge , Mr Doriald McNed, a Glasgow fellowship 
of £300, tenable for two years at tho University of 
Glasgow, Dr Alfred Fiiproiht, a Swiss fellowship 
of £300, tonublo for one y ear, at tho Imperial College 
ol Science and Technology, Ijondon The Jrusteos 
have renewed the following followshijis for a second 
year Dr A E Alexander (British fillow), at tho 
University of Cambridge , Dr E do Salas (Spanish 
fellow), at University College, London , Dr J J 
Hermans (Netheiland fellow), at University College 
London , M Joan Monvoisin (French fi How) at the 
Royal Institution, London , Mr Harirno Oosaka 
(Japanese fellow), at University College, London , 
Dr E C Stathis (Greek follow), at the Imperial 
College of Science and Technology, London 

Announcements 

Pbof H Smapley, diioctor of the Haivard 
College Observatory, Cambridge, Mass , has been 
elected a memlier in tho Section of Astionomv. and 
Prince Louis Vi< tor do Broglie, of tho Institiit 
Poincar^, Pans, a member in tho Section of Physics, 
of the Royal Swedish Academy of Sciences 

Phop. Emile AKOANn, professor of geology, 
mmeralogy, petrography and palaiont oology m tho 
University of Neuchatel, and Dr E A Stensio, 
director of tho Department of Palico/oology in the 
Naturhistonska Riksmiiseum, Stockholm, have been 
elected foreign follows of the Geological Soc lety of 
London Prof H. von Ei kermann, assistant profi ssor 
of mineralogy and crystallography m the University 
of Stockliolm, Prof D W Johnson, professor of 
physiography m Columbia University, and Prof 
A A Opik, professor of geology in tho Univeisity 
of Estlionia, have been elected foreign correspondents 

At a meetmg of tho Royal Society of Edinburgh 
held on December 6, the president. Sir D’Arcy 
Thompson, showed and gave to tho Soi lety a copy 
of the billet of the corresponding mootmg sixty years 
ago (December 10, 1878), when he hod read a pajicr 
“On Ulcxlendron and Halonia” to tho Society Tins 


paper, communicated by Sir Wyvillo Thomson, was 
afterwards published by tho Goologicol Society of 
Edinburgh, along with a plate drawn by another 
young man, known later on to all geologists as 
Benjamin Peach 

Honouakv degrees have recently been conferred 
bv the Univeisity of Pans on tho following Prof 
bzeut Gyorgi, professor of iniKlical chemistry m the 
University of Szeged fiicultv of medic me. Dr S P L 
Sfirc risen, director of tho i hi mical soi tion of tho 
( ailsberg Laboratory, ( opeiihageii, and l)i Kaiior, 
director of the Instil iile of ( he mist rv University of 

Pboh Tuns Bordet, dirt (.tor of tho Pasteur 
Institute of Brussels, was presented with the Grand 
I loss of the Legion of Ilonoui at the opening meeting 
of tho C ongross of tho Association of it it nch speakmg 
Microbiologists 

iHt Sir Frislerick Hobday Piosentalioii luiid hvs 
now reached its fust £1,000 contiibutod by about 
850 siifisc rifieis The couunittee lias decided lo 
continue its woik in oidii to obtain tho amount 
necessary for the ofijoct wluc.h Sii Iredenck Hobday 
had in view, namelv, the ondowinnit of a clivir of 
comparative medic me Subscriptions should be sent 
to the honorary wciotary, Mr E J Cox, J St 
Jolui 8 Avonuo, S W 15 

Ihf Aimufll Conforonco of the Googiaphical 
Association will bo hold at the London School of 
Economics on Janiuvrv 3 6, 1939, under the presidency 
of Sir I hoinas Holland I he subject of Sir Thomas s 
oddicss will be Iho (coograjiliy ofMiiieiala ’ Further 
mlormaticin can be obtained from the Clerk, Geo 
graphical Association, Miinic ijial High School of 
Commoice Princess Street, Manchester, 1 

lliE annual meeting of the Institute of Britisli 
Geogiajihors will lie hold in the I ondon ScJicxiI of 
Fconoinics on Januaiy 6 6 Fiirthc r mfoiination can 
be obtained from Mr J N L B vkt r. The I’^niversity, 
Oxford 

Ihf twenty sov onth uvnirnl Confi reiice of Ediica 
tioiial Associations will bo hold nt Lnuersitv College, 
London, W< 1, on January 2 9, 1939, under the 
presidency ot tho Right Hon Tjord Mac mdlan The 
subject ot tho jirosidential address will bo “Tho 
Function of tho University” A joint conference on 
' J'ho University in a Changing Woild” will bo hold 
on Tanuary 6 Further informat on can bo obtained 
from the Conference Secretary, Gordon House, 
29 Gordon Square, W C I 

Thf Cambridge University Press is to publish 
stiortly “Karl Pearson”, a memoir consisting of two 
articles by his son It survovs his life from his earliest 
day's, giving oxtnvcts fiom letters to show tho develop 
mont of his pliilosopliy, and details of his many 
activities It is illustrated with many portraits, and 
there are appendixes summarizing his unpublished 
lectures and reports 
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Letters to the Editor 

2 he Editor doee not hold hunadj responsible for opinions c-tpressed by his correspondents 
He cannot undertake to return, or to correspond with the writers of rejected manuscripts 
intemlcd for this or any other part of Natuke No notice is taken of anonymous communi-cations 
Notts on points in some or rma weeks letters appear on p 1041 


Blue Sunlit Aurora Rays and their Spectrum 
In the morning of hiptimber 15 Inst, betvum 
3'' and 4'' M F T (simnso in OhIo 6h46'“), blue aiinlit 
aurora ra> s w ere obsi r\ < d like tliosu of March 23 
1020* himiiltanooiis photographs from two stations 
showod that the bluo part was lying from about 
250 km to 650 km above the oarth We succoodnil in 
taking some good spc< tra which wore very similar to a 
most int< resting spectrum taken by Loixl Haylcigh* of 
the auiora of May 14 1921 In Fig I m seen the sjms 
trum taken on Agfa Isopan plate iSb, exposure from 
2* 35>i> to 3*'55' , of tiu summits of sunlit aurora rays 
among which tho gnati r part were bluo The small 
spiectrograjih used was loaned by tho Anroial 
Ohservaton in I ronisd I he wa\ o h ngf hs have b< t n 
measured by Dr Karaiig and aro written above tho 
spectrum 



Table 2 Rkiatue IvTfcVhii 


In Iig 2 IS sii n a spictrum of (hi same rays with 
anothci spiitrimi of lower yellow gruri cuitains m 
the earths shadow going down to about 92 km 
Doth 8{« ctra w< r< taki n on Agfa Isopan JSS of th< 
same stoik witli a spectrograph of gnat light powii 
but small dispiisioii 

All HjKitra win tiiki n from my auroral station in 


SWAtl DISPERSION ABOVt. I 
CURTAINS HKIOHT OF LOWER BORDER A 


sPLCTHoanAPir a 


r 92 KM 



Oslo by my assistant Mi Horlofsori 

By ( ourtosy of mv collcagut V M GoldHohrnidt, 
iLCordh wen miuk of tin se spectra using Ins large 
/eiss pliotomc t< r I am indi bled to Dr Oftedal for 
doing this work and to Mr Hcrlofson for measuring 
till photomttir locords Table 1 shows the great 
diffi r< nee between tho two sptictra in hig 2 

hrom this it is seen that either tho n lative intensity 
of 6300 to 5577 A has im n used 8 times of 4278 A 
6 5 tirniR and of 3914 A 7 timis in going from the 
y« How giwn curtains to the blue rays or else that 
the intensity of tho lino 5577 A has enormously 
dotn Used I his agn os with my v isiial obseryations* 
on March 23 1920 and with Lord Rayleigh s ohserva 
tioiis on May 13-15 1921 as n gards tlie intensity 
of X5577A to 4278A and 3014A 

Of special interest is tho onhamimint of a series 
of nitrogen bands in the blue and violi t relative to 
the bands 4708 A and 4278 A si en in big 1 as well 
as in tin sp(ctj.nrri published by Isinl Rayleigh 
Table 2 givi s the re lativ'o mtonsitics 
for these bands, assuming absorp 
tinn and plate sensitivity to l>o 
constant for ouch of the intervals 
4551 4708 A and 4200 4278 A 
and the corn sponding rolntivo in 
tensities for ordinary auroras 
according to Vegard* 

Carl Storm eh 
Institute of 

Theoretical Astrophysics, 

Blindem, V Akor Nov 2 

■Wia 4 No 7 47 (1926) 

•Proe lioi/ Sor A 101 (1922) 

• ATord Air Tutut 1 4 (1920) 

r Nonlllclitor«cbelnuiiBin 
e iet tmkUn Naturwat 
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Expenmental Scrutiny of the Influence of Gravita- 
Uon on Light 

It 18 remarkable how few ilecieive verilications of 
second order relati\ity m ph>Hi<aI systeinH htt\o fietn 
effected one (an only recall the experiments of 
Miohelson and Merit y Rayleifrh and Hrntt ami 
Fit/Gerald and fronton Tt is tlien fon di sirahk 
that the very n maikable in\ ost igat ion by Jf J Ivi s 
and (jt K btilwoll at the lli 11 1 elephono Laboi atoi ii s 
m New \ork, entitled An FxxHiriim ntal Stiitly of 
the Rato of a Moving Atomic (.lock *, which has 
rt ceiitly come into my bands sliould not be o\ c r 
lookcsl J h( y have succccxIchI in mi asiinng tb 
s( cond order change in the fioo poiiods of tin 
hydrogen atoms in canal rays flying transviisi to 
the lino of sight, which the tinite speed of light 
demands and in < losely veiifying the thoorolical 
freejuenoy factor (1 

This 18 because the pcriotls when liansposed 
from the obsciivers to the vibrators own frame 
should remain unaltered, if time is a imivrrsal 
standard of intervals of time the same for all free 
vibratois 

We may pursue the subject uito the influence of 
gravitation if its hold belongs to the vibratory 
system the same invariance of pericxl referred to the 
system itself ought to hold* But it produces a 
vilcKity t given by the equation of scalar energy 
Jmt • = mF — constant, where V is tfic potential of the 
held fience wo would infcrtlmt the field is re sponsible 
for a factor of change of fioquency (I +2K/c’)' *, so 
that tho product of the two factors should lie unity 
up to the second order 

I his IS just tho expression for the influence of 
gravitation that has been adopted by tho observ mg 
astronomers, following t instein , but the ir effoits to 
verify it have been embarrassed by various distiiibmg 
influences 

It 18 to bo noted that for vibrators in tho gravi 
tational field of the high solar atmosjihcre v is 
negligible, for their downward motion is not frci as 
they are suppoitcd by collisional fonts it folloas 
that such mfluenci s also prcxluce their own changes 
in tho frequency of vibration which would Is not 
easy to specify diicctly J his iinsi (ties the results of 
stellar and nebular riii asuros 

One notis that the transverse influcncis aic vtri 
bed on tho periods of diatomio hydrogen and the 
elusive triatomic hydrogen, but tho monatomic 
form docs not apjii ar Null sec oriel eirele r offtct of a 
uniform magnetic field is found which agnos with 
theory for sutli a fiolil would not aflect tho cm intal 
equations 

It eomos out that the mimodihod Iroepiciicic s aro 
exactly the same for the diatomic and tho triatomic 
hydrogen vibrators, which as the experimenters 
remark is a significant result The absence of mori 
atomic hydiogen vibrators may perhaps bei ascribed 
to the smallness of these particles ariel the resulting 
rority of stimulating oncounte rs 

ToSlvPH Lakmor 

Holywocxl, 

N Ireland 
Nov 11 

' J Oftie Soe Amtr July 1938 

• Of « note Universal MenUl Time liy the writer In J mmal oj 

Tktologieal Studiet Jan 1938 


Reactivity of the Sulphur Linkage in Wool 
Prpsknt i>av methods of imparting an unshrmk 
able fmish to wool depend for their success on tho 
formation of a gelatinous ele giiulation jmsluet of 
kerevtin on or undoi the suifnco scale structure of the 
tibies .e\saiule the lit ce ssaiy degraelaf ion is brought 
about by chloiiiu the layei of cortex immeshate Iv 
iinderlymg the seiiles being attiiekexl pioforontially 
when an aqueous solution ot chloiine is used* J he 
attack may however be re si i le I eiel tei t lie surfitco eif 
the hires by taking nelvaiitiige of tho inaccMissiblllty 
of elry fihies to leiigents of conipaiativ e ly low mole 
culm we ighi *, as for e xample in (lie pi oe e ssc>a w he re 
geise eiiis chleuiiie' er seililtions eif ehlonno m inert 
oigamc solvents are eipplitil to wool of low water 

hreim first prme iple s it is evident that tho dc 
giadation essential for uiishi inknbility must hi 
realized hv the fiss n of disulphide bonds or jie jitielo 
linkeiges the f< rme i being th more important 
Apait fioni the fact that chlorm is known to cause 
eliHiilphiele h nel hrtskelown pro if of tins ge ne i iliza 
tion IS attordeel by the feu t that chleiiino peroxide, 
whieh <oii\e Its cystmc into cystcic acid* impaits an 
unshniikahle linish to wool when ap|)liiil from 
solution in eiiihem te tiac hloridi ‘ 1 iirthi r sinee 

potassium (lermanganate nuingtiiusi he ptoxide and 
taros lie lel can under tliei cornet conditions he 
used to impart an unshrmknhli finish to wool*, it 
seems eleai that any oxidizing agent capable of 
causing d sulphide bond bnakelown is ipso facto a 
liotential agent foi jiHMiucing luishriiikahilitv 

\s ngaiils the recent pres ess utilizing a solution 
of siiljilimvl chloriele in wfiite spiiit", disiilxiliido bond 
bnakelown is again tho cause ot unslinnkabilitv , 
hesause we have been alile to show that sulphuryl 
chloriele naels with elihenzyl ilisulpluiln m tho 
follow ing nmniK r at 37 < 

() 

PhfJf S S tH, Ph-»Hi ( ir SS(il,Ph— 

O 

Ph tlfj SO,( I f- Ph tH tl 
IJihenzyl ehsulphoxielc, heti/yl sulphonyl chloride 
and benzyl ehloiido were isolated and idontihod 
as tho mam iiroelucis of reaction under various 

It scorns clear t hereforc that any re agent cajiablo 
of causing elisulphido bond lire ukifow n jiri ferably 
without roformiiig hnicages boiwcxn the japtiele 
chains, may be utilized to import an emshnnkablo 
linish to wool 

lor grant-, in aiel cf thes investigations, whiih 
will }m {iiiblishod in greater detail olsewhoro, we are 
indebted to the \\ orshqiful f oiiqiany of Clothwoikers 
(London) and the Intcmati innl Woo’ Publicity anil 
Research hecrctanat 

J B Speakmajs 

Textile (Chemistry Laboratoiv B NnssEN 

University, (e H Filiott 

Leeds 
Nov 1 

Spenkinaii and Gooellngs J Irxt I ul 17 1 607 (1920) 
•Siieikman Traiu faradav Sor 86 61 (1930) Prw Roy Soc 
A UB 167 (1931) 

Wool Iniliiat rle.a RoBcarrh Asiioclall n king V T anl Galley 
It A Jl UP 417 10 

* Schmielt an I Urauniieli rf Rrr 65 1529 ( 1922 ) Schmidt Haag an I 

Spcrliig Rn- 68 1194 (1025) 

• Mlween PliTl The-ala Unlvendty of Lee U ( 1937 ) 

•Hall A J Kicking W N and Pe nti esnit 8 J BP 464 603 
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Synthesis of Sexual Hormone Glycuromdes 
rmi importance of glycuronio acid hos m its 
property of condonsin;; with hydroxylio compounds 
to produce the so called coupled glycurotuc acids 
In this way these substances become soluble m water 
and therefore also in urine hrom the researches of 
Cohen and Maman*, Cohen, Marrian and Odell*, as 
well as those of Venning and Uiowne’, glycuronie 
acid also plays a part in the mechanism of the 
elimination of the sex honnonos Ihese investigators 
succeeded in isolating and identifymg cestriol 
glycuronide m an amorphous form (Marrian), and 
pregnandiol glycuronide m a crysfallmo condition 
(Venning and Browne), from pregnancy urine The 
crystalline sodium salt of asiriol glycuronide proved 
to lie about thirty times as weak as free o striol on a 
subcutaneous mjcition into odult ovarii itoinirod 
mice Pregnandiol glyiiironido was claimed by 
Vi lining and Browne to he the form in which 
progesterone is eliminated The latter cannot couple, 
however, and must first of all bo converted into tho 
hjdrox>latod pregnandiol, within the organism I 
wish to report here tho synthetic projiaration of tho 
coupled glycuronie acids of dehydroandrostorone and 
of « opstradiol monobonroate 

Moth>l a iM etobromoglyi uronate prcpaied accord 
mg to the directions of (toobel and Bab< rs*, and tho 
corresponding hormones, w ere the starting materials 
Wlion the sjnitheais was earned out in indifferent 
media, such os, for example, benzene m pr» sence of 
sihor carbonate, condensation took place with tho 
oliniination of bromine and the sunultanooua forma 
tion of an oxygen bridge and the production of tho 
corresponding derivative of the hormone glycuronide 
I bus dohydroandrosterone fnniishod the acetylated 
gljcuronido of the constitution shown in (i), as a well 
d( fmeil, crystallmo substance, m p 191—196® (uncorr ) 
[a] — 8 4° m chloroform 


as well as the methyl groups, with the production 
of tho crystalline barium salts of tho hormone 
glycuronide The coupled hormone — glyouromo 
acids are obtained m glistemng, mother of pearl like 
scales by treating the barium salts with sulphuric acid 

(1) Behydroandrosterono glycuronide molts at 
262 264® (uncorr ), tho colour tummg brown and 
decomposition taking place 

(2) (Estradiol (17) glycuronide molts after shrink 
ago at 191-194° (uncorr ) while tho colour turns 
yellow and decomposition tulo s place 

On account of lack of material, the hormone 
glycuromdes have not yet boon obtained m an 
analytically pure state Ihey are fairly readily soluble 
in hot water 

Iho following preliminary data on tho biological 
activity of tho two pioparations may bo given 
A daily dose of 20 y ot ilehy droandrosti rone gly'i nr 
onide jxr capon dissolvoil in propylene glycol and 
Him and on tho comb on oath of four successive 
days was inactive 77 y per capon gave a sectional 
comb growth ot 14 per cent after hve days 120 y of 
ocstradiol glycuronule injected subcutaneously during 
24 hours in three doses of 40 y, produced heat in 
castrated inici , 12 y was inai tivi 1 ht considi ruble 
loss of activity of tho substances m tho form of a 
glycuronide compound is similar to that found by 
Maman and collaboiators for cestriol glycuronide 

We are now dotcnnming the physical constants of 
tho analytiially puie piiparations and proparmg 
other glycuromdes 

E SCHAPIBO 

Pharmiu o themi>eutical I^aboratory, 

University, 

Amsterdam 
Oct 3 
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Tyrosmase and (Z^techol Oxidase 
Ihf nature of tyrosinase has lieen under discussion 
for a very long time Bajior and his scliooB, Graubard 
and Nolson*, and Keilin and Mann* believe it to bo 
a distinct onzyme, different Irom oatechol oxidase 
Onslow and Robinson*. MoCance*, and Richter* be 
lievo it to be a catechol oxidase plus o chinone plus 
dehydrogenase Kubowitz’, whose work appoared in 
a recent issue of tho B%ochem\ache Zeitachnft whilst we 
were preparing for publication our results, states 
COOl H, that it 18 identical with catechol oxidase Re 

I II cent books* * appear to accept the first of those 

views 

* ^ Tho tyrosinase that we have worked with was 

oxtract^ from Septa Iho action of the enzyme 
OAc aource has been shown by one of 

“ us** to be identical with that of Rnper s meal 

worm tyi osmose In agroement with most of 

the workers mentioned above, we have found 
that the partially purified tyrosinase acts on 


a (Estradiol benzoate afforded a similar, well defined, 
crystalline substance, mp 189 191® (uncorr) with 
constitution shown m (ii) Iliis substance is optically 
mactive 

Hydrolysis with barium hydroxide in methyl 
alcoholic solution splits off the ocotyl and the benzoyl 


tyrosme with a very long mduct on period 
This induction period can be reduced, as has 
long been known, by adding a trace of o ciiphenol 
Wo have found that this ‘activatmg effect’ consists 
merely of tho reduction of the induction period 
After a short autooatalytic period, evidently clepend 
ing on the quantity of the o diphenol added, the 
reaction m the two systems piecee^ at equal speeds 
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Moreover, the rate of the oxidation process, os 
followed m Warburg rospiromoters, is linear for a 
\ ery long time 

The simplest explanation of these facts lies in the 
assumption of nn oiiuilibrium 

T> rosino +0 chinono5±dioxyphonylalanmo 4 catechol, 
when catechol is added to the system Ihis has been 
demonstrated bv simple cliomical mi ans, in the 
absence of an enzyme, by the addition of a recently 
prepared o ohinone solution to a tyrosine solution and 
subsequent extraction with other Mo found a con 
siderable decrease in the concentration ol tyrosine, 
and a proportional increase in flie concentration of 
diphenol 

Thus wo think that the only enzymatic stop in the 
plionol oxidation is the dehj drogenation of the 
diphenols in the corresponding o < hinono , whilst the 
oxidation of the monophenols in the corresponding 
o diphenols is a simple chemical process occurring 
automatically Those results suggest that the pre 
sumption of a tyrosmase (monophenolaso) is not 
necessary to ( xplaiii the tyrosine (monophtnol) 
oxidation, and consequently tyrosinase (mono 
phenolase) need not exist at all 

Details of our work will slicrth appear elsewhere 
L Califano 

Zoological btation and 1) Kertesz 

Institute of Microbiology, 

University, Naples 
Nov 11 


Kaicr H S kmumfurtrl 1 0(1032), Diochtm J 31 

2IS6 (1937) 

( raul Rrd M an 1 N I- n J M / Rwl Chem 111 757 (1037) 
Kdlln 1) an I Mann 1 Proe Roy Soe B 136 187 (lOIS) 
Oiiilow M M an 1 Robinson M E Btorhtm J 33 1337 (1928) 
M Caiiti R II Bwchtm J 30 1138 (1926) 

Rlchb r D Btochem J 38 901 (1934) 

Kiibowld F Bioelum / 399 32 (1038) 

Praokfl W In V Eulers Chemle dor Enrymo 3 44 an I 30,> 

(1034) 

nh Im r C Ulo 1 ennente und Hire Wlrkung i 8 ij pi 
1104 (1937) 

Sla Z ol \apoli 18 280 (1033) 
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Photochemistry of A*-Cholestenonc 
The carcmogenio properties of cestrono, and the 
close structural relationship between the powerful 
carcinogenic hydrocarbon mothylcholanthrone and 
tlie steroids, nink< s the hyiiothesis appear justified 
that perhaps light iniKer of the skin is duo to photn 
ohemioal conversion of steroids situatoil in the skin 
into carcmogenic products Wo have therefore, in 
collaboration with Prof L Halborstaedtor (Jcni 
Salem), begun to investigate the changes brought 
about by ultra violet irradiation of steroids, and 
report here our results with A* cholcstenone (i) 

So far, only sterols seem to have hi on mvestigated 
in this way (ergosterol, cholesterol) hut recently the 
photo oxidation of a hydrocarbon, A ’>* cholestadiono, 
leading to a peroxide, has been studied by Skau and 
W Bergmann' and by Butonandt and Kudsziis* 
When a hexane solution (6 per cent) of A'cholo 
stenone* is exposed to the full liglit of a mercury 
arc*, the formation of an insoluble, well crystallized 
substance sets in immediately (Iho same pho 
nomenon has been obsorvtxl in bonkeno solution ) 
This substance, which proves insoluble also in tho 
other usual organio solvents, is conveniently re 
crystallized from ethyl malonato or ethyl sucoinate, 
forming needles not melting up to 360° C The high 
meltmg piomt, msolubility and analysis pomt to a 
dimoleoular reaction product (formally analogous to 


ergopinocol and similar substances) , the analyses 
seem to prove the formula (calc C, 84 2 , 

H, 10 3 , found C, 83 ST , 83 97 , 83 62 , 84 19 , 
IT, 11 0 11 0 , 10 7 10 6), which is derived fiom 



cliolostenoi o (i) by loss of six carbon atoms and di 
inenzation of tho remainder of tho moloculo 

Iho insolubility of tho substance has prevented 
BO far tho elucidation of its structure by degradation 
reactions , so it can only tentatively be assumed 
that tho side chain of (i) is split at and dinieriza 
tuin occurs at this point (ii) If so, the skeleton of 
progesterone is formed from that of i holosterol — so 
far no oonclusivo attempts have boon reported to 
convert cholesterol into sex hormones by biological 
moons* — and our observation is an mterestmg 
analogue of the photochemical decomposition of the 
side chain in laotoflavin to form ‘lumi lactoflavin’* , 
but m this case hydrogenation of the involved carbon 
atom occurs instead of dimerization 

Tho formation of the high molecular product (n) 
IB accompanied by the production of a resmous by 
product, which separates partly on tho walls of the 
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quartz vessel and prevents further interaction with 
the mercury radiation when the vessel is emptied 
and cleaned the solution deposits anew the above 
substance 1 lit nature of this by product has not 
boon elucidated 

When m the irradiation of oholostenone (i) oxygen 
IB not ngidly excluded, a second product is formed 
through photo oxidation It can be isolated from 
the hexane mother liquor of (ir) by evaporation 
trituration of the residue with isopropylalcohol and 
recrystallizntion of the insoluble part from butyl 
alcohol, and forms prismatic needles, mp 157“ C 
([a]i) “ + 23 3“ m chloroform) According to the 
analysis (found C, 80 8 , 80 3 , H, 11 0 , 10 9 , 
calc for C,,H440t C, 81 0 , II, 11 0 per cent), 
the substance is the known' oholestano 3 4 diono 
(in), like the substanio itself its condensation 
product with o phenjleno diamme, however, showed 
a higher m p (228“, from isopropyl alcohol) than 
recorded in the literature (found N 5 8 cak for 
CjaHjiN, N 6 9 per cent) ihe course of this 
photo oxidation is analogous to the formation by 
means of selenium dioxide of 3 4 dihydroxy deriva 
tives from cholesterol and dihydro ergostcrol* 

Finally, it may be put on record that cholesteryl 
acetate, on irradiation is mostly rosmified , from the 
resin it has been possible in some instances to 
isolate — ^by distillation tn mcuo (b p 228 230“/2 mm ) 
and trituration of the distillate with methanol and 
acetone — A* ‘ cholostadione (rv)’, from acetone, 
mp 76“, [a]p — — 100“ in chloroform (found 
88 0 , H, 11 0 , calc for ( C, 88 0 , H 12 0 

per cent) As cholesteryl iiretate con be distilled 
without decomposition the h>drocarbon would have 
boon formed by irradiation or more likely during 
distillation from a less stable photo pioduct 
Ernst Beromann 
Ylutjda Hirsh bfro 
Daniel Sieff Research Institute, 

Rehovoth 



Effect of Growth SubsUnces on Growth and 
Fruiting of Melanospora destruens 
It has been shown' that a strain of the ascom>cete 
Melanospora destruens which makes only negligible 
growth on a synthetic medium will grow vigorously 
and will produce perithooia on a similar m^ium to 
which a crude extract of lontils is added 

Schopfer*, Robbms and Kavanagh* and others 
have shown that the addition of vitamin Bj to a 
synthetic medium will promote growth of Phycomyces 
Blakesleearms and some other fungi 

Wild lent* in 1901 showed that a growth substanoe 
which he called ‘bios’ woe essential for the develop* 
ment of certam yeasts Later Eastcott* was able to 
split up bios mto two ports one of which was identified 


as moBitol Similarly Buston and Pramanik* frac 
tionated the growth substance necessary for the 
development of Nematospora gossypii into an inositol 
fraction and an inositol free fraction Kogl and 
CO workers have recently isolated a substance ‘biotin 
with bios activity from egg yolk and have shown 
that while inositol biotm and aneunn (vitamin B,) 
are necessary for maximum growth of some yeasts 
certain other fungi require only anourin’ 

Ihrough the kindness of Prof K6gl of Utrecht, I 
liave been able to test the effect of biotin on M 
destruens A preparation of vitamin B, was also used 
Iho strain of Melanospora used made negligible 
growth anil produced no ponthi cia on a medium 
containuig glucose potassium nitrate, magnesium 
sulphate and potassium dihydrogon phosphate The 
addition of various amounts of vitamin B, to this 
medium had no effect on the fimgiis When pure 
biotin methyl eater was added to the synthetic 
medium the Melanospora made good mycelial 
growth but produced no porithocia Urowth and 
perithocial production wore both good if both biotm 
and anourm were added to the medium Thus these 
two growth substances have different effects on this 
fungus, biotin being necessary and sufficient for good 
vegetative growth and aneunn being necessary for 
the production of penthcxia 

Iho addition of inositol had no effect on either 
growth or fruiting 

It 18 hoped to publish a fuller account of this work 
soon 

Lilun hi Hawker 

Dept of Mycology and Plant Pathology, 

Imperial C ollege of S< ien< e and 1 echnology, 

London, Is W 7 
Nov II 

IU»k r I > Ann Bot SO (1030 
•t. I pf r W H (ompt r Sw I hut Hitt \m 0*itt r 48 IDS 
(lOtl) 

■Rlllis W J and Kavanagl t A net 1 HI iX, 2‘’» (1938) 
'Vi llUnt r t/tCeUule 18 311(10 1) 

* ha I It I \ J I hut Chem 88 1 04 (19 «) 

• 11 Hi n U W and Pramanik It N B sir n J 28 10 8 (1031) 
KOiil V anltrls N Hoppe Sevl '/ I hpi Chem 848 01 (103 ) 


Genetics of Armadillidium vulgare Latr 
There are several varieties of the isopod Anna 
dilltdium tnilgare Latr The colour of the commoner 
ones 18 either black or greyish A reddish brown 
variety also occurs I have obtained occasional 
specimens of this variety (var rufobrunneus Collingo') 
from four different localities near Cambridge As 
can be seen from the accompanying table, this reil 
colour appears to be a simple dominant to the 
commoner black colour (both the rod male A and 
the red female B are heterozygous for this factor) 

Hr ol Pari>nl» Progeny 

1 of 1037 K I niAle A y R 1 r male H 37 red 13 hlaok 

1 ( f 1038 K I mail, A X Ilia k f male ( 4 re 1 8 black 

3 1 1038 Rod male A X Ula k r mal JJ Bred 11 I lark 

oflOIH Black male /■ X Rod r mal II Bred 5 bla k 

The apparent small size of tho three broods m 1938 
18 due to the death of animals before they can be 
scored caused by faulty cultural methods 

Brood 1 of 1937 was also scored for sex There 
were found 36 females but only one male (three 
animals died after having been examined for colour 
and before their sex was determmed) The 
red female B thus appears to be thelygemc Vandel* 
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has described m some detail the occurrence of 
amphogenic and monogenic (both arrhenogenio and 
theJygonic) females in another terrestrial isopod, 
Trtchoniscus provxaomis Racovitza Iho apparently 
normal 3 1 segregation for colour in this brood 
would not be expected if this brood wore a partheno 
genetic one such os are known to occur in triploid 
Tnchontscua elisabethcB Horold (VandeP) 

'Ihe oxceptional’ male in Brood 1 of 1938 was of 
the black tj-po with a jiattem of vollow markings 
(var vanegatus Lereb , see Collingo*) bucli a variety 
appears, from collections and also from observations 
on the segregations in amphogenic broo^ls to bo 
normally a sex limited character fouinl only in females 
Most males are entirely black in colour (\ar plumbeiia 
L#ereb , see Collingo*) All the red and black fomalis 
in this brood also had the pattern ol jellow markmgs 
Work on the gonotios of the different variotioa of 
this woodlico 18 being lontinued, and it is also pro 
posed to investigate the genetics of the amphogenic 
and monogenic types of females buch work must be 
slow Since only one brood per jear is obtained 
School of Agrii 111 tuie I* " Howaho 

Cambridge 
Nov 14 

‘ Colllngr J To I Hu Z 1(11 (Ullh) 

■Vanlol Hull bi I 72 147 (1»JS) 

■ tandel II II I ol «3 41H (lau) 

‘tolIinR J / I lilt 3 31(11118) 

Mechanism of Magnetization 
Aooobdino to the classical theory of magnotizatioii 
if a long solenoid is excited with dirwt current so as 
to produce a magnetic force H along the axis, then 
if a long steel rod is placed axially in the solenoid 
the magnetizing fon« at the (entral part of the rod 
will be U and will be uniform otor the cross section 
of the rod Tlie followmg experimental ri suits, how 
ever, indicate that this conception is incorrect 



A solid drawn stool tube 24 m long, } in outside 
diameter and f in mside diameter was arranged 
axially and centrally ui a inagnetizmg solenoid about 
4 ft 9 in long and about 4^ m internal diameter 
A search coil wound on a fibre rod support 
was arranged inside the steel tube midway between 


the two ends the gononil arrangement bemg as 
shown in tho diagram The magnetic force inside 
the tube was then measured hallistically and the 
results arc shown by tho full lino curve, which has 
b< en plotted as a function of the exoitmg current of 
tho solenoid The sto« 1 ( ulio evas then removed whilst 
tho search coil n manic d in position centrally m tho 
solenoid Jho magnetic force was then moasuicxl 
ballistic allj and the values so obtained are shown by 
tho broken strvight lino m the graph 

It appears therefore that, for a given excitation, 
tho magnetic force H inside the tube may bo only 
about one half tho value which is obtained when (he 
steel tube is removed 

Tlitsc investigations are being extended by using 
a nest of tiibos arranged with an annular apace 
between overj two consecutive tubes so that the 
magnetic foico may bo measured in each ot tho annular 
spaces 

1 r waix 

Dopartnient of Ekctncal I ugincrr iii, 

Umvcrsitv iheffic let 
Nov 14 

Friction of Clean Metals and the Influence of Surface 
Films 

Whfx a metal is cleaned in air the surface will 
still be covered with a relatively thick layer of oxide 
and otlu r adsorbed impurities 1 notion raoasuromonts 
nro usually mode with metals coated in this way, 
and if a lubricant is added, it is 8ti{>eriinposed on 
tho surface films already present Kocont oxfieri 
monts* show that an intermittent clutching and 
breaking away of tho surfaces takes place during 
sliding Iho results suggest that local aclhosions may 
cxcur at tho points of metallic contact iind that the 
sliding friction may bo due to tlio making and break 
iiig ol these weld^ junctions The molecular field 
of force at tho surface of a solid is jirofoimclly modified 
by tho presence of an adsorbed layer so that, if this 
view 18 correct wo should expevet tlio surface film 
to have a largo influence on tho trie tion 

It lb a matter of considerable experimental diPfi 
ciilty to remove tho last traces of adsorbed film from 
a metal surface, and few attempls to measure the 
kinctu friction of naked metals have been made 
Jacob*, and Shaw and Leavey ’ found that when 
metal surfaces wire parti illy cleaned m a vacuum 
tho aUUic friction showed an increase Holm and 
Kirschstein* showed hat tVie adhc sion between 
metals whic-h had boon heated in a vacuum was high 
On tho other himd, Poschl* stales that when surfaces 
are cleancxl in a good vocu im the sliding friction 
botweoo tho surfacos becomes v anishingly small We 
have measured tho kinetic friction between various 
motal surfaces which have been cleaned by prolonged 
heating, in a high v'acuum, 1 1 a temperature near 
tho volatilization point Within tho limits of expieri- 
montal accuracy, tho fnction was independent of tho 
sliamg speed, and m every case the removal of the 
surface films caused a very largo increase m the fne 
tion The coolTiciont of kinetic friction between out- 
gassod nickel and tungsten surfacos, for example, 
was (4 = 6, which is nearly twenty times greater than 
tho friction of these metals when cleaned m tho 
ordinary way 

These observations lend strong support to tho v low 
that local adhesion between metals may occur Under 
normal conditions, when the metals are exposed to 
tho air, the preaenoe of adsorbed films will reduce 
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the field of force at the surface When this film is 
removed, the strength of the field is increased, the 
metals are able to approach more closely, and the 
molecular inteinttion and ailhesion are very much 
greater 

1 he effect of adding gases and v apours to the out 
gassed metals was mtf resting H> drogen and mtrogoii 
had very little influence the frittion remamed at 
its high value even after prolonged standing The 
admission of a trace of oxygon water vapour cr 
caproic acid vapour all produced an inuuodiato fall 
IhiH suggests that the presence of a primary film is 
capable of reducing the friction between the metals 
In most oases however this initial rapid fall was 
oomimrativoly small and the friction continued to 
decrease with time It was not until thicker films 
were built up on the surface that the fiiction fell to 
values IK ar those obsorvod under normal conditions 
of moasiiromont In the case of coppor, for example 
it was necessary to form a visible oxiele film before 
the friction fell to p 0 6 Caproic acid vapour 
behaved m a similar waj After the small initial 
rapid drop in the friction there was little further 
change until the surface was allowed to stand for 
some time in the vapour at its saturation pressure 
so that oonclensation could build up polymolecular 
layers of the fatty acid Ihe friction then fell to a 
low value comparable with that obsorvod under 
boundary lubrication conditions (p — c 0 1) 

The view was ongmallj put forward by Hardy* 
that under boundary lubrication conditions the solids 
■were separated onlj by a unirnolec ular film adsorbed 
on each surface and that the statu friction was due 
to the interaction of these two adsorbed lasers 
Other experiments’ have shown that the kvnette 
fnotion under boundaiy lubrication conditions cannot 
be regarded as a purely surfac o phenomenon It is 
much more complicated and the effects extend to a 
considerable depth beneath the surface of the solid 
These ol sorvations support this viow and suggest 
tliat the primary film is not enough and that a layer 
of the substance several molecules in thickness must 
be present before it can function os an effective 
boundary lubricant for moving surfaces 

F P Bowden 
T P Hughes 

Laboratory of Physical Chemistry 
Cambridge 'Vov 1 1 
Bowden ai I I Ini \ATDRt 141 fl»l (193S) 

■ lacob An 1 1 y, u Ihnn 38 l-rt (1912) 

Shaw a d I a\ y ?/ ( Vtii; 10 HU9 (I9JII) 

•Holm anl Klr» I I ii II t, \ etoff Semtukonz U (1) 122 
(1910) 

•ItMcll a I II vald 1 a llai I Hra HI 111 PI yalta of Sollda 
anl H I la (lllaikl 191 ) 

•HaMy and DoubI lav I ror I! tl 'me A 100 R 60 (1922) a ) 
Bear an I 1) w 1 Ik! Irn, A 884 I29<19M 


Verses about Buckland 

In view of the interest recently displayed m an 
Elegy, mtended for Professor Buckland (Natdbe 
Oct 8, p 673, and Oct 22, p 768), it may bo appro 
priate to record Buckland s own comment upon it 
m a letter which he wrote to Miss lane Talbot at 
Pennee Castle m Gower on December 11, 1820 
Buckland had }UBt returned from a long Contmental 
trip which, he said, had been less adventurous m 
the hue of imprisonments and banditti than the last, 
but hod not been laokmg m curious mcidents He 
then went on ‘In contemplation of the possibility 


of mv remainmg underground upon the Contment 
for over I found upon my return that Mr Whateley 
of Oriel had composed for me an elegy which I am 
happy to have it m my power to forward you a 
copy The (opy which follows m his own liand 
writing shows that the printed versions m Mrs 
Gordon s Life and Correspondence of William 
But klan 1 and in Natuki of October 8 contain a 
few copyists errors 

There was also printed m The 1 ife of 

Buckland a rhyming account of ono of his lectures, 
said to have licoii dolivtred early m 1822 Ihe lines 
wore, however, written eailiei than this, as they are 
mentioned in a letter which Buckland wrote to 
Lady Mary Cole also of Pennoe on October 29, 
1819 Ho was writing from Axminstci and said 
I received last wook a poetical epistle from my 
friend Mr Shuttleworth contammg ono of my 
lectures done into rhyme It is extremely neat and 
full of humour and will bo highly entertaining to you 

Part of the epistle is prmt^ in Iho Life 
of Buckland , and it destnbes in rhyme how the 
tutors and undoiTgioduates sat beneath Ashmole s 
ample dome while the inventive Master discourserl 
upon the history of the earth and the life it had 
supported in past ages I his part which is omitted 
from Mrs Gordon s book is as follows 

Allow mo now that map of mine to show — ■ 

Tis Glostershire ten thousand years ago— 

It beuig Uu. object of Iho voiMflor to produce at present 
merely a spooimon of his mtended work he has onulted 
the following fifty verses exclusively geological con 
eluding with 

Those Bines I br >ught from (>ermany myself 
You It find fresh specimens on yonder shelf, 

anl also a digression of 2 300 lines of which the con 
( 111 ling couplet 18 

So curl the tails of puppits and f hogs 
Irom loft to right the pigs from right to loft the Dogs 
(ml also for the same reason the subsequent and stiU 
more digressive digression which is torminatod by the 
following aelmirable reflexion — the whole passage con 
sisting of 5 700 frosh Imos 

And n )t wild but tame cats only teaze thoir prey 
Ihe conclu iing couplet winch is given without any 
alteration from the in uth f Iho learned Lecturer is hen 
subjomc I solely because it w rvts as an ail lilional proof 
if such were wantmg of flit lIobo connexion which sub 
Bists between geological speculations and not the ideas 
only but also the language of complete poetry It will 
be observed (hat f ho intended only as a common sentence 
of adjournment it has all the fluency and grace of the 
most perfect rhythm an 1 of its own accord glides into 
sense and hitches in a rhyme 

Of this enough — on Secon lary Rock 
To morrow Gentlemen — at 3 o clock 

Buckland derived considerable pleasure from the 
verses which ho mspirod and in a letter to Lady 
Mary Cole he wrote I behove few laulies have 
given origm to more poetry than my bag and hammer 
I enclose you copies of one or two by Mr Duncan 
and Mr Gonybeare, and you that have seen ray 
rooms will judge of the accuracy of the description 
of them ’ The linos bj Dimcan are those on the 
Comforts of a Professor s Booms m Oxford , 
printed in The Iiifo of Buckland (p 9), 

while Conybeare s effusion is as follows 
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OOB TO A Fbofessob s Hammer 

Hail to the haminei of Science profound 
Flmt Stone and Rook 
Quail at its shock 

And their fragments fly as the sparks around 

Beneath the atonii of its thundcruig blows. 
Rending and opening and staggering and lerling 
Mountains leluctont thtir story disclose. 

The secrets of Millions of Ages revealmg 
the lossil diod that so long have sUpl 
And soon world aft* r world into ruin swept 
Start at the sound 
Of its fcaiful rebound 

Though fathoms dicp in adamantine fold 
rho solid Itocks their last bound corpses h< Id 
Tlioiigh every ago- and thousands sine o ha\o post 
Hath made that sepulchre more deep, more fast 
■Vie Ida the firm Rock and through the rifted stones 
Pours the strange light on the long shrouded bones 

A Sun — not that whose lailitr Hay 
Ilhunined their primajval lay 
But younger many a gi neration— 

Their suns great Grondaon at the 1 ast 

ShmoH on each antiquated boast 

And n iw hrst wakes thi ir slumbermg nation 

hiOeh old crocodile gnns with vast ama/i 
While rouamg him from his marble hoarse 
As a world so now and 8 1 strange ho survejs 
And doubtless ho thinks that smee his y nmger la\ s 
Things are strikingly changed for the M nwo 

Tho inaniiscnpta upon which the foregoing notes 
are based are m the Departnn nt of Geology at tho 


National Miisoum of Wales, havmg loeon pn sorited 
to that Institution b\ Dr Mervyn Gordon 

h I North 

National Musi iiin of Wales, 

Caidiff \<n 9 


Binocular Vision 

liii ahihf\ It) floe sti reuse opie pictures without a 
stone scope referred to by Vli (, R R ]3ra> m 
Nati ur ot Nov 2b p 959, is it not common, 
at loast faiilv easy to acejuire I hnvo boon able to 
view such pictures with naked evesight for inanv 
voars past 11 one places a jiair of stereoscopic 
pictures at the normal distance Irom tho eyes for 
comfortable vision and then directs ones gaze just 
over tho top of tho piet lies at some more distant 
object two iinays of each of tho jiittmos will unmo 
diatoly appear Bv a littlo practice tho light liand 
imago of tho left picture ami the li ft hand imago of 
the right pi< tiiro fan ho hrougl t into toincidonco 
tho coineiclinco occuirmg lathei suddi nly ui the end 
and as if wore ene/w/iw; in that position this 
sueidon eoalcwoneo is I j resume duo to tho ovos 
rofoe using at normal distance each on its own pictuie 
Wlieiii this has oifuinsl Ihi eqtiihhriurn is fairly 
stable 

I have some limes thought tliat it might bo possible 
to tench this littlo accomplishment to an an hence, 
and I lien to exhibit stereoscopic pictures m this way 
on tho seroori 

1 S rATTERSON 

OrguiiH ( hoinistry Dopartmoiit, 

University of ( lasgow 


Points from Foregoing Letters 


PHOTOfRArits of sp< ( tia of blue auroins at a be ight 
of 260- 060 km taken at Oslo, Norway, on September 
16 last are submitted by Prof U Stormor By torn 
imnsoti with tlie lower (92 km high) yellow green 
curtains of tho auroras m tho earths shadow, the 
spectra of tho blue auroras show that tho relative 
mtensity of tho lines 6300, 4278 and 3914 A has 
increased considerably (6-8 times) as compared 
with tho lino 6577 A 

Sir Joseph Larmor directs attention to the work of 
Ives and btihvoll, who have measured tho second 
order change in the free periods ot tho hydrogen 
atoms in the canal rays flying transverse to the line 
of sight, thus verifying the theoretical froquonoy factor 
(1 — v’/c')'t», he also discusses the second order 
effects that might be expected Irom the mfluonco of 
gravitation upon light 

The unshrmkable hiiish imiiai t ed to wool by various 
processos depends on the formation of a gelatinous 
degradation product of keratin, on or under tho scale 
structure ol the fibres, ooconlmg to Ur J B Siioak 
man, B Nilsson and G H Elliott , they state that 
this may be accomplished by means of any reagent 
(such as chlonno) which is capable of breakmg down 
the disulphide bonds 

Prof L Califano and U Kertosz find that the 
‘activating effect’ of o diphenol upon the action of 
‘tyrosinase’ extracted from Septa is merely a reduction 
of the induction period , they consider that tho 
assumption of the existence of a tyrosinase enzyme 
to explam the tyrosine oxidation is unnecessary 


Ur 1 JJorgmann and Y lliishborg describe tho 
changes brought about in A* cholestonone by ultra 
violet irroihation Besidfs rtsmous material, a hi 
molecular reaction product, C4,H,,0 , is forrnoil by 
loss of six carbon vtoms and dimerization 

Ur Lilian F llawkir Imds that in order to grow 
the fungus Mdanoapura destrurm on a synthetic 
medium compos* d of glucose, potassium nitiato, 
magiiesiuin Milphato and potassium tnhydrogon 
phosphate it is nocossary to odd biotin (a growth 
substance obtained from egg y oik) or good vogotativ e 
growth and aiiourin (v amin B) tor the pioduction 
of penthecia 

H W Howard reports t* at in the woodlouse 
Armadtlltdtum vulgar^, Latr i re I variety behaves 
as a simple dominant to tho ^.ommoner black form 
In a brood of J7 which showed all segregation 
thore were 36 females and only one male 

Mtasun iiients made by iJr 1 F Wall ot the mag 
netio force at the axis of a long solenoid, (i) when a 
steel tube is arranged axially in tho solenoui and 
(ii) when tho stool tube is remov ed, indicate that one 
aspect of the classical theory of magnetization is 
incomx-t 

Ur F P Bowden and I P Hughes find that 
when the adsorbed hlms imrmally present on metals 
are removed the kinetic friction between them is 
very great and may be twentv times that usually 
observed A layer several molecules m thickness 
must be present before a substanoe can function as 
an effective boundary’ lubnotmt for movmg surfaces 
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Research Items 


Modern Maya Houses of Central Amenca 

An elaborate study of the modern Mayan house of 
Central America has been made by Mr Robert 
Wauchope (Camogie Inst Washington, D C , Pub 
No 602, 1938 Pp 181 with 37 pi ) with special 
roforon e to its bearing on tho arch-cological problem 
of tho construction and arrangement of the dwelling 
house of the ancient Mayas Archeological excava 
tion, owing to the character of tho structure reveals 
little ovidenoo, except of tho substructures Attention 
was directed especially to tho manner m whioh tho 
incxiem house falls to pieces The close resemblance 
between the ancient house as shown in tho frc scoes and 
the modem house has boon pointed out frequently 
Present day Maya villages are probably assembled 
more svstematK illv than thorn ot ancient times, 
when they weiu either locate 1 at haphazard or 
clustered in tho neighbourhood of important buildings 
There is ovidenoo to suggest that tho present day 
practice was followed according to whicli an owner 
builds on houses additional to his own to accom 
modate tenants lor stipulated service At present 
tht isolated house is niro in Yucotaii and Campoeho, 
but eotmuon m Guatemala The siting of a house is 
detennmed by the condition of tho site pevor elrainage, 
outcrops of rock or rough surface being avoided 
Tho floor IS composed of the ground, levelled and 
improved by marl and earth A low platform or 
substriK ture is orected to support tho house Some 
are provideel with terraces Most modem elwellings 
are of the single room tyjie but then are also some 
with an enclosed room at tho bock and an oj tn porch 
front or with till 00 or four rooms fa< mg on porches 
and located side by aide under a single roof Houses 
111 the Maya area are either apsidal flat sided with 
r uncled comers rectangular, square or rounded m 
ground plan Tlio same plan in building is followed 
throughout llie mamposts of tho house are well 
inside the line of the walls luid stand independently 
of tho rest of the house frammg Gross beams lost 
on the forks of the mamposts and carry the plates 
The chief weakness of the Guatemalan house is in 
its long axis The mam types of roof are tho hip 
roof and the gable roof Practioally all are quarter 
pitch J ho use of adobe buck differentiates tho 
houses of Honduras, Guatemala and highland Mexico 
from those of Yucatan, where rubble masonry wot 
or dry, is in use Windows are rare 

Decarboxylation by the Typhoid Bacillus 

MADElFlNr I ACHAMPT (I kisc de Parm, 1938 !No 
661) lias mvostigatcd the action of Boot typhomim on 
the two ammo acids histidine and tyrosine, which are 
respectively capable ol producing lustamine and 
tyramine by decarbolization Tho dooarliolization of 
histidme which gives rise to histamine takes place as 
tho result of the action of various micro organisms 
such us B amtnophilun some strains of Pact colt 
Bact laetta aerogenea and hnedlanders baoillus, and 
can also bo prcxiucod by Bact typhoaum in a cultun 
mochiun contaming a source of carbon and nitrogen 
distmot from histidine Di carbolization of tyrosine 
which gives nee to tyramine is produced by B 
amtnophtlua, Proteua vulgarta Bact lactia aerogenea 
and Bact colt, and can also be produced by Bact 
typhoaum in a medium containmg a souroe of carbon 
and mtrogen distinct from tyrosine 


Japanese Martm Fly 

The black chinned martm Deltchon urbtea daaypua 
IS infooted by a house fly, Stenopteryv ntppontca 
(Fam Hippoboscidee ) regarding the biology of which 
nothing has so far been published Iho species 
descnl^l by K Kishida m 1931, seems to be limited 
to the black churned martm, for no specimen was 
found in the nests of swallows or other birds, although 
the nests of the martin were heavily infested and a 
few individuals were found attached to the birds 
themselves Kaoru Huziematu now describes the 
life history m detail from observations made at 
lubome Hotspnng Japan (Sci Rep Tdhoku Imp 
Untv , Ser 4 13, 69 , 1938) Matmg generally takes 
place while the flies are in the ne t, and the egg 
hntc'hes m tho uterus of the female insect, when by 
contraction and dilution of a tongue like organ the 
larva feeds upon glandular secretions After tlireo 
instars, the full grown larva now covered with a 
more or less chitmizod skin is deposited in the 
martin s nest 1 he pupal period in the summer is 
23 days but in the autumn after tho emigration of 
the malt ins jiuparia wore found in tho nests and 
from these (ho adults do not oinorgo until the following 
Spring In this lespect tho pupal life historv re 
sombles the stages of Sominorpuppe and Winter 
pupjie described by llardonborg in Stenopteryx 
htmndtnta, the corresponding parasite of the European 
houHo marlin 

A New Method of Developmeat m Tufted Mosses 
\ 1 1 RiOTTS problem in the genus Plagiorhtla has 
b n tho ixplanat on of tho small plantulos known 
as P Stablen which occur in tho vicinity of P. 
aaplentoidea Doum (Ann Bryologtct 11 , 1938) has 
now shown (hat P aaplentoidea develops axillary 
branch mitials the upper developing into normal 
bronchis whilst tho lower swell at thi base and 
liecomo detached Iho latter fall on to lovvir Itavts 
soil and neighbouring mobsos and thi ro dovolop 
rhizoids an 1 behav'o os small epiphytic or fn e living 
plantulos with the cliaroctoristK s of P 'itablert 
Doum fonsiders tho development of similar branch 
initials to bo responsible for tho multiplication of the 
erect steins of many tuftwl mosses Ihese are figured 
for Funarta hygrometrica In Bryum argenteum Bjxiro 
production is not sufficiently common to account for 
the rapid spread and increase m size of tufts, and 
yot neighbourmg stems of the tuft show no con 
nexion with one another Such deciduous branch 
initials would offer a satisfactory explanation of the 
prolific multiplication in such caaea 

Epicentres of Recent Earthquakes 

Provisional epicentres of three recent earth 
quakes have bc< n determined by the United States 
Coast and Geodetic Survey in co operation with 
Science Service and the Jesuit Seismological Assooia 
tion from instrumental records obtained at U S 
Observatories (o) 1938 Nov 5d 8h 43 3ra Gf f, 
loentre lat 38° N , long 141° E There was a prob 
le after shook from the same epicentre on Nov 6 d 
10 h 50 2m GOT These wore recorded by twenty 
three stations (b) 1938 Nov 6 d 8 h 63 m 67 s 
OCT, epicentre lat 36° N , long 144° E There was 
apparently an aftershock from the same epicentre on 



No 3606 Dec 10, 1938 


NATURE 


1043 


Nov 6d 21 h 38 7m GCl Ihoae were recorded 
by twenty stations (c) 1938, Nov 10 d 20 h 18 7 m 
G C T , epicentre lat 66° N , long 169" W This was 
recorded by twenty three stations Ihe hrst and 
second of these were off the north oast coast of the 
mam island of Japan and the third was imine<liatol> 
to the south of tho Alaska Peninsula All have been 
mentioned previously m Nature 

Seismological Data and Volcanicity 

E M Anderson applies seismological data to ih< 
magma problem m a paper deli%or< d at tho section of 
volcanology, International Ilnioii of Geodesy and 
Goophjsics, on September 22 193(> (Bull volcano 
logtque, 3 Sines 2, Naples, 1938) 1 he author is 

t-oncemod to make out a tiiso for a system of surfaci 
layers on tho earth suth as will be consistent with the 
petrological make up of sui h lavirs, which In ion 
aiders necessary for tho explanation of past and 
present volcanic activity Iho data used aie in part 
derived from the study of actual indiviilual eartli 
quakes, and partly obtained from studios of the 
phy'sical pniixirtics of rocks Tho lavcir which trms 
mitsthe/’jiuidiSjwavoH is i onsidered to bo 10 13 km 
thick and to be petiologically similar to the Scottish 
J^ewiaian gneiss Two sets of P* and S* waves are 
cousidcrocl poHsihli necessitating a division of tho 
intonnodiate layer mto an upper one of tholoitic 
basalt similar to the Wliin Sill, and a lower one 
consisting of olivine basalt Jho two together are 
lonsiderel to Ire about 25 km thick The author 
admits that tho subdiv ision is still in th< liviiothotii al 
stage Spaiks s papi i has lx>on further discussed bv 
Stonelcv (Nattirf November 5 p 840) Iheundii 
lying material down to a depth of 480 km , which 
transmits tlie Pn and S„ jiulsee, is suggested to consist 
of dunite, peridotito or eclogito 

Oxides of Bromine 

In 1937, Sthwarr and bchiiii issci roiioilcd tho 
discovery of biomine dioxide BrO^ wliiih tin \ pro 
pared by jiussing thi siltnt clcctiic discharge between 
aluminium electrodes through a mixture of bromine 
and oxygen in the proportion of oiii pait to live 
Tho oxicie was (hscnUcl as an egg yellow solid It 
has now boon further in\ estigatecl by bchwar/ and 
Wielo (Nalurwtas , 26 742, 1938) Whin heatod 
not only docs it deiomposo to some extent into its 
eloments but also it gives use to a white compound 
apparently a higher oxide of bromine i it her J$r,0, 
or Br,0, and a dark hi own oxide Br,0 (about 29 per 
cent of the yield) 1 ho latter was isolated m the puio 
form It is no doubt idontiial with tho compound 
obtained by Bronschede and Schiimachi r m 1930 
but these workers obtaiiu d it with exc oss of broin nc 
in carbon totracldorido solution, and determined its 
formula by investigation ot its absorjition spectrum 
and from lowering of the froezmg point Jho sub 
stance now obtained m tho pure form dissolves m 
carbon tetrachloride with a strong green colour 
Molecular weight determinations in solution mdicato 
that the substance has the simple formula Br,0 
When allowed to act on carbon tetraclilonde for a 
considerable time, tho latter is oxidiroci to larbonvl 
chloride It reacts smoothly with scxlium hydroxide 
forming scxiiurn hypobromite Bromine monoxide 
has a powerful odour, reminiscent of hypoohlorous 
acid It IS stable below — 40°, but gi^ually do- 
composefl above this temperature The rate of de- 
composition 18 not great, however, oven at 0° 


No-Loss Dimmers for Small Cinemas 

In the Siemens Renew (14, (3), 146 . 1938) pub 
lishod in Berim, a description is given of new ap 
paiutus for tho gradual dimming of tho ligliting on 
the stage m cinemas, concert halls etc 1 ho Siemens 
dimmer has the great advantage over tho early 
losistanco diinmt rs that the dimming of tho lighting 
18 practically iinai i oinpaniod by losses At tho lost 
Loip/ig Spring lair a few ot the smaller no loss 
dimmers were exhibited of the typos employed in 
amateur theatricals, small cinematic exhibitions, etc 
Ihoro was shown a motor driven cu-cular dimmer 
with one i< gulating arm, and a two ami dimmer 
with sill lives tor hand operation from a control 
stiHid I he rated load foi one arm at 220 volts is 
lip to 4 too watts iiiid for two arms it goes up to 
5 600 watts Within these limits any number of 
lumps ean bo connoi ted without in any way affecting 
tho dtgieo of the < llicieni y of the dimming h oi larger 
iiistallatioiiH (omprising more than two iirciiits, it is 
iiistoniarv to use bioinons Bordf in dimmers If tho 
supply IS single phase sixteen circuits can be connected 
and if throe phase fifty four circintN Iho Bordoni 
dimmer shown at the lair was arranged for four 
eireiiits and equipped with four regulating slides, 
with correspe nding driving frame 1 lie two circular 
diiiimers wcii connected up for doiiionsfration pur 
poHi s to a paH of tin stand lighting Iho corrospondmg 
nductioii in tho current consurnj turn lx mg r nderecl 
\ isihle to Ihe \ isitors by tho uacl ngs on a wattmeter 

Wave Geometry 

J ARUIEK investigations on this siilijict by a group 
of workers at tho Jlirosiiia t niversity Japan liiivo 
alriady 1 oen mentioned in NArtuL (Die 21 1935, 
and Ma\ 22 1337) I'rcvioiis noims dealt with 

fifteen pijM rs binco that time no f< wi r than i ightec n 
inoio have iipinarcd Ihe first tuonty live fxipers 
have now bcin reprinted ancl publish^ under the 
title ot tollictcd Bapers on Wavo (cometrj 
(Jokyo JyaihunKan, 1038) One of tho most 
interesting IS No 22 by Iv Monmiga JhuHv 'rogen 
Atom m It mis of Wavi (iconi liy Vt hrst sight, 
the woik appiars to b< cpiito dilfercnt from the usual 
rolativ ity ol ciuantiiiii tioatinciit but tho final results 
agree iloselv with tliosi of Schwarzachild, do bn tor, 
Sc hri dinger, and Dirac Howtver, tbeie is one 
dilfor lice in thi physical interpretation Although 
the iji of the wave giomcliy eciuntion has tlio same 
mathematical projiortiea os tliat c t tho same symbol 
in Dirac s work, tho fon ler is ^sociated mainly with 
tho nucleus but the latter with tbi iloctron Paper 

24, by 1 Iwatsuki Y Mimiii i and K Monnaga, 
euid Pavxr 25, by 1 Sihata leal iMlli Boms new 
field tliiorv In tho original form of this theory, 
various difliculties arise, and to deal with these what 
appear to be rather arbitrary assumptions an made 
It 18 shown that Born s theory can be regarded as a 
foi m of wave geometry, and that in i onscx|uonce there 
IS a natural and obvious method of overcoming the 
difficult les referred to As for the later papers, several 
of interest are contamed m the Journal of Science oj 
the Hiroaima Unxtersiiy (8 , 1038) In Paper 31, K 
Itimaru allows that tho red shift of the spectral lines of 
the nebula and the Hubble velocity distance relation 
can bo deduced from wave geometry The wave geo 
metre form of cosmological theory is nearly tho same 
as do Sitter s, with one fundamental differencte It is 
consistent with the existence of finite concentrations 
of mattor, and so accords with tho actual umverse 



1044 


NATURE 


Dec 10, 1938, \oL 142 


Annual Meeting of the Royal Society 

Awards of Medals* 


Copley Medal • Prof. Niels Bohr, For Mem R S 

Prof N >3ohr iioa been for many years the rorog 
ruzed loader of theoretical atomic physics His early 
work in 1913 provided the cormecting link between 
Planck’s conception of quanta and Rutherford a of 
the nucleus, and mode it possible for the lirst tune 
to constitute a consistent theory of spectroscopy 
The development of this theory owes nearly as much 
to Bohr as did its inception Among other things, ho 
invented tho principle of corrospondonce, according 
to which quantum phenomena pass over into tho 
classical os a limiting case, following certain deluuto 
rules which Bohr laid down Ibis principle was of 
the greatest importance in tho early days of tho 
theory 

Besides providing a rational explanation ot atomic 
spectra, Ikihr s theory made it possiblo to give a 
satisfactory explanation of tho structure of atoms 
and in particular to explain tho changes in prepertios 
which occur as we go from one element to the next 
111 Mnidel6olf s Peiiodic Table In doing so it pro 
vided an explanation of the shells of electrons pro 
posed by T J Ihomson In tho dovolopmont of this 
theory Bohr s mathematical ingenuity and his appli 
cation of tho theory of iwrturbatioii plajoil a largo 
part 

Wlien the principles of wave mechanics were 
initiated by de Bioglio and Heisenberg the latter of 
whom was a pupil ot Bohr s, Bolir took an important 
part in the development of the now ideas and in 
tmnsforimng atomic theory to fit thorn 1 ho view 
which IB hold at the present day of the relationship 
between waves and parts lea is very largely due to 
Bohr 

In tho last few v<ais Bohr has iransfoiintd Ihe 
ideas hold os to tho structure of tho nucleus by 
pointing out the intimate association ol tho particles 
which comprise it, and tho necessity for treating 
them as part of a closoly knit system more like a 
liquid than a gas Phis fundamental idea has already 
had far reac lung offoc ts, and is tho basis of almost 
all present work 

Although his published jiaiiers aio of supreme 
importune e, it is probable that Bohr s gn atost con 
tribution to physics lies m tho uifluonco which he 
has exertexi over an ononiious proportion of the 
londiiig physicists of tho world 


Rumford Medal Prof R W, Wcxid, For. Mem R S 

The study of physical optics owes much to Prof 
Wcxxl, who has b^n one of the leading experimenters 
m this hold for the post forty years Before the 
advent ol Bohr s quantum theory, when our know- 
ledge of the structure of atoms and molecules was 
very meagre. Wood had discovc rod tho lino and con 
tmuous absorption of sodium vapour, the phe- 
nomenon of resonance radiation of gases and vapours, 
and the quenching of this radiation by foreign gases 


'from the reuu-kt made by Sir VNlliiam 
making the preMiitatloiu 


Bragg Pres R 3 , In 


Jhose discoveries opened up rich holds of roseaioh 
and win ol tho greatest value to later workers in 
laymg tho foundations of tho theory of atomic and 
molecular sjiectra 

Iho elucidation of tho phenomenon of resonance 
radiation demanded the utmost experimental skill 
and resource Nothing loss powerful than an im 
prevised 40 ft focus spoctrogiaph sufficed for his 
work on tho remarkable rosonance spectra of mole 
cules In addition to his rosoarchos on tho rosoiiaiico 
radiation of motallio and other vapours. Wood 
mveetigated thoir magnetic rotation and dispersion 
More remit but belonging to the same domain of 
oxperiniont are the very mteresting discovenos of 
Wood and I llott on tho magneto optic s of resonanc c 
radiation 

Woexi H mastery of teolmiquo is universally ocknow 
lodged Ho has introduce many ingenious and 
strikiiigcl vice sto« xjxinmontal method Ihisoarotia 
numorouH to < ntivlogue here but special mention must 
1 mi made of his method of tho production of atomic 
hydrogen and his observations on tho spontaneous 
incandesoenco ot substances in atomic hydrogen 
which led to tho invention of the atomic hydrogen 
welding torch by Langmuir , his very efficient and 
now w iclely usexi mothod of observmg Raman spectra 
his 6elielette grating which has proved to be the 
grating par excellence for the investigation of the 
near ancl far infra rod , and his pioneer use of light 
filters in ultra violet ancl infra red photogiaphv 


A Royal Medal Dr F W Aston, F R S 

how eases are known to science in which an 
important development has remained so much m 
one man s hands as has tho study of isotojies, by 
moans of Iho mass spectrograph, in those of Di 
iXston Aston s attention was directed to isotopes bj 
lus work as assistant to Sii J Ihomson when the 
latter was working on the analysis of positive rays 
bj the parabola iiiothoii Tlie results for noon 
suggested very clearly that this element contained 
atuiiiB of weight 20 and 22 , but other explanations 
wore conceivable 

Alter the. Great War, by means of his mass 
spectrograph Aston showed that tho lighter c on 
stituont of noon had a mass less than oorresponded to 
the density of the gas as a whole, which was therefore 
a mixture But tho results went much further, and 
Aston found that not noon alone but also tho majority 
of olcinents consisted ot mixture of isotopes, ui tho 
Honso already establ shed by Soddy and others for 
CMirtaui products of radioactivity This discovery 
profouncily altered men s views as to the nature of 
the ordinary chemical elements For one thing, 
atomio weights as ordmanly determmed were seen 
to be merely weighted means and not fundamental 
constants By various modifications of ties method 
Aston was able to extend his experiments to cover 
the great majority of tho known elements, and to 
establish the existence of hundreds of isotopes In 
addition, ho was able to show that, with the exception 
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of hydrogen, all the iHotojxs had nearly iiiti ^Tal 
atomic weights taking oxy g( n as 16 This result was 
of great importoiuo in connexion with Riithortord s 
theory of the nucleus 

The later developments of Aston s work are con 
cerned mamly with the small deviations from this 
whole niiniVier law '?inco on the theory of rolati\it\ 
moss and energy are eqiinalent the mass of a 
nucleus is a measure of its internal eneigy anil the 
small divprgencas from whole nuinhi rs give the 
energy w ith whiih the constituent ]>arti< los are bound 
together Using an irnprovoti mass spectiogiaph 
capable of an aecuraev of 1 in 20 000 Aston has 
determmed this binding energy with lonsidorablo 
accuntov, at least for the lighter elements 

By determining photometrically the pioportions 
of the isotopes Aston has btiii able to (uliulato 
‘chemical atomic weights whii h in some ciisos 
have corrected those found by tlio older methods 
Thus both m chemistry and in physics Aston s work 
has been of outstanding value 


A Royal Medal Prof R A Fisher, F R S 
Prof R A Fishoi s contributions, both to the 
development of the logical thoorv of statistical 
method and to the mvintion of eihcient tools for 
tho use of the oxponmental worker have boon of 
outstanding impoitanco Itofore hishor intiiid the 
field (m 1912), the work of tfolton Pearson and thoir 
immediate ]>upils had widely exti ndovl the coimota 
tion of statistical methods particularly iii biological 
research Useful descriptive methods had been 
invented, and reasimably adequate t« sts of sampling 
errors when samples were large (say, a hundred or 
moie ohson ations) weio made available As a result 
there was an enormous increase in tho number of 
workers who apjiliod quantitative methods to bio 
logical, medical and sociological problems 

It may be said that in freeing tho statistical 
methods of w( aknossos obv lous a quarter of a century 
ago, iishcr has boon one of the chief contributors to 
the improvement of tho logical basis of statistical 
methodology lie has been the most important con 
tributor both to the theoiy and practice of small 
sample analysis, and to tho aimamentanum of 
statistical tools for biological and tec linological re 
search His own practical contributions to tho study 
of genetics have boon noithc r few nor unimportant 
but the scope of lus work has coyorod a much wider 
held of scientific research concerning both tho 
physical and biological sides 


Davy Medal Prof G Barger, F R S 
Prof G Barger s two most important contiibutions 
to knowledge are linked together namely, his work 
on the alkaloids of ergot and on tho syunpathomimetio 
amines After his isolation (with C arr) of the alkaloid 
ergotoxine, to which the effect of orgot on the cock s 
comb 18 due, ho showed that tho pressor bases from 
putnd meat wore tho produc ts of decarboxylation of 
ammo acids, and included p hvdroxyphenylethyl 
amme, derived m this way from tyrosine He worked 
out methods for the synthesis of p hy droxyphenyl- 
ethylamine and allied oompoimds, and proved that 
this compound and also histamme, the product of 
decarboxylation of histidine, occurred m extracts of 
ergot 

One of the earliest systematic investigations of tho 


relation between chemical constitution and pharma 
cological properties was tho work which Barger 
curried out in collaboration with Dale on tho sym 
pathomimotic amines of tho phenylethylamino class 
He has made considerable c oiitributions to our 
knowledge of tho constitution of many alkaloids and 
also of many naturally occurring derivatives of 
ammo acids Spec lal mention may bo mode of his 
woik curiiod out jointlv with Hanngton, on the 
c onstitulion and synthosis of thyToxiiio 

Darwin Medal Prof F O Bower, F R S 

Prof F O Bovver H mam contributions to botany 
have boon tho lutcvnsivo studv of tbo morphology 
and aUmities ot ftirns and allied plants A soi ii s of 
papers on tho dovolopmcnt of spoie Ijoaring organs 
in the Ptendophyta is a contribution to phylogeny 
of groat iinpoitance In lus bcxik Origin of a Jjand 
Flora (1908) Bown discussed evolution try problems 
with special roforonce to the Bryophyta and Pten 
dophyta , twenty BIX yoais later ho dealt with tho 
same problem m Piunitivo Land Plants His 
thieo volumes on ferns (1923-28) are iv classic woik 
cm tho afhnitics of morribors of this group and a most 
valuable source of information In 1930 ho discussed 
Size and 1 orm in Plants Prof Bower has con 
sistently devoted himself to a branch of botanical 
science m which he has long been regarded as a 
leadmg authority By his own rcsoarchos and tlie 
judicial examination of recorded facts he has thrown 
light on the natunil allinitius of certain groups of 
plants 

Hughes Medal Dr J D Cockcroft, F R S , and 
Dr E T S Walton 

Iho discovery by Dr T I) Pockcroft and Dr 
LIS Walton that the transmntat ion of olomonts 
can bo effected by moans of artificially acoelerutcxl 
imrticles has ojionod up a new lino of work of out 
standing intorost and importance In previous 
c xjienments, initiatod by Rutherford so long ago as 
1919, the transmutation of several elements had hoc n 
produced hy bombarding thorn with tho a pUrtielos 
from tho natuial radioactive substances Li tlus 
early work it was thought that bomhardmg particles 
of very great energy were required to disnipt atomic 
nuclei Tho development of quantum mcxhanical 
ideas to nuclear problems modo it possible for tho 
first time to see how charged particles of low 
energy could penetrate into an atomic nucleus, ami, 
moreover, enabled calculations to bo made of tho 
probability of ponotration 

It was on tho basis of such calculations that 
( oc kcroft and Walton c ame to tho com lusion that 
piotons accxilorated by inoclorato potentials, of the 
order of a few hundrixi kilovolts, should bo able to 
effect tho disintogration of tho lighter olomonts. 
Durmg 1930 attempts wore mode to disintegrate 
lithium hy bombardment with protons using ac 
colorating voltages up to 300,000 v I he results were 
at hrst negative, but continued expenment, in which 
tho apparatus was lo designed to give voltages up 
to 000 kv , was ui 1932 rewarded with tho successful 
disintegration ol lithium by hombardmont with 
protons Thus for tho first tune an atomic trans 
mutation vras effected by mearis entirely under (he 
experimenter’s control These oxpenmonts of Cock« 
croft and Walton gave a tremendous impetus to 
investigations in nuclear physics 
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Indian Archaeological Investigation, Teaching, and Research* 


T ill Inyutin iviid (iwciiifthoii of tintrnl Ahih 
lia\o In on fi It by tbn o y lu lationa of travolloib 
and scholars, and to day -wo arc blind d by liiaRuns 
yvhith a seiiea of ({leat oxcavations has Ki'on to the 
niiiHonrns of Fiiropo and Asia It is in tho inuscnrns 
and yvoighty reports of i xiayations that the liiRtoiian 
must quRiry for the rayv inatonal of history Tin 
history of tinlial Xsia has jot to bo vrntton and 
for tin most part yci ha\o to lie conlint with brief 
and disoonnoctoil tiagmnnts forming a background 
on which yvo must tiy to plaoi tin piciis of aichco 
logical ividunci Tin pioacnt oxpiditioii yvus imdci 
takin m pait yvith tin objoct of diiictmg attmtion 
to tin SI piobliiiis III pait m the hope of proyiding 
a foyv fiaginints of i y iden o hiaring on tho gicat 
piobletn that of chionologj in tho study of tho 
Buddhist art of (landhaia, tin country yvhiih lay 
between tho Indus and tlio Hindu Ivush Fhi i hiono 
logical schoino of loiuhci who wrote yvhat still ranks 
as tho standaid yvoik i n ( andhainn art convinunt 
and ( ohi n nt as it is is pun ly sf y listic, and doi s not 
iiKot tho n quin incnts of tho an hirologist and 
historian as had bocn domonstrafod bv tho arc him 
logical invest igations at Hiwlda of tho hicnch dolcga 
tion which has biiu at woik in A.lghanistan sinci 
1922 I yulonio of tho influi nco of Gaiidharan ait 
has come from y anous central Asian soun i s i xtoiid 
ing so far as luifan in ( lime so lurkostan , but then 
iH ono blank in the nioril Baifria and tin Oxus 
tcrriforj 

Iho piesent expedition bt vond tin Indian fiontnr 
Bjjont tho siiinmor months of 1938 i xcavating in tho 
yalliy of Swat and lati r on flu invitation of the 
director of tho bronch dologatum and yvith tin 
permission and assistance of tho yghim («oyi rnmont 
m an anlia ologieal ri i oimaissani « of tho archio 
logically unoxplorod teintory in tho north of Afghan 
istan, coyoring a distance ol lyvo thousand miles 
In tho Swat yalliy Baiikot yvos made tho first 
camping site of tho exp dition in order to excayato 
some of flu moriastie and domistic sites in the thn o 
side valltys yvliich conyirgo at this point In tho 
course of tin two mouths whieh wore spent here, a 
coinploti Hui-viy yvas made of all tho Buddhist rums 
and a map was prepared showing not only tho remains 
ol stupas monastoiios and fortresses but also ol 
those ol thi II dopcndeint villages and toiracid culti 
vations with thn view of dotomiining thi anas of 
settlomont and tho relations between domestic ro 
mains and areas of cultivation in fact, to sio wliat 
this small aioa lixikod likn m Buddhist times It 
was also hojs d to dotormmo tho relation between 
specific piexios of sculptupo and such domestic objects 
as might help, Iiooause of their appearance elsewliere 
m dateiablo contexts, to establish a chnmology of 
(landharan art 

Khanjar Khotc a typical monastic site, and one of a 
number excav atod, consisti d of a main courtyard in 
which a stupa stands, surrountlod by small stuiias, 
following no fixed plan I hey were evidently built 
by (bfferent donors and probably at different tunes 


lu K( siilty ut the Reoent Archnoloflioal 

. ... — t and Afaliantatr- - * ■ 

I’oaltlon of Indian Studies In thi« ' 

In medieval hietory In the Unlve...., 

Royal Society of Arts on RuvointM.r 30 


Afiiluintetan In Relation to tho Present 
In thU Country by Bvert Bsrger leotnrcr 
Unlvenilty or Bristol delivered before tho 


Behind is anotlui eoiiitvnrd and cells for monks 
some of whnh probahiv became niches in which a 
Buddha was set uj) aligned along a rood and at 
liigher kvols built in the hillside Tho haivost Irom 
tin small stupas was not rich -a miinhor of pieces 
of blue SI lust showing set ni s fiom Buddhas life in 
iiliof two or Ihioo plaster liiiuls, caivid bases of 
model stupas and mnumi rabli pin i s ol broken 
decoration Vnihik a solitary siti on a mountain 
top was a moro mt« resting place Hi ro the masoiirv 
was of nnfamiliar pattern and flu baivest richer 
lienee eame a 3 ft seated Buddha of I outlier s ‘late 
variety Iho < iie iiiustaiices m which tho s< ulptures 
were foiiiul suggests destiuclion by Mohainrneelan 
inyadtis latlicr then the sloyy diiiiy of yvhicli Huion 
I suing spi aks 

lyvo me mlicis of til pail y i \cav atod an lie ropolis 
120 ft high an I coycn d witli jiotsbeids at tharbagh 
111 Uppe I Swal but with disiip])ointmg results Some 
terra cotta animal lignies and one human torso may 
proyc ol yaluo, but owing to the conseryatism of 
tlu Indian pottci it is piobablo that we shall iieyor 
aehieye an inti lligihle chionologj or oyon e lossifi 
cation of tyj) s of potliij such as tho lurojxan 
arclia ologist is aeeiislomid to use as liis guide 

T iitil tlu |)last( 1 heals haye luiii i ompared with 
those fitim Pakht i Bahi and Hatlda until seals 
pottery anil iron ohj its ha\( bun studioel and 
con ode d coins have be on e le aru (1 and decipht red it 
e annot he saiel how much nenii i this summer s work 
haa bioiight us to an aie h e ologicnl as distinct from 
a stylistic chronology ol (<ie e o Buddhist art or 
whether anj contiibution lias been made to the 
solution of another pioblom — yvhy such a viiili 
lijbriel art sprang up m a ( omjiarat iv e ly small ariia 
on the Indian frontier and sjin ad to Afglianistan 
aiul t hiiiese 1 iirkestaii 1 ho main tjpe ot the Swat 
Buddha, howoyer, has lux n established Ho is squat 
and oxprossionlos.s with an Indian faeu The Boddhi 
salya is not a saint hut an Indian prince in (ireek 
ilioss 

At the end of July two mi inhe rs of the party, tlu 
loaeler anel one otiu r loft for Kabul and starting 
the III o (rossid the Hinilu Kush into tho Oxus jilam 
where a largo nuinhi r of the moiimls with whidi 
Boctria is coyorod were cxarniiu d and mi osim d At 
Kunduz twenty fiye miles south of tho Oxus there 
am a uuniher of mounels and an impressiye ‘rouiiil 
castio, with mud walls inoio than a hundred feet high 
and lialf a mile in circumforonco It may ho one of 
the eontres by which the Sossanid kings kept their 
precarious holil on Bactria On ono site hero a hnd 
was niodo which may bo of imjiortancc — caryed 
bases of (itieek coluimis which disprove tho conton 
tioii of M Foue her, that the Hellenistic citios of 
Bactria were built of niiul and sun dried brick 

In the preparations for this expedition, although 
the keeper of tho India Museum, London, and others 
worn of tho groatist assistaiiio the lack of a centre 
for Indian aichaiological stuelios m Ijondon, it was 
stated, had proyod a grave handicap Unless such 
oxpeilitiona ns this are to be nothing more than a 
flash in the pan, it British work in India is to have 
a long term programme, something moro substantial 
IS requirod than the occasional enterprise of one or 
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two iiuliv idualb Ihoro niUHt b< a jHiiuamiit tinti« 
in Twondon for teaching and lostarth, which would 
be a base for Hiuh txjKsditioiiK and for the atiulv of 
the laaloiial thoj bring back It m ob\ loua that 
the pisonnel of ixpiditions ahoiild not bo Kiriiiti I 
in haphazard fashion fioiii |)oisons w itli few qiialituu 
tioiiH Ihtro sliould bt a team of Hpiciidibfs iigagcd 
m teachmg and roscarcli who ctuld In diawn upon 
foi expedition work fioin time to fimo us oiiaaion 
offend It iH Had to thndc that at a tinio whin India 
IS much in our minds at a timi wlun oui i« lotions 
wilh h( i have leachod a turning pout in histoi\ 
and slit stands at tin brink of a gnat (xpiiinnnt 
then should hi no jiiofi ssional honn in London for 
the study and nppnciation of Indian Instorj and 
iiilfuro llioiigh thiro is still sumo doubt as to the 
liinition of a inusi uni Oiose who know what tin 
presi nt kti pi r has dom foi tin India Musoiun a 
place wliiro thi stndi nt i an now stiiih lach of its 
civilizations as a whole and in all its asjiuts would 
agn e that if tlaie is to hi a centio lor teaching and 
nsoarch and a basi f >i futun ixjudituns it can 
only be the India Museum 

V discussion foil iw I d thi lictuii (sie )> KH'l) 


The Future of Gaseous Fuel 

towns gas industry is now well niUanccd 
1 into its SCI Olid iintuiy of acitiMt>, although 
during tho last half irntiiiy it has fiom tiini to 
lime been considered by obsercers ns doomid to 
siifxrsi HSion sooiu r oi lain b> othi i methods of 
using coal Such opinions basod as liny were on 
superficial knowledge, yvere always unwarranti d, as 
n vealed by the fact of steady giowth of the nsc of 
gaseous fuel and thi nuinhi r of its applications 
Ihis giowth has accompanied an intreiwi iii tho 
( fhoienoy of appliancis I ho present position and 
future of the mdusti’j hayo la in thi siihjict of 
seteral addresses m recent months 

Some time ago, Mr Ii, V leans read a piii)i r to 
the Royal Soc lety of Arts on the importanec of coal 
carbonization in tin life of the nation unplmsinng 
the range and indisf onsability of its pioiliii ts J ho 
modem tendi 111 V to a\oid aiduous and duty tasks 
of domistii routini jiioniotus the i xpnnsion of tin 
use of gaseous fuel which need not be stoiod and 
lends itself to autoinal 10 control Ihc sami tmdency 
is seen in many mdustnal heating ojx rat ions in spito 
of systems of charging which often do not cinoiiiage 
the free use of gas It is only since 1920 that the 
sale of gas has hem based on the heating yaluo and 
ovon now freedom to base sales on a rational system 
of charging is not complete On this duxinds tin 
expansion of use for laige scale operations 

Sir Harold Hartley, m his presidential address to 
the Sot lety of British Uhs Industi it s said that tho 
strength and vitality of an mdustry depends on the 
way it uses fhe resources of science Rescan h is 
’ ) best insurance of its future ho said and In 
referred to what the application of science has done 
to maintain and jiroinote development of the use 
of gaseous fuel Ihe range and extent of this was 
given m very spctific terms in a recent address of 
Sir David Milne Watson to the 1 uel Luncheon Club, 
when he said that his own company — ^the (.as Light 
and Coke Co incurs annually an expenditure 
exceeding £100,000 on its research activities In 


till III all typis of bcientihc skill an brought to bear 
on tho jiioblom of gas maniilacture and iiurifica 
tion and utilization inclu ling thi handling of by 
products 

Mr 1 \ ms looking ti flu fuliiic i ti\ isago I tin 
possibility of pro lilt mg gas without coke — some 
thing whii li a \i ry largi nil r< osi in tho usi of gaseous 
full might rindei uigently iici ssarv Vlrcmiy tin 
mdiistu has initiated lesearch on tin gasification of 
I oil iindi r priHsiire fhe possibility of sociiimg fai 
real lung giisihcation and the jiioduction of large 
Melds of methane and piimaiv tars is ivheady fore 
shadiwid If tin <aii\ piommc iiln nly showm is 
followidhc i(oinimi< s i, < ss (h listiibiif ion of fui I 
111 gasi ous form will riicic a gii it impetus Whll 
these developiin nts aio pioc coding it will bo mtorist 
mg to watih tin piogitss of tho ixjniiments madi 
by tho 'sovn t Union on (hi imdergroiind gasihcation 
of coal lollowing on oxpi iiiiionts it is n jicrtod by 
the Russia today Pr ss Servir thvt a t immercial 
plant roiiiiuoiui I opoiition in t oilovka in 1917 
Others an pioj <(< 1 — one to supply Mosi ow and 
claims nr mad< firth < li apin ss of flit gas 

H J H 


University Events 

( yMHUiin I ( U l)i\i(s ( liiiiity Hull has 
In ( II appointi I f )i th pii SI nt acaloinical ytsr to 
tho stiidi ntship ifiit I by liiipiiml Chiinical In 
dust Ties I ul 

111! digrii of Mastci of Vits has him confined 
upon l)i \ f Bill 111 y ashisliint in 1 1 ii of ii si an h 
III < ly staff igiuphy 

Sii Ldwaid Ml lliuihy siufiry of the Mndlial 
UiHiHich ( ouiicil his b III a| |) nt I Hi I lecturer 
tor the ycai I91<) 

111 lollowing appe iiitnn iits m th Musi iiiii of 
/oology ha\o Ixiii madi I 1 I’anmgton tf 
Sidiii y 'siiasi X ( ollegi to hi diicctm , II B Cott 
ot Sclwyii t Jllegi ti l« iiiiatJi if ccitobratos and 
Strickland luratu J > Smith to Ix) curat ii of 
mcoitohrati s , l)i (. ( V'arky if Sidney Sussex 
( ollogo, to hi ciiratoi of insicts lit V alloy has also 
h III appointol riiiM isitc (loin iiistiatoi n zoology 

The British 1 lictin if and \lhBil bidustru s 
Kisoaich Asso latioii an I tho I’cmnanent Magnet 
Vssen lilt ion ha\o offi r d to mako jointly a grant 
of £550 a yiai to tin L m\ nsity for tho puqiose 
of supporting research on magnotic mafeiials under 
till diiocti n of Prof W J I ragg and the Inm 
and Sliwl Industrial Risiai li Count il has offered 
to till I iiivcrsity a grant at the rate of £600 a year 
for reseaicfi on tho structuro of alloys, (o Ikj i amc d 
out 111 till <a\indish f.iiboratory uiidoi tho saint 
lirrction In both casis, the grants will provide for 
Ihe continuation of m\i stigations which have been 
III piogicss foi somi time under Prof Bragg s direction, 
first at tlio Ihii\oi-8ity ot Manchester and afterwards 
lit till National Plusical laboratory 

Lonoov — llio title of jirofessor emeritus of 
embryology in the Uni\e-^ity lias boon lonforrod on 
Prof J P Hill, on his I etiremont fiom tho University 
ehaii of embry ology at I nivorsity C ollege, and tha^ 
of proftssor emeritus ot chemistry in the University 
on Prof Samuel Smiles on his retirement from the 
Daniell chan of chcmistiy at Kings College 
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Science News a Century Ago 

New or Rare Plants in Edinburgh 

On DcromliPi 10 1838, Robeit Giahain, j>rof< shoi 
of botanj, Hcnt to tho hdvnhurqh Philosophical 
Journal a Dosi ription of sovonil Now or Kare 
Plants whiib buvo lat(l\ flowornl m the Noighbour 
hood of Fdmbuigh I he Chonzinia Diclsunn h< 
said, was raisid bj Dickson and Sons from seel 
sent from Swan Ki\(i, Australia, tho Oollinaut 
hcterophylla, the handsomest speoics of Collmsia ><t 
known, was found bj Nut tall on flu ( oluinbia and 
was raised at the < xpi rune ntal garden from seeds 
sent from Aim i k a the Lduordsia Vai nobinna had 
lacn cultnatod in 1 dinburgh for somi Mars but it 
was not known wluiic it came and tin Mirltba 
auffuslijolia though appaunth a distini t sjx i los but 
without bcautv, was luisid from snd from "Ni w 
Holland 

Littrow s Observations of Meteors 

luE Atkcnceui) cf Dtumbci lo 1838 reiiriiited 
from the Vienna Offiiuil Oazette a note by Karl von 
Littrow on tailing Stats in August and November 
The phononifna said von I ittrow, of an extia 
ordinary abiindunco of f illing stars, about the middle 
of Novi mbtr has been again observid this year 
On tho 10th of N(\ ember whin wo watched from 
eight m the ivining till oni m tho moining, we 
counted about nine suih stars m an hour On 

the 11th of Novembei wo tountocl about 

twenty in an hour On the 13th of November 

the sky sucldinlv cleared up an half an hour before 
midnight and riniaimd perfectly serene till day 
break During those six hours we noted 1002 falling 
stars \on I ittrow thin went on to refer to the 
observations made in August 

Karl Ludwig von I ittrow (1811 77) was tho son 
of Joseph Johann von Litticiw (1781-1840) who fmm 
1821 until his death was professor of astronomy and 
director of tho obsi rvatory at Viiima In 1826-27 
the latter i noted an obsirvatorv m tho nuddlo of 
tho city on tho site of that founded by Pat her 
Maximilian Holl in 1753 Karl von Litlrow bicamc 
an assistant under his father m 1831, succoedod to 
the directorship in 1842 and it was during his jieriod 
of otlico that m 1874-77 the modem observatory was 
built Newcomb in Iho Reiiiiiiisconcos of an 
Astronomer” tells how through colour bliiu Incss von 
Littrow hail been led to wrong conchisions reganling 
alterations in tho manuscript iioti s made In halhti 
Hell of tho transit of ^ emis of 1769 

Brickmaking by Mach neiy 

Ihe Mechanics Magazine of December 16, 1838 
contained a note on Jones 8 Machinorv for Moulding 
Bricks Jhe earth,’ it said, in its descent, is 

foneid into tho moulds by great pressuro as thev 
pass under the Pug Mill and is delivered therefrom 
m perfect bneks upon pallet boards ready to be 
removed, the whole of wlnih is done by the horse 
attached m the usual way to the Ihig Mill producing 
from 1,000 to 2,000 bneka an hour Ihe earth also 
being moulded with only ono half tho usual 
quantity of water will take considerably less time 
to dry A machine was at work last week on three 
successive days at Messrs Webb’s brickfield, near 
Bali H Pond Church, Islington, and perform^ the 
work admirably ” 


Societies and Academies 

London 

Royal Soaety (Proc C 168 441 589, 1938). 

R M Lewis and C N Hinshftwood Tho 
tlieimal docomposition of nitrous oxido 

B I J SOHONUVND 1 ) T Mai an and H ( oixens 
Progressive lightnuig (6) 

B A Tahn A now Lonohs perturbation in tlni 
methane spectrum ( 1 ) V ibrat lonal rotational Hamil 
toman and wave funotioiis (2) Bin rgy levels 

V \iiLKY On tho thoorv of coineidonei exfxn 
monts on i osmic rav s 

R F iss NSouiTZ The Kjxiilii 111 at of (3 brass 
N FEAauEK and J V IHinworth A furtliii 
study of tliei problem of nuclear isomorism the 
application of tho meMioel ot comcidenco counting 
to tho investigation of tin y lavs emitted by uranium 
/ and the laihooctivo silver Vg"” 

Pans 

Academy of Sciences (C H 207 881 948 
Nov 14 1938) 

I ( Avrux 3 hi jnobli III of the ancient port of 
lyre studied in tin light of petrography Petio 
graphic examination ot material brought up fioin 
tho loadstead confirms tho results of air and othoi 
photographs that the ancit nts were able to undertake 
submarine construction 

A Chevalier Improvomont in the produet ion 
and quality ot French colonial lofftes 

G Calpoareano Iiivaiiants of extension of 
regular fonettons amlytigvea d I infini 

L liiBBiRT ( urves of eepial modulus of fonclione 
entiins 

L Reinoold ( ale Illation of the the orcitn al moan 
combustion tompeiaturo and the corresiioiuling pres 

D Barbieb 1) Ghaionge, F ScHAiiMANiiOHK and 
Mlle N MoBopLErr The Babner discontinuity in 
the spectrum of supergiant stars of tyqies B, A, F 

V Froiow Mareographs of tho United States 
facts and hypothosos 

R Lpcab I hormal expansion of liquids 
L Qpevbon An integrator of radiant energy 
P Barcht-witz and M Pabodi Absorption 
spetfra ot mono substituents of bonzone in the 
distant infra red, from 180 to 600 cm (17-66 g) 

M bEBViONJ- Infra red emission in tho lumui- 
escence of some rare elements Substancos m solid 
solution m calcium tungstate have been examined 
P Apoeb Study of largo cosmic ray showers at 
an altitude of 3,600 in They bohavo os showers 
causesd after their entry into the atmosplioro by 
eleictrons of energy exceeding 10“ ev and containing 
a conijKinont capable of traversing more than 10 cm 
of 1( Oli 

J Solomon Statistical theory of nuiloi 

V DoLFjfiBK, J BAi'KOVBK'f^ and J Faps Hyjicr 
fine structure of X ravs 

R Apdpbbrt Application of tho Debye Hui kel 
theory to the estimation of a solution of mastie 
H Moprep and G Wetboft Formation and 
polymerization of the radical phosphonitnle, PN. 

M Titoeneap and Mlle B Tohopbab Action 
of magnesium hahdee m tho state of etherates on 
aliphatic, aromatic and cyclic ‘oxides’ 
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Y Deux Isomonzation of the oxide of dimoth\ I 
vmylothylene to dimethyl 2 2 butene 3 ftl mignvtion 
of the vinyl radical 

T HocH bubstancos sViowing a female sex her 
mone effect , svnthosis of two oxo< j c 1 o|k ntc no I 2 
phonanthrenos 

A Mfyer and H DnuTEr formation ot colour 
mg matters of the isoc vaninc gioup by inti iinoloculxr 
londensation of 4 chloroquinaldiiH s 

G Vavon and J’ MoNriiKARU Volo(it\ d forma 
tion of oximes phony Ihj drazono'^ and somi cai bazonos 
of the phenol aldohydos 

A Bersier Eolinn traces of the pr< Molass an 
in tlio primary sodimcnts of the Swiss \fol isso 

J Leorand ( aiisos of the long period oscillati ns 
of the mean annual sea lev (1 at Bust mil on the 
coasts of the North Sea 

MUiE A J’lkbau Vnnual lomponont of tlio 
levels of the Nile 

L Bebthoib Infludiu) of cniients n marine 
deposits 

M ( hadefaud r^itiuids ot AlgL 

K 1 ONTAINE, R (.uiuLFMET P Mandil and I* 
Branzfu AiiKiits of nitrogen consumption m ex 
perimental intestinal occlusion m the dog 

Ach Urbain, R Cahfn Mllf M A Pasquier 
and I Nouvel Action of zme on the otteots of 
testosterone and of prolans /mo increases the 
gonadotrojiio offo< t of those substances 

J CHAUSStN and B Bescckur Physico chomual 
study of the nychthemeious 1 root ion of the urinary 
elimination in a diabetic 

R EngfIiAND and A Bastian t ontnbulion to 
our knowledge of elnstnidine 

J Roohe and Mlle P Builivoi-r Phos 
phatases of the osseous system of fishes (selachians 
and teloostoans) All the bones, tooth and scales 
examined contained phosphomonoestoraso A, ulen 
tical with that of the skeleton of mammals and birds 
The permanence of the cartilaginous skeleton ol 
selaehians is not duo to absonco of this phosphatase 
but to Its mode of distribution 


Amsterdam 

Royal Netherlands Academy (Proc , 41 No 8, 1938) 

E Cohen and W A I Cohen De Meesteb 
Acute tm plague (3) Extremely small amounts of 
magnesium added to purest tm produce acute tin 
plague, that is, greatly increase the rate of trans 
formation of white mto grey tm Traces of bismuth 
have the opposite effect 

W VAN DEB WOUDB and J J Dbonkkrs Itocli 
linear congruences m the three dimensional pro 
jeotive space built up of quadratic reguli 

H Warren, D Kuenbn and L G M Baas 
Bbokino On the relation between mtemal and 
external media m Artemio saltna (L ) var pnnetpaltt 
Simon Ihe NaCl content of the blo^ of this 
phyllopod can account quantitatively for its osmotir 
properties, and there are mdioations that regulation 
IS effected by means of excretion or uptake of water 
C 8 3Ieybb Contributions to the theory of 
Whittaker functions (3) 

A F Monna iheory of curves m Hilbert space 
W F H M Momuaebts . Some chemical pro 
perties of the plastid granum In the phylloohlorm 
of a grana-suspension the ratio protein units to 


porphin nuclei is 1 1 as is the lasi in other con 

jiigatfJ pioteins of great biochemical importani e 
Mil Nicolai and C Weibman Some pro 
perties of chlorophyll mnltihlms A study of I>ang 
inuir Blolgftt tilms tiiiinod by spnading (hloropliyll 
on plot! Ml or Iccithm hiyeis 

I ( Bubsc H 1 1 I orscuOtz and I \I vandpr 

Vlfbk \.ii carlv ]i d-eolithic site on the Northern 
Voluwe (Holland) 1 ho artefacts found near Wo/eji 
ind tin g olog i al an 1 an lisDological i vidi m o of their 
age 

A N BiRKiiT ] xtt mill morph )| >gy of thv biain 
>t Noloryctes typhlupn 


Cracow 

Polish Academy of Sciences and Letters (O R 
Ott 3, 1938) 

Ih ByNArnri' WIC7 Method ot iimn iical rcsolu 
tioii ot luiiai e lualiotis of tli ( vh ulus ol deter 
rainants of th iivirs s and ol tin reduction of 
quadrat i< foirns 

M WiFBZBrcKi l)i<lc(tnc constants of some um 
valent elcitrolytoH at ditforcnt ti ui[k rat iiios 

K DztEwoNSKi 1 ( linviLh. an! ^1 Ivsny^FK 

tompouiids derived from a, |3 dinaphtho y pyione 

K D/ibwovsxi and L ( holt-wa Syntheses of 
compounds ol the tj'jve of 2 plu nv 1 3 ,4' 2 3 quino 
lino qmnolmi 

S/ARsKi Vascularization ot tho thymus in some 
Uiodeli s 

(CP, Nov 7, 1938) 

Th BANAoniEWirz ( hio s law, Cracovians and 
matrices 

1 Nayder and 1 PiKCU Refraction and dis 
porsion ot liquid phosphoius 

S Dobinski and A Tauu i ski Adsorption in 
tho solid stato In corf am alloys, the components 
with lowest superhcinl pressure i ondonse on the 
surface 

E Kurzynieo Variation of tho electric resistance 
at low temperatures of (1) alloj-s of tm and zinc, 
(2) alloys of Itiad and antimony At the tomiwrature 
ot IkjuuI hyilrogon and liquid nitrogen, the ratio 
P(/Po mcroases rapidly wit h mcrease of zinc, reachmg 
a maximum at 1 2 atomic per cent of zinc and then 
decreases almost Imearly to th( valuo for pure zme 
ior lead antimony alleys, th ratio increams rapidly 
for minute additions of lead 

M Blumfnthal Ae tion of water vapour on 
nmalgatnatod aliimmiura A crystallme modihoation 
of aluminium hydroxide is obtained Iho reaction 
can be explamed by the theory of adsorption and 
aotiVe centres 

M Blumbnthal and Z Sotibow Thermal 
dissociation of cerium carbonate 

S Kulczynski Peat bogs of Polosia Eighteen 
typos are differentiated by their flonstio, hydrological 
and biological characteristics 

T A Bocuenski Frutifioation cones of Sigillanans 
and their mode of insertion on the trunks The 
cones of tho ‘oil* fossils studied cany either mega 
spores (1 6 mm diameter) or miorospores (0 06 mm 
diameter), but not both 

Gbodzii&ski Cytological researches on the yolk 
of ohioken s egg under normal and experimental 
conditioi» 
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Forthcoming Events 


Reports and other Publications 


[Mfelimi 11111rk1.1l tilth an astirisk. m vpcn to tin piihhr ] 

Monday, December 12 

IvDYAL ( .1 IIUIIM IlK A 1 ScmiTi nl 8)0 I)i HiikH 
SmjII Jiiuiiny l(j th< \diHii 

Tuesday, December 13 

Ros AL Anthropoio&u al ^N>^Tm T> (in the mcimR ot thp 
Riiyal Society), ttt 8 30 Ui I) 1 T hcnnum Snr\<y 
(if Arnhem Liincl ’ 

Vhahmai !■ 1 TiCAi S()( in\ (at 17 HliiumBburj fsciuare, 
Diiiddii, U (. 1 ), «t 8 !0 \\ (. Timplenian ‘ I’lanf 
(TroMlh Honiidiui and (heir Lbch’, illustratid by 
lant( rii uluks 


(nut inrludiit tn ihr riwnthly Itooti ‘^vppU rnent) 

Great Britain and Ireland 

Nditli ( ( NiitUml t iilliut of Agrli iilturo Kepurt on tin Work ol 
fill ^<lrlh (I 8(iitliind < I lion for (ho ^ for ll)S7 iS Pp 43 (Alx r 
(1(111 North (if Seoi land f iilli 111 Agrii iiltnn' ) fl411 

t iiivirMilv tollin' of Nnith Wnlm I alciidar for Sonalon 
Pp 44(1 (UaiiKor t iminilty f iillctio of North W ales ) [1(111 

Pul Illations of the International I in JIiMarih and Divilnpniint 
Iiiiimll >o M) I lux InrlusloiiK m IIol DIppiil fin ( oatmuii llv 
Paul llorqiii t Pp lOhfplatea hrte No Ml llii h tfcct of Small 
fddltiona of 1( Ihiriuiii on thi Mi i liauii al Piopi rtli h of Pure 1 in llv 
Pril U llansi 11 and llr \V T PellWalpoli Pp 111 Vrie (lonilon 
Intenialioiial lin Itisianh and Di velopini nt ( oiimil ) [3111 

Ministry of ARririillim and hwherlis Aarlnilliiral Statlstlo 
111P1 \ol 71 Part 3 All Analvsis iit Vizrii iiltnral Prodnetlon 
Prills and SiippIkH in 1 iiRland anil Wall s Pp il (-113 Br,! (loniinn 
II M Stationery Olllee ) 3» M ml 13111 


Chahwkk EtiiiLii bKiiRi (at the London School of 
HyKieiit tmd Tropifal Jli dioine), al 5 30- Ltonard 
folebrodk ‘ Ihe (.'onlrol of Vu(r)aral l«\ii ’• 

Wednesday, December 14 

Institltiov 1)1 Civil Enoinffbh. at (130 — \\ A 

Tookey DuKald tlirk and Iht (, as Engine hm Life 
and Work ’ (l)ugald ( Itrk Lti tnre Mndtiits’ mi el mg) 

Thursday, December 15 

UoYAi, MprioKoruoii AL Soritry (at Ibo (.nuinimt 
British 'Ihealie, hilm Hoiiw Uaidoiir Slnel \\ I) 
at 5— .Sdiuiil filinH Kog” and le. I'onnatnm to 
lie followed by (IwdiHaion 

Rovai CoLiFOi OF Si notohs OF Knolanp, nl "> bn 
Humphry Rollestoii The l-arlv Hmlorv of Morbid 
Anatomy ’ ('Ihoiiias \ nary Liiture) 

I.osuiiv Mathfmatkat S()(ii,r\ (at the Hoyal bomtv. 
But Imgton House, Pncndtlh W 1), at 6 Dr I) H 
Lthmtr ‘ 'f he tumputatiimal Sidi of the 'Ihioty of 
Ntiiiibi rn” 

tuLMrcAi Sot n TV (at Die Koval Institution), at « — 
Dr living Langmuir, horAfiinRS Monolajtrs 
on bolids” (haraiiav Lit tun ) 

Friday, December 16 

SOtllTY DFLlllMKAt IvpUSrKV (LiViRIOOT .SkTION) 
Ht«— W A S C’aliltr “Whj a ('henimt v (Hiintei 
Alftnorifll lyiftiiri ) 

Ko\al Instititiov, at 1) Dr John Thomas Josiah 
Wedgwood and his Bortinits ol 18th t'entiiry Men ol 


Appointments Vacant 

:i follimliiK ‘iiiiHiliitiiii Ills on or 

SriKvrim OinitKlnUu (hmneal Ihfum Ri senn h Ih partnu ut 
of tliB War Uiiiartmint 14 Oriwvtiii.r (.ardein., SM I— Tin tlilif 
Siiptrlntindeiit (Dceimltr 13) 

Asmktvst (grade 11) for llhrarv anil piiWkatloni work In Iht 
hiillding JtfBianh Stuilon — ^Iht EHlnhiNliiiu nt OIBiir Department 
r-''-"'"' o -0 Old Qiiieii Street, Weal 

Airiralt ' hVlaiilkhiui iu " "^niitii "'isnl Imroiigh Haiila — Tin tlilif 
Supi rintendi nt (Hef 304 0 DieimberlO) 

\BS1STVAT (gradi 11) In the Sh tiorologhsl Offlei— Tin Lnder 
^"'\v '| "f ml*,'; nOn^r"i-^‘ ' ''h'lWn , Aila«tral Hoiwe Klng*- 
Inlenl Invi station 

1 IIFMIST In the Adnilrsll) ( hniileal PikW — T he Scenlary of the 
Adiniraltv (t L Branch) (quote B,f ( E IIJ4D1/38 December ‘33) 

|K(TIRKSI\ Blniooy OKOTOOV ami OEOOKAFHY and CHEWISTRy 
HigMrar^The'l? 

SFMOB LKCTtEKR IN MATHEMATICS In till Ustci School and Henry 
Lcidir Institute of Tcsjhnleal Eduealinn Hlianghal— Mraare Mnoy 
Prill and Cioodjear Empire II oiise St Martin’s le Graiid, London, 
h ( 1 (January 13) 

Assistant in thm Intkluoeho* Siction In the Mineral Resources 
Department of the Imperial Institute— Tile Establishment Officer 


Other Countries 

Joii Bureau of Amerliaii I tlinoliigv llii 

lid Anthroinlngieal Papers Pp i\ I-3U4 + 13 plati s (Wasliingtoii. 
U( Oiivemimnt Printing Olllci ) 40 cints [1211 

Advkorv < oinnuttee on hdueatlon Stall Study No 9 Voeatloual 
Rehahllltatlon of the Physically Disabled Bv I foyil E nisiub Pp 
K t-lol (Washington, D( (joveriinn nt Printing Oltlee ) !'> 


I B ) 

iH Pi tti pison and 

II till Nfanilsrillsatliin of 

, inn 1 \ Audi rs Angslrdm 

(t.oti hori. Elandue Boktiviluri A II) [1411 

Aliooluioli ri nil lorisai xpiorll I Pol f iliivido Nahlim ili Ollvilra 
■■ ■ (ShiPuuIi In-titiil I (I liihii ilogia ) [1411 


Advl-ory 1 

Ldneiillon In tin I 


n hdiualioii sialf S' 


Orin i’owi Is 
Ofliii ) 30 cinl'. 

II 8 Ihparlimiil of the Ink nor 


Iduiatlim Bullitiii 

mis \ , a Sihool tw of A miivl Aids Bv 1 lliii M Koon Pp 
villits loeiiilH Biillitlii Iflis No H 1 he Ell mintary Si hoiil 
PrlneipaMiip s um Aspi its of Its IVvilopmeut and Status Bv 
III SH (loiHty koiintj mill Ji Ksie A lane Pp v (II lOiintH Bill 
litln lots No 9 (olligi Projiitsf r Aiding Studi iits Mv Ind T 
nts (Wasbliigton 
[1611 


(olligi ProJiitsf r Aiding Studi nl 

ai-m ami nia j> Uatihlle Pp v 

l> f (jovi rniiii nt Printing Offlei } 

InIvirHilv Ilf (aliloinia Piiblii vtloiiH in /iHilogv 

"" — - ‘ - -'1, Spinal Atlintlim to Ibi 

aw n nee \ ( mpkin Pp 

..... . ... ... . Tirrltiirv Annual l yeli 

and Niinilirs m a Pi piilatioa ol Wnii Ills (( hatnita fatnata) Bv 
Mary M lrlk«iiii Pp UI 1-247 D4-l-i>lsb» 9 14 135 ilollnrs 


DnivirHUy of (iihfoinla Prnis I ondim 


(Birkiliv V 

Iiridgi I iilVirHlIv PriHs ) [1611 

Procii (lings ol till United States National Muhi nm \ol HO, ho 
‘1041 Kivklim of the North Amirlean BiitliK nt the Staplivllnid 
Siiliraniih (uihvporliue Part 3 tniins 1 npropi iiis Kraatz Hv 
Bn till (I J llliikwilcter J’p lo (A\ aHinngton Di (lovi mini nt 
Prliiliiig (llhii ) [1611 

Inurnal nl the Indian Instllilli of Sin nee \ ol 31 A Part 34 
Hyilpiginalion of Dlls hv tin t imtlnuoiiR Proiihs J'art 3 Hydro 
genution ot I otti iiHeeiland Ollvi Oils by \leki 1 1 arid mat i — K-h Relguhr 
CatulyBt By V T Athavali and S h K Jntkar Pp 286 394 
(Itangulori Indian Instilnti of Si h net ) 14 annas [3111 

Kepi H f (111 Al ronaiitlial Kesiareh Instituti FAkyA Impi rial 
Hnlviniltv No 16R Bin klhig of a Cagi term ( yllnder under Axial 
' ■ “v Katsiituda Sirawa and MasamI Murakami Pp 


Kilgyi) lokho kahiishiki KaHia ) 


logy h 

and to ltd I 

Hormoni llnrapy (No 4) Pp 54 (Lo 
torliH ) 

ZilHs Nachriiht.il Hnlg. 2 Hi It 0, Ji 
( Ii ua and London ( arl /i iss ) 

pH Aaluea What they Are and How to 1 
r Tuatlng ( oekliig Plflb edition revised a 
(London The Hritiali Drug Houbch, Ltd ) 

Antliropolugy and Folklore, Aicliieologv a 

with a ‘Jcetlon on Ll"""'.ti. . rroi,.i,.„.,« v,i n 

Franiia Edward». I 
BatherAnzelgerKr 173 Pp 64 (Leipzig Omtavkook, 0 m b U ) 
tatalogiie ot Optical I’redectlon Apparatus Fart 2 Boleme and 
foloiir Proceaa Ijintirna Projection Microscopes, Polarlacopea, etc 
Pp 24 (London Newton and Co ) 

Helence and Medicine (List 31 ) Pp 36 (London ‘ E P Gold- 
schmidt and < n Ltd I 


1 Ml firganiin Labora- 
1 1938 Pp 183-222 
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Science and Learning in Distress 


I ^s the early seimaor of 1931 thi Acadtnuc 
Assistance Council was foundeil under the 
piesidi ncy of T ord Ruthertord and with the vctivo 
supi>ort of many distinguisheil men of science ind 
other scholars to hnd places in the fahne of world 
science and world scholarship lor men and women 
driven from their count nes and their work for 
racial religious or pohtical reasons Such per 
Hccution was not new even in the very recent 
past it had happened again and agam m Russia 
and was still hapiioning but the scale of its 
ipphcation m (jcimany and the distinction of its 
\ lotuns demanded immediate help The Acaelemic 
\s8ibtanoo Council had no partisan pohtical or 
national bins Indiscriminate relief was to be no 
part of its work Its purpose was to act as a link 
lietween the scientific workers and other scholars 
displaced and the umversities and roseaich insti 
tutions of the world so that their exceptional 
abilities oxcoptioiially trained— to quote the noble 
declaration of the f ouncil s founders —should not 
he lost 

It was hoped that the emergency would pass 
but as the years went on intolerance and perseou 
tion grew no end was in sight The Academic 
Assistance Conned took permanent shape there 
fore as the Society for the Protection of Science 
and Learning its wider purpose was now to act 
as a clearmg house of information and advice to 
exiled scholars and to persons mstitutions and 
departments desirmg to help them its narrower 
purpose — withm the limits of its fesources — ^to 
offer temporary mamtenanco grants and other 
aids to re establishment The spread of racial 
dootnne to Italy the consequences m Austna and 
Czechoslovakia of the pohtical events of 1938 and 


then icictions in neighbouring countries the (on 
tmuation of civil wir m Spain the extreme 
xenophobia of the USSR anl locont events in 
Germany all these have iddi 1 to the need for 
information and lulvioo on one hand for direct 
oasistanco on tho other When a ship is in distress 
no sailor and few Ian Ismt n will not want 1 1 go 
to its help 

llie Society his just issue 1 its annuil report 
from which it appears tint a widespread appeal 
18 shortly to bo issued for fun Is o i one hand for 
interest and sympithy through membership on 
tho other llie pioblem has been complicated and 
enlarged by tho oi tilts of 1938 but tho Society has 
not turned aside from its ouginal purpose and 
principles It exists not to advertise a particulai 
point of view but to do an honest job of w irk in 
seeing that ability anl oxjicrion c in science mi 
scholarship arc not wasted It does not it cannot 
tlisrogard hiunan values but its chanty is devoteel 
to those who can oontiibuto to tho comm in stock 
of learning It stai Is for tho brotherhood of 
BCientifao endeavour regardless of race and cieed 
and politics and it stands foi it not by passing 
pious losolutions or by putting out disguised 
pohtical propaganda but by trying to lielp col 
leagues in thoir need Foreign scientific workers 
are found work which restores their self respect 
and makes others realize their value in their 
common task so that not seldom they become 
self supporting From the start however the 
Society has done its best to avoid any unfair 
competition of exiled soi ntifio workers and other 
scholars with those m the oountnes where they 
are seeking refuge and has realized and urged 
that m the long nm such competition is as httle m 
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the interest of the exiles as m that of scientific 
woikers as a whole 

The Society must maintaui its authority and 
iiitef,rity m the taco of its increasing task Tn 
Germany alone fourteen hundred university 
teachers and research workers have been dis 
placed many ot them ameng the most distm 
guishcd m the world not merely debarred from 
teaching and research they aie not allowed to 
make a living at ill More thin four huudreel 
Austrian men of science and other students have 
been displaced and of tlu so only about a hundred 
ha\e lieon able to leave the country The full 
(ffects of the i icial policy in Italy iiid if the 
partition of Czechoslovakia have yet to bo felt 
Spam from which scholars of both parties have 
been helped is still no place for tolerant sensitive 
acadeiTuc people and the USSR has disap 
pointed our hopes by turiung out those who 
( nginally found work and refuge there 

Caution in the circumstances must often soom 
intolerable to humane men but the Society s 
stringent caution in accepting rosponsil ility bears 
fruit Work has boon found permanently for about 
660 scholars in thirty eight different countries 


from Australia to Venezuela for about 330 
temporarily in twenty five countries Tin key 
which 18 building a new civilization has wtlcomcd 
numbers of the displaced university men 

Tn November 1937 the Society called an in 
foimal conference at Oxford of representatives ot 
J iiropcan universities and the ideal of an inter 
national exchange for information and employ 
ment came nearer to reahzation Thi Society s 
register of exiled scholars is now unuiiic uithon 
tati VO and intern it lonal Any academi 3r research 
institution can have the benefit ol its locoids of 
those exception il abilities excoptionallv tiainod 
lost to their own countries but not if thi Society 
lan prevent it to the service of knowledge any 
where else in the world 

runds and interest aie however an iiuix-iativo 
need first for the work of admimstrition in 
formation and advice secondly for direct help 
111 human emergency It is to bo hoped that the 
wider educated public particularly in the English 
speaking couiitiics will respond generously to the 
appeal for support which the Societi is makmg 
and come to the help of science and learning m 
distress 


Senalism and Immortality 


The New Immortality 

By J W Dunne Pp 167 (London Eaber and 
E abor Ltd , 1938 ) fid net 

T his httle book 18 intended to supply the 
general reader with a more or less popular 
account of the theories about time and the self 
which Mr Dunne has developed in considerable 
detail in his previous works An Experiment with 
Time and The Serial Universe Mr Dunne 
thinks that these theories are entailed by oertam 
quite general facts about time and change on one 
hand and about self consciousness on the other 
The former reduce to the Imguistio fact that 
we talk of future events as becommg real or 
‘coming into existence of past events as bavmg 
ceased to be real or having passed out of 
existence , and so on The latter reduce to the 
linguistic fact that each of us uses expressions like 
my self and your self which seem to unply 
in the case of each of us the existence of an 
owned self and an ownmg self and an I which 
knows them both and sees that the one owns the 
other 


Mr Dunne assimilates this latter distinction with 
another about which he makes much ado This 
18 the distinction between a recording mstiument 
for example a magnetometer a body which 
mfluoncos it in virtue of one of its properties for 
example a magnet and the reading winch the 
instrument records when thus influenced Mr 
Diuuie thinks that we are liable to confuse the 
readmg of the instrument with the agent which 
causes the instrument to record this reading and 
that many important consequences follow on 
which the distmction throws a flood of hght I 
find it hard to beheve that anyone except an 
extremely eminent mathematical physicist engaged 
m wntmg extremely bad philosophy ever would 
make such a gross mistake 
Taking these Irnguistio expressions hterally and 
seriously Mr Dunne qmte oorreotly mfers that he 
18 oomnuttod to an endless senes of times and 
an endless senes of observers He also infers 
that each term m the senes of times reduces all 
the previous terms to additional dimensions of 
apace Time would be the last term of a senes 
which from the nature of the case would have no 
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last term This appears to mo to be a plam 
redvetw ad abmrdum of Mr Dunne s theory He 
disguises it from himself by tilkmg airily about 
the observer at inhnity and by palpably false 
analogies with infinite series which have upper 
limits 

Mr Dunne thinks that his theory is siippoited 
by certain empirical facts ibout dreams Ho also 
claims to show that the characteristic features ol 
the special thcoty of relativity and the quantum 
t heory are n< cessary consecjuoncc s of tus serial 
theoiy 1 have novel bun able to follow this 
deduction even in the full exposition of it in iho 
Serial Universe , ono part of it appears to depend 
on a juggle with the squaie root of minus ono based 
on a misapplication of Argand s diagram 1 should 
think that tho condensed form of it m the piesent 
work would be completely unintelhgiblo to all 
rc ad( rs 

1 he main object of this book is to expound and 


illustiate a theoiy ot immortality which is closely 
bound up with the stiiil theory of time and tho 
self Ihe first order obsirvor collapses with tho 
death of the body but the liighti order observers 
aiL uiiafteeted \lt hough they can get no more 
sensoiy exiieiiences they retain and can re 
ai range m any order they like those sonsoiy 
e\[)eiuntts which we re obtained before de llh by 
Use c f the fust ndei obse I \ i r Mr Dunne explains 
and illustrites this theoiy very well by analogies 
with iiiusio uid with tjpewiitiiig Even if Mr 
Dunne s geiiei d theory wcic intelligible and true 
he produces no cogent positive reison foi holeling 
that tho higliei oieh i obseiviis would survive tho 
death of tho body He is te iitont tei argue by 
what seem to me to be piite inn iivmcing analogies 
th it tho burden of pioof lies on anyone who doubts 
this llowevei this mi\ bi if the theory is self 
conti i he toiy as I believe it ean It nel iiei support 
to uiy conclusion ( D Eroad 


Birds of Britain 


The Handbook of British Birds 
By H F Witherby (Editor) Rev F ( H Joui 
dam Norman F Ticehuist and Bernaid W 
fucker Vol 2 (Warbleis to Owls) Pp xm h 
352 +30 plates (London H I and G Wither!)^ 
1938 ) 21s net 

I ■'HERE are to be five volumes of the Hand 
book of British Birds and tho second 
volume which has just been published deals with 
tho warblers tho thrush family whoatoars whin 
chats and redstarts nightmgale and robin hedge 
sparrow anil wren tho water ousel tho swallow 
and the swift family the nightjar and the king 
fisher the woodpeckers and the wryneck Ihc 
cuckoo and its strange habits are dosenbod and 
there is a series of photographs of a young cuckoo 
in tho act of throwing an egg out of thevnest 
The latter part ot this volume is given up to tho 
owls -the snowy and the short oared owls the 
httle owl and others 

It 18 stated that the reception of the first 
volume has boon most gratifying and the 
second volume is fully up to its high standard 
The illustrations are clear, and the coloured 
plates especially helpful A senes of valuable 
diagrammatic maps are incorporated in the text 
H F Witherby has compiled three of these 
maps The first shows the breeding distribution 
m the Bntish Isles of the reed warbler the 
second shows the nesting distribution of the 


grt ltd spolleel wooiliieekti and the (liiid tlic 
bieeeling elistiibution of the little owl m Britain 
It is by the wn> of interest to know tint a full 
1111)1111 y h IS pieneel tint this alie n owl introductdm 
Biitiin eluiing the nmoteenth eentiiiv is not so 
destructive is is generally suppose el but Mr R M 
Locklev his shown thit thev work great havoc 
imoiig stoim potiels when they tike up their 
epiarteis on islands wheie the petiels aiO nesting 

Other maps in the book show the breodmg 
distnbution of the nightingale (N J Tieehurst) 
and tho neovery in Afriea of swallows ringed in 
Europe (L Sehuz) 

In an mkiesting map eoinpileel by H \ 
Southern is shown (h north w iid migration of tho 
swallow fliiemgh Fuiope during sjirnig and early 
summer Mr Southein lin^ found that swallows 
make the niufhwaid flight tiom Spam to tho north 
of Noiway a distance of more than two thousand 
miles m about seventy seven days at a fairlv 
steady rate Tho aveiage date of the arrival of 
tlie swallow in Spain and Italy is March 1 5 and in 
the north of Scandinavia June 1 It is to bo 
hojied that Mr Southern may latei compile a 
sinular map showmg the northward migration of 
the swift and that he may be able to explam the 
late northward movement of these birds which 
the reviewer has seen flying northward at a great 
height over the Cairngorms in mid June and again 
passing north east over the Isle of Skye (where 
the swift does not nest) at the same time of year 
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Presumably these swifts are travelling to the most 
northerly limit of their breeding range 

There is also in this volume a helpful chart of the 
song penods of British birds compiled by H G 
Alexander 

Not the least admirable feature of these Hand 
books of Bntish Birds is their accuracy a sf andar 1 
difficult to attain to as new species and sub 
species of birds are yearly I eing discovered It is 
a number of years since tlie Hebridean thrush was 
separated as a distinct species from the British 
song thrush In the Isle of Skye in the reviewer s 
exjionence the range of the Hebndean thrush is 
interestmg In the treeless disiiitt of the north 
west ( f Skye which is only sixteen miles from 
the nearest of the Outer Hebrides the resi knt 
thrush appears to be the Hebridean thrush These 
birds are very tame and can le watched cl soly 
But m the east an 1 sc uth c f Skye in the woods and 
gardens of Portree Bioadford and Sleat the song 
thrushes appear to be an intcmicxliato form 
between the Bntish song thiush and the Hel ridean 
song thnish 

In the volume under revi w the song penod 
of tho Hebndean song thrush is stated t le 
from February until tho end of June Ihis 
rather under estimates the duration of song 
as the bird is habitually in full song lunng 
the first three weeks of July an 1 sometimes when 
it nests late is hoard in full song until mid A igiist 


singing as is its custom from a house top or from 
a wall or from a patch of whins The song of the 
Hebndean thrush is softer and less assertive than 
tho song of the Bntish song thrush and the re 
viewer has noticed that particular phrases are loss 
oft n repealed 

A large immigration f thnishos not of the 
Hebridean form takes place each October to the 
north west of Skye and the birds appear to re 
mam along with immigrant blackbirds throughout 
the wmtor 

In readmg the records m this book one is stnick 
ly the number of rare birds recorded from Fair 
Isle that small and lonely island lyuig m the 
Atlantic nudway between Orkney and Shetland 
Hero such rare Bntish visitors us tho rock 
thrush Eveismann s warbler red rumped swallow 
needled tailed swift red spotted bluothroat and 
white spottcxl lluothroat — to name only a very 
few — have been recorded It is seldom that an 
island on the track of migratmg birds has an 
accurate ol serve r rosid iig on it b it Mr btout 
tho postmaster of 1 air Isle is an enthusiastic and 
competent ornithologist 

It 18 necessary to say m recommending this 
latest volume m this jractical Handbook senes 
that it IS a book which the amateur bird enthusiast 
as well as the expert cannot well be without if 
she or he is to remain up to date in bird watching 
and in bird lore S f 


Theoretical and Practical Organic Chemistry 


(1) Organic Chemistry 

By Prof hVank C Whitmore Pji x+1080 
(London ( hapman and Hall Ltd 1937 ) 40« 
net 

(2) Systematic Orgamc Chemistry 

Modem Methods of Preparation and Estimation 
By Prof William M Cumming Dr I Vance 
Hopper and Prof 1 Sherlock Wheeler Third 
edition revised by William M Chimming and 
1 Vance Hopper Pp xxvn-648 (London 
Constable and Co Ltd 1937 ) 26s net 

(3) Laboratory Practice of Organic Chemistry 
By Prof G Ross Robertson Pp xi+326 (New 
York The Macmillan Co 1937 ) 10s net 

(1) p)ROF WHITMORE has written a one 
A volume reference text designed for 

those already possessmg reasonable knowledge and 
experience in organic chemistry It is oertamly 
a long tune smee an author has claimed to treat 
the whole of organic chemistry m a smgle volume 


of rather more than 1 000 pages Of the book 
0 57 IS given to the description of the aliphatic 
compounds 0 07 to the ahcyclio compounds 
0 17 to the aromatic compounds 0 08 to the 
heterooycho compounds and 0 11 to tho mdox 
which 0 irapnsos no less than 122 pages This mdex 
has a character of its own under linkage for 
example references to twenty three different types 
are given It is not only an index but also a special 
type of dictionary of organic chemistry No 
organic chemist will be surprised that Prof Whit 
more has been occupied durmg eight years in 
makmg this most readable and so far as a reviewer 
can teat it accurate and up to date compilation 
Whether the book will satisfy the majority of 
organic chemists would appear to be doubtful In 
certam (hrections the subject matter is adequate 
m others it is otherwise Only one synthesis of 
mdigo IS referred to m outhne in two and a half 
hnw alizarm and camphor are likewise sum 
manly dealt with These are examples of isolated 
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and fundamentally important compounds with 
which the author may expect his readers to be 
already aoquamted Takmg a group of compounds 
if the carbohydrates and glycosides can be success 
fully discussed in forty one pages Prof Whit 
more s treatment is a model of compression 
The successful learning of orgamc cheimstry 
largely depends on the manner of use of original 
hterature by the student In many cases Prof 
Whitmore gives references only to the name or 
names usually not more than two of the worker 
or workers whom ho judges to be outstanding 
This 18 not wholly satisfactory and many will dis 
agree with the author s opinion l^robably to save 
space references to original hteratuie are not 
given and it is interesting to know that an 
Amonoan author considers Iho Annual Reports 
of the Progress of Chenustry published by the 
Chemical Society m London worthy of repeated 
reference because they offer cxw llont summaries 
Prof Whitmore s Orgamc Chemistry may 
be styled an excellent summary If this modern 
text book bo compared with the much older and 
almost classical Lehrbuch der Orgamschen 
( hemie of which Victor Meyer and l^aul Jacobson 
were the origmal authois many deficiencies 
appear and one may regret that no one seems 
inclined nowadays to emulate the work of these 
two famous chemists and those who have attempted 
to bring their work up to date 

(2) The second volume under notice is a practical 
book deserving of high commendation It has a 
reputation of fifteen years and this is the third 
edition In plan and contents it is in the front 
rank of text books for the successful training of 
the students m the practical side of organic 
chemistry 

After two chapters dealing adequately with the 
most general typos of reactions in organic chem 
istry apparatus and methods mcluding details 
regarding the determination of constants of pure 
materials and modem methods for the separation 
of mixtures the preparation and reactions of 
classified orgamc compounds are fully illustrated 
Then follows a section deahng with the electrolytic 
preparation of typical compounds the preparation 
of pure compounds from naturally occurrmg 
materials and of stereoiaomeric compounds which 
mdicates somethmg of the comprehensive character 
of the practical traimng outhned by the authors 
It would be difficult to improve on the section 
deahng with quantitative methods The authors 
fully justify the mclusion of macno micro and 
henu micro methods of analysis of organic com 
pounds and it is clear they deprecate the tendency 
m oertam schools to omit exercises m ultimate 
analysis smoe micro methods have come mto 
common use and are now to a great extent carried 


out by professional analysts It might add to the 
value of this section if other alternative methods 
of dotormimng say broimnc and chlorine were 
introduced m later editions 

A useful list of react 1 ins rf certain important 
types of orgamc lompiiinds and a comprehensive 
index complete this book which brmgs successfully 
the work of the lecture room into the laboratory 
It would appear that the only drawback is the 
omission of the year of the v Iiimo from ri ferences 
to original literature iiid sjHeialutd text books 
Particularly lor students the year is more 
important than the actual v( Iiimo number the 
use of which has now bcin abandoned by the 
C hornu al Society 

(3) Prof Ross Robertson s g ude to practical 
organic chemistry is much smaller than that by 
Prof ( umming and Ins colleagues and both books 
are departuies from the older boiks on the subject 
which are largtly detailed wcikii g recipes 

One third of the present ve 1 imo is taken up 
by a critical discussion of the principles of manipu 
lation and the elementary physical chemistry on 
which dopinds the sepaiation of solid ind liquid 
organic compounds from mixturi s The remainmg 
two thirds of the book is devoted to hbii itoiy 
experiments on the preparation and piopertios ot 
organic compounds l*htse ire not intended to 
be comprehensive and ha\e been disenminately 
selected with the view of i airy mg out a limite 1 
numbei of typical reactions rafhir than a largo 
number of those having littk rtlitionship to each 
other Other nun eompichensive books are 
referred to ineliiding that by l*rof Cumimng and 
his (olleagues and this portion of the book is par 
ticularly well wntten Fach tvpievl exercise is 
preceded by a thee retical statement bncfly sum 
manzing important details eoncernmg the physical 
and chemical pioperties of the particular substance 
and the best conditions for rializing the reaction 
or reactions i onoerned Ihen follow the details 
of the actual preparation and the isolation of the 
product a list of other analogous proparat ions with 
references and finally a number of questions 
arising out of the methods of procedure which have 
been adopted m this and analogous coses 

There is a brief account of the quahtative 
analysis and identification of certain types of 
organic compounds but the author has omitted 
any reference to their ultimate quantitative 
analysis This could easily bo included in a 
subsequent edition if the author wishes to make 
the course he outhnes even more useful than it is 
already for traimng for original mvestigation 
The book is well printed with clear diagrams 
Altogether it can be recommended as a useful 
critical treatment of the prmciples of practical 
organic chemistry Charles S Gibson 
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Plant Ecology 


Plant Ecology 

By Prof lohnF Wea\ er and 1 rc dt nr E Ckments 
Second edition (McGraw Hill l^lbllcatlon8 in 
the Botanical Sciences ) Pp xxu +601 {] ondon 

and Now York McGraw Hill Book to Ini 
1938) 30a 

T he first edition of this text book was pubbsbed 
in 1929 with 620 pages The short preface 
to the new whtion dated January 1938 points 
out in concise phrases some of the more important 
advances in plant ecology nude in less than a 
decade Iho wide acceptance of succession is a 
basic pnnciple in the study of vegetation has led 
to a better understanduig of invasion ecesis and 
the stabilization of climax vcgit ition The use of 
plant species and plant conununities as mdicators 
the changed concept of xcrophytism and unproved 
methods of studving the environment d factors 
are imong the ul\ incts which are cnibling the 
ecologist to grasp the complex interactions cf 
plint life PirticuUrly import iiit to the plant 
ecologist are the new conuptions cf the vast 
importance of dim itc and vegetation in sc tl 
development On tlic applied side too plant 
ecologicil studies ire makmg great advances 
Erosion largely due t man s misuse ot the natural 
plant cover has been realized as i jiroblem cf 
national and international importance 

Ecology suffers in its presentation from an 
inherent drawback which is not so evident in some 
other biologic il subjects It depends very much 
upon t ixonomy ind floras differ gre itly in different 
parts rf the world The sync eulogist h s to name 


and ecologically to describe and classify the 
species components of the vegetation with which 
he 18 conurnod It follows that much of his 
description can only be followed or at least fully 
appreciated by biologists familiar with the local 
flora 

In text books the generil principles have to be 
exemplified by reference to plants the very n imc s 
of which may be new to foreign readers man> of 
whom will certainly have no personal accjuaintance 
with the plants themselves An c cological text book 
has therefore its greatest viluc m one country 
that from which the author takes his exanijilcs 
The aiitliors of the work hero reviewed take the 
vast mijority of their examples from North 
American vegetation While it is true that they 
hive not overburdened their text with jilant 
names and illustrate the book freely with photo 
gr iphs and other reproductions most of the species 
mentioned and a fair proportion of the genera 
will be unknown to most Britisli readers Differ 
encos of size climate physiography and economic 
history between the United States and the British 
Isles also hmder this book from bemg an ideal 
text book for use m the latter On the other 
hand the enthusiasm of the authors for their 
subject the very full statement of general pnn 
ciples and the comprehensive bibliography (of 
1036 references) must make the work extremely 
valuable for reference It is so fir as Groat Britain 
IS concerned a book for the teachc r rather than for 
the school or college student and as such it can 
1 e heartily recommended W B Turriii 


Ins Patterns and their Inheritance 


Structural Variations of the Human Ins and 
their Heredity 

with Special Reference to the hrontal Boundary 
I lycr By Dr ^ iggo Eskolund i’p 243 (( open 
hagen Nyt Nordisk hoilag Arnold Busch 
1 ond m H K Lewis and ( o Ltd 1938 ) 
21s net 

I 'HE laws of mhontanoe of blocnl groups and 
types are now so well established that in 
certain coses paternity can be definitely excluded 
Dr Eskolund beheves that the \anous patterns of 
ins found in man could also be classified on an 
hereditary basis and eventually perhaps provide 
equally good or even better evidence of paternity 


In a laborious study of photographs of the hvmg 
iris 111 164 subjects conducted under the auspices 
of the P ( arl Petersen Foundation at the Um 
vorsily of Copenhagen he has amvod at certain 
prehrninaiy conclusions which will interest without 
convineuig most of his readers Ho holds that ins 
pattern can be defimtely classified mto types To 
achieve this one must take the anatomical con 
ditions of tho various regions (for example antei lor 
and posterior layers of the stroma uveal border 
presence or absence of crypts depth of colour and 
distribution of chromatophores etc ) and arrange 
them under headings of oombmations of variables 
The author s description of the various types is 
rendered slightly difficult for English readers by 
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the use of an unusual terminology For example 
his frontal boundary layer is what we are 
accustomed to call the anterior layer and his 
scratches aie small crypts The photographs 
are beautifully reproduced but it would be easier 
to follow the suggested classification if Dr hske 
hind had used a higher magmfication in examining 
the eye befoie photograplung it [t also seems 
<loubtf it whether he has described anything like 
the possible munber of types There stems lor 
example to lie httle or no reference to racial 
differeiKts which arc otten great or to the effects 
of raci d intcrbrooding 

Tt w 11 lertaiiilv bo generally admitted that there 


Fossil G 

Handbuch dcr Palaozoologie 
Kerausgegoben von 0 H Sehmdcwolf Band 6 
Gastropoda I loforung 1 Teil 1 Allgeniemer 
Teil und Prosobranchia Pp viii+ 240 (Berlin 
C ebiudei Borntraeger 1938 ) 45 gold marks 

A LI HOUGH students of most nationalities are 
now well provided with text books of 
paliBontology no comprehensive work of reference 
giving a complete survey of existing knowledge of 
the subject has appealed smee the pubhcation of 
Zittcl s famous Handbuch der Palccontologie 
(1876 1893) To remedy this deficiency a now 
Handbuch (a term the coimotation of which 
appears to have undergone a process of evolution) 
18 now in course of preparation under the general 
editorship of Prof 0 H Schmdewolf The col 
laboiatum of nearly fifty specialists belonging to 
several nationalities has boon secured for this 
work which it is proposed to publish in twenty 
volumes the majority of which wdl consist of 
several Lteferungen The appearance of the first 
part of this huge undertaking is thus an event of 
some importance to palseontologists 
The author Dr W Wenz is well known is an 
authority on the Camozoio non marine Gastropoda 
and the compiler of the very substantial section 
of the Fossilium Catalogus which deals with 
this group Even for such an mdefatigable worker 
the preparation within a few years of a treatise 
defining and classifymg every recognized genus 
and subgenus of the Gastropoda from the Cam 
bnan faunas to those of the present day must 
have been no mean task It is true that M 
Cossmanns Essais de Paldooonohologie Com 
par6e (1896-1925) not qmte completed owing to 
its author s premature death has to some extent 


is some h( rcditary lactoi uifluencing ins pattern 
Indeed this has been shown already by the work 
at the Gdton Laboratory on both normal and 
pathological indos in man and animals To what 
extent however relianro cm bo placed on a 
classification ncccssuily rough to subserve any 
medicolegal puipose is uncertain It is probable 
that ins pattern is as indiva lualistic as finger 
pnnt patti m an I it might pi jvc to h vve an oven 
greater i Icntilic ition value since it oamiot be 
obliterated Its \aluo m pi iving heredity must 
howevei leiuain eloubtful until mmy more pedi 
grees of seveial generations hive been examined 
m diffeient laces 


istropods 

paved the way for this woik by assembling an 
enormous quantity of data concinimg the range 
and distribution of the vanous giouj s and by 
giving goexl descriptions and figures of genotypes 
So far as the Palaeozoic genera (with which the 
present part mainly de als) are concerned however 
Dr Wenz does not appear to have been much 
influenced by the ideas on classification advanced 
by his predoicsHor 

The general scheme of classification adopted is 
that given in J Thiele s Handbuch dcr sys 
tematischen Woichtiorkiinde (1929 1935) which 
IS likely to remain the standard woik of reference 
on the Recent Mollusca for soino time to come 
Except for a series of mtroductoiy chapters 
which include a useful review of modern idios on 
gastropod phylogeny the piesent part deals 
entirely with the Arch nogastropoda the first of 
the three ordcis into which the subclass Proso 
branchia is ilmdcd Much of the d< tailed classi- 
fication proposed is certainly new a groat part 
no doubt is merely tentative in view of the dis 
similarity of many of the groups dealt with to 
Recent forms of known anatomical characters It 
would have been preferable if the author had 
mdicated which families ire erected for the first 
time 

In matters of nomenclature this work appears 
to conform stnctly with the Intel national Rules 
and no attempt has been made to perpetuate 
obsolete names by the arbitrary selection of 
nomtna comervanda The wise decision has been 
made to dispense with uhe section os a taxonomic 
group subsidiary to the subgenus Well prmted 
text illustrations almost entirely copied from pre 
existing works illustrate the most important 
genera 
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The Genus Youngia 

Hy hriieHt B Bubctx k uiid G LiodjarJ Stebbina Jr 
(Publication 484 ) Pp in + 106 +fi plates (Wash 
ington, D C Canu gie Institution of Washington 
1937 ) n p 

T IIF genus Yotittgta yas doscribod more than a 
century ago by Cassini, but the characters on 
■which the genus ■was based did not preclude the 
inclusion within it of sjiecios of several allied genera 
of the Ctchortea, and Cassini s spot les have long been 
merged m the genus Crepia During his long study 
of the taxonomy and genetics of the latter genus 
Prof Babcock has repeatedly come in contact with 
tLrtam Asiatic species invariably ineludod in the 
genus Crepta which appeared generically distmot 
Por the reception of those species the genua Youngta 
has been re established and redefined 

Twenty seven sjiei les six of which are newly 
descriViod, are included in the re estabbslieil genus 
winch IS divided into six sections The species 
inamly inhabit China with extensions westwards to 
Ceylon Kashmir and the Pamir Altai cordillera and 
eastwanls to Pormosa and Japan Jho monographic 
treatment includes discussions of the mterrelation 
ships of the sections and of the species within the 
sections whilst admirably clear illustrations are given 
of all the species and subspecies Jwo of the more 
widely distributed and polymorphic species which 
liavo been studietl genetically show that variability 
IB associated with polyploidy and parthenogenesis 
probably rosultmg from hybridization Ihis has led 
the authors to refrain from nammg lesser variant 
forms which ore merely listed by number after the 
appropriate species The major subspecific entities 
receive names but their citation as trinomials is to 
be regretted Ihe comparative scarcity of herbarium 
material consequent upon the remoteness of the 
localities at which many species occur will certainly 
lead to future additions to, and perhaps modifications 
of, the authors’ arrangement , yet the work will 
romam of lasting value m having for the first tune 
brought together and clarified the relationships of a 
group of species the previous systematic treatment 
of which hM been unsatisfactory WAS 

Modem Methods of Refixung Lubricating Oils 
By Vladimir A Kalichevsky (American Chemical 
Society Monograph Senes ) Pp 23fl (New York 
Reinhold Publishing Corporation , London Chap 
man and Hall, Ltd , 1938 ) 3()« net 

I N the United States, the older cruder methods of 
refinmg are fast becoming obsolete and are bemg 
everywhere replaced by solvent processes, which have 
the great merit of removmg the unsatisfactory 
asphaltic constituents generally termed naphthemes 
In addition, the systematic use of additives for 
improving certain particular oharaoteristics is be 
gmning to become of commercial importance The 
tune IB npe for the description and discussion of ■these 
new methods of refinmg and the general prmciples 
which underlie them it is now provided m handy 
book form by Jfr V A Kalichevsky, as one of the 


well known American t homical Society senes of 
monographs 

The solvent refining processes represent a great 
advance m chemical engineering and are characterized 
indeed by considerable ilarmg as, for example, m 
the use of liquid pro[ ane as a solvent They are 
continuous and even involve the use of two solvents 
which carry the separated constituents of the crude 
oil in opposite directions 

Besides removing the asphaltic constituents, a 
second separate solvent treatment is used to remove 
the high meltmg waxis so that the final products 
are straw colomod tluiJ oils which do not thicken 
even at the low temperatures experienced in high 
flying 

1 ho book tells the full story m a practical manner 
and should bo welcomed by a large number of those 
engaged in the lubricating industry E F A 

The Children s Play Centre 

Its Psychological Value and its Place in the Tiauiing 
of teachers By D F M Gardner (Contributions 
to Modem Fducation ) Pp xv + 143 (London 
Methuen and Co , Ltd 1 937 ) 3s 6d net 

W F refer to this book not so much because of 
its detailed account of the working of a play 
centre a subject which is somewhat outside our 
provmce as because wo think it exemplifies a really 
Bcientiiio approach to the problems of child study 
As Dr Susan Isaacs points out m her foreword, j oung 
teachers find it difficult to connect the generalizations 
of their text books of psychology with their own 
experience, or with the actual children they have 
to face m the schools In fact, they begm at the 
wrong end They are led to disobey the accepted 
rules of pedagogic and of scientific method From 
this mistake the plav centre where children can be 
observed imder the most natural conditions, pro 
vides a way of escape Let the young teacher begin 
there and the text books will convey far more 
meaning than they usually do at present 

The Observer’s Book of British Wild Ammals 
Compiled by W J Stokoe Pp 224 (London 
Frederick Wame and Co , Ltd , 1938 ) 2s Od net 

T his is the fifth of a senes of handy pocket books 
(see also Natcbb, 141, 3S1 , 1938), one of 
their ments bemg that they actually are pocket 
books, in by 3} m , and therefore oonvement to 
carry on nature rambles In this volume, sixty mne 
species of British animals are described, and the text 
IB illustrated by seventy two illustrations, forty six 
of which are m colour Naturally, most of the book 
IS devoted to mammals, but the few Bntish reptiles 
and amphibians are also desenbed The term 
’animals’ in the title is used m the common, but 
erroneous, sense However, so far, birds and butterflies 
have been dealt with m previous volumes Thus, the 
present volume concludes m this senes consideration 
of all terrestrial vertebrates To those interested m the 
natural history of the countryside, this “Observer’s 
Pocket Series’* can be strongly recommended 
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Cultural Contacts of Science* 

By Sir Richard Gregory, Bart., F.R S. 


I N the study of man and his activities three 
types of cultural development may lie roiog 
nizcd and they are all measured by difforint 
standards In the 1 me A.rts the imaginative 
qualities ot the mind appeal primal ily to the 
emotions through stirnidition of the ajsthetic 
judgment material culture is the province of 
mechanical arts and science — the domain ot 
leason — is systematic and formulateel knowledge 
in all fields of human understanding — natural 
moral social and political Natural science or 
natural philosophy is only one division of science 
as thus defined Iho history of civilization is a 
history of intellectual development m which science 
has bca,n the chief factor in changing habits of 
thought from superficial observation and 8|H(ula 
tive and anthropomorphic theories of causation to 
clear concepts rational conclusions and progressive 
principles in the advancement of man and 
society 

In the most piimitive times man hid to acquire 
knowledge of the world of Nature around him in 
Older to survive The cffoit to secure the food and 
shcltei necessary for his existence demanded a 
never ceasing exploitation of the resources of his 
environment for the piogressive improvement of 
his material equipment- an equipment which he 
learned to turn against his fellow min no loss th in 
against the animal world upon which ho pre ved 
lor food and clothing or against which ho must 
defend himself But in this stiuggle even moie 
than on his poisonal prowess his skill and his 
knowledge of the habits of food plant and animal 
man lehecl upon his imagined understaiicbng of 
and his supposed power to control the hidden 
causes of the nature and behaviour of the beings 
and objects of his world — in other woids his will 
to survive was rooted in magic Though the 
magical bchefs of primitive man may seem to us 
vain and cnide let us not despise them for in 
these blind gropings to probe causation in Nature 
we may see the remote and humble lieginnings of 
the urge to the understandmg of the universe 
which 18 science 

It 18 not, however with man g progress in rela 
tion to material development with which wo aie 
now concerned but with the contacts of science 
with what 18 known as polite’ learning — hterature 
religion, and other expressions of the human spint 
The noblest aims of man are not represented by 

* Outline of the Kllhu Root Lecture delivered at the Lamigli 
Iiutitutlon of Wsihlngton on December 8 and to bo pubibhed ) y 
the Institution In book form 


great indiistiial advances but by the search tor 
the truths iijam which they tie based and by the 
influence of this effort upon personal and social 
ethics Ihese intellectual or spiritual associations 
of science wc re more eommon m former times th in 
now when wc ire passing through or perhaps 
as it may be just emerging from a material 
istie age in which they fend generally to be 
neglcc tod 

Ihe Fine Arts and literatiiie aie usually con 
fined fo the expression of whit iie understood to 
1m the eternal verities of life and so long as this 
IS so though their form of expression may change 
a supremo staridaid of excellence may bo n ached 
in any epoch In the tourth and fifth centuries 
before tho Ghiistian era the works produced by 
the aitisfic and literal y genius of (ho Orooks are 
masterpieces which will command admiration tor 
all time and ancient Romo India an I China 
have each had a golden age of artistic and literary 
ichievemeiit Similarly in wesfein Europe 
architect me painting and poetry have loached the 
highest level of excellence at vaiious epochs and 
then suffered i declino Apart from the develop 
mint of technical excellence progiess in any of 
these arts of expression can only be m the elibora* 
tioii and enrichment of creative ideas but tho store 
of these IS not thereby increased and each ago — 
oaih type ot civilization —must work out its own 
ideals Aitists may aspire to emulate the pamtings 
ot Raphael or Leonanlo da Vinei but they cannot 
use the works themselves as a background uiion 
which to add their own conceptions 

Science however differs fiom tho I mo Arts in 
the tact that oviry discovery oxtends the bound 
arics of knowledge and mav be the starting point 
of further progress L was ujMm the foundations 
laid by Koplor and Gahleo thit Newton was able 
to constnict tho umversal law of gravitation and 
it IS by the succession of such discoveries that 
science advances while the picture it presents is 
continually bemg enlarged and having new details 
added to it The time may oomo when art and 
literature will bo moved by such achievements of 
the human inmd to make manifest their real mean 
ing and the imagination will be so quickened by 
the spirit of man reaching out to the stars that 
artistic and hterary response to tho beauty 
and mystery of Nature will be deeper than ever 
before 

Associations of science with literature m former 
times are chiefly connected with astronomy — the 
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oldest of the sciences and the one most closely 
united with spiritual feehng At the beginning of 
the history of civilization, the sun and moon were 
given divme attributes as well as used to mark 
the times of ojierations of life m days, months and 
years Five thousand years ago, the Babylonians 
and Egyptians possessed a considerable store of 
knowledge of the skies The constructions of the 
great temples and pyramids of Egypt, as de 
scnbed m preserved records, and shown in existmg 
romams, are of particular astronomical interest 
as well as for the study of m 3 rthology and religious 
behef One of the most impressive structures of 
this kind, the remains of which still exist, is the 
great temple of Amon Ra at Kamak, near Luxor, 
the length of which is about five hundred yards 
with the open end pointing in the direction of the 
setting sun at the summer solstice Ihe rising 
of the star Sinus — the brightest m the heavens — 
just before the sun in July of each year heralds 
the annual inundation of the Nile and was used by 
early Egyptians to mark the beginning of a new 
year 

Observations of groups of stars seen just above 
the sun at dawn or at twilight were associated 
with seasons and other events on the earth in very 
early times The groups wore figures on a celestial 
dial, and the sun took a year to pass round the 
complete circle of the heavens upon which they 
were fixed The division of the circuit into twelve 
parts or signs made up the Zodiac as recognized 
and used for rohgious and seasonal observances 
by the Chaldeans the Chinese <ho Egyptians, 
Hindus, Persians Greeks Romans, and other 
peoples Iho twelve signs or lonstellations 
of the Zodiac seem to bo referred to in Joseph s 
second dream and in Jacob’s blessings of his 
children 

The sun as the sourci of all heat, light and life 
on the earth was the central object of religious 
belief of most early peoples Whether it was 
woi shipped as the god itself or as his symbol 
even by the priests, is doubtful , but for a short 
penod in the history of Egypt about thirteen 
hundred years before the Christian era, Kmg 
Akhnaton, or Akh en Aten — sigmfying “The 
Blessed of the Disk” — the Sun god was certainly 
worshipped as the one and only god, and the 
behef was, therefore, monotheistic The finest 
expression m Egyptian literature is found m 
Akhnaton’s “Hymn to the Sun Disk” Similar 
hymns are found m the ' Rig-veda’’, one of the four 
sacred books of the Hmdu scriptures, where light 
18 associated with moral and mtellectual values, 
as well as with physioial properties 

Astronomy was thus studied by early peoples 
not only for practical purposes but also for religious 
observances The gods or natural forces which 


determined the movements of celestial bodies were 
regarded as also rulmg human nature Astronomy 
and astrology were then combmed m a single 
study In the sixth century before the Christian 
era, Greek philosophers separated the conceptions 
of the influence of gods from the study of imper 
sonal Nature, the laws of which were discoverable 
by the proper and methodical apphcation of the 
human intellect They first mtroduced the word 
•puoiff, denoting Nature, to signify natural 
philosophy as apart from theology and mythology 
The Hebrews also made a distmction between the 
worship of God and His works , but they saw all 
thmgs as testimomes to the wisdom and power 
of the Almighty— as subjects of wonder and 
spiritual exaltation rather than as matters of 
intellectual mquiry 

There are many references to astronomical 
objects and phenomena m classical Greek 
literature from the sixth century b o onwards 
The earliest Greek work on astronomy is that of 
Eudoxus transmitted in verse by Aratus — third 
century b r — ^who mentions forty four coiistella 
tions A commentary upon their works was written 
by Hipparchus who was as groat an astronomer 
as Aratus was a poet Ptolemy (a d 100-178) 
who was the definitive authority on astronomy of 
the ancient world, enumerates forty eight con 
stellations , and these with few changes, are still 
used by astronomers to mark the groupmg of stais 
in the sky 

Aratiis’s astronomical poem was esteemed by 
both Christian and pagan philosophers When the 
Apostle Paul spoke to men of Athens on Mars’ Hill 
he referred to Aratus when he remarked “as certain 
also of your poets have said For wo are 
also his offspnng” The woids used by St Paul 
follow \try closely passages ui the text of the poem 
of Aratus Cicero and other wnters translated 
Aratus’s poem into Latm , and several Roman 
poets, mcluding Virgil, quoted largely from it In 
his great didactic poem, the ‘ Georgies’’, Virgil 
brings man mto mtimate contact with Nature by 
describing the relationship between agricultural 
operations and the constellations visible at different 
seasons In the same penod, Lucretius produced 
his great work “On the Nature of Thmgs’’, which 
IS more remarkable for its anticipation of modem 
views as to atoms §nd their relationship to space 
than for its descnption of scenes or actions m the 
celestial drama as viewed from the earth His 
purpose was to present a theory or theories 
whioh would explam natural things and laws 
without assunung the existence of deities as 
legislators 

Dunng the penod from the mnth to the four- 
teenth century, when the study of natural know- 
ledge was cultivated by the Arabs with con- 
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apiouous success astronomy was given particular 
attention and Arabic works upon it translated 
mto Latin were afterwards widely read Omar 
Khayyam who hved in the latter half of the 
eleventh century was an astronomer as well as a 
poet though there are few astronomical references 
in his Rubaiyat He hved m the golden ago of 
Arabic science and the next great poetic genius 
was Dante who made detailed and aoeuratt use 
of the scientific knowledge of the times Dante 
derived his knowledge of celestial objects ind move 
ments from a celebrated Arabic astronomer 
Alfraganus who flourished at the beginning of the 
nmth century and wrote a number of works on 
the sundial the astrolabe and other astionomical 
subjects Chaucer was another astronomer poet 
who was indebted to Arabian science for much 
of the astronomical knowledge revealed in his 
works He was thi first gn at master of English 
verse and his poems contain many references 
to (elestial subjects chiefly from the pomt of 
view of their relationships to human life and 
events 

Throe centuries after Dante Milton ui Paradise 
Lost desenbed many astronomical objects and 
phenomena Milton mot Gahloo and in well 
known lines refers to the astronomers obsorva 
tions of the moon and the Milky Way He know 
the Copemican system of the universe which was 
established by Galileo s observations and described 
the differences between it and the Ptolemaic 
system which was then generally accepted but he 
left the question unanswered as to which system 
should be accepted os tnie Even Francis Bacon 
persistently rejected the Copemican theory though 
there wore omment men astronomers and others 
anterior to or contemporary with him who adopted 
and taught it The theory had been before the 
world for nearly eighty years before Bacon s 
Novum Organum was published and he gave 
great attention to the methods by whu h astronomy 
ought to bo studied yet he refused to accept the 
theory and constnicted an elaborate celestial 
system of his own Even after the discovery of the 
satelhtes of Jupiter by Galdeo m 1009 seventeen 
years before his death Baconopposed the Copemican 
view that the earth moved in an annual orbit 
around the sun It is unfortunate that a philo 
sopher with such a wide range of knowledge 
whose object was to show others how science 
could be advanced did not appreciate the sim 
phcity of the Copemican theory as an explanation 
of celestial movements In this respect how 
ever his attitude was that of many of his oontem 
porones moludmg those not mfluenced by 
theological prejudices os well as Cathohos and 
Protestants. 

The adoption of the Copemican theory meant 


that the foundations of belief m the earth and 
man as centres of the universe were destroyed 
Later when Newton had shown that the law of 
gravitation was sufficient to account not only for 
the movements of the planets but also for the 
paths of comets it was no longer reasonable to 
believe that these wore sent as signs or warmnga 
to the human rice Iho intellectual expansion 
thus brought about together with the sense of 
justice which resulted from the existence and 
permanence of liw m Nature profoundly 
influenced human thought and resulted m 
social changes which had the greatest civilizing 
effects 

A siimlir revolutionary adjustment of thought 
had to be faced when throe centuries after 
Copernicus man wis placed in a now relationship 
to the rest of hvmg creatures ind shown to have 
a sub human ancestry Iho pnnciple of evolution 
gives new hope to life and the promise of a golden 
age in the future instead of the past if man 
follows his highest ideals for as T H Huxley 
pointed out evolution embodies the idea of 
progressive social and ethical st in lards as well 
as development of physical structure Any nation 
or people which separates itself from the rest 
of the world in the name of race or religion and 
cultivates ideals of conquest by force in order to 
assert its claims is revertmg to the law of the 
jungle and retarding the higher evolution of 
mankind 

The view that the sole function of science is 
the discovoiy and study ot natural facts and 
principles without rogar 1 to the social implications 
of the knowledge gained o in no longer bo mam 
tamed It is being widely reoognued that science 
cannot bo divorced from ethics or rightly absolve 
itself from the human responsibilities in the 
appboation of its discovenes to destructive pur 
poses in war or economic (hsturbances m times of 
peace Men of science cm no longer stand aside 
from the social and political (uestions involved 
m the stnicture which has been built up from the 
materials provided by them and which their 
discoveries may bo used ti destroy It is their 
duty to assist in the establishment of i rational 
harmomous social order out of the welter of human 
conflict mto which the woild has been thrown 
thiough the prostitution of the rich gifts with 
which they have endowed the human race Science 
has made the world one through the facilities of 
transport and communication now available and 
it recogmzes no pobtical or racial boundaries m 
the fields of knowledge By the wise use of this 
knowledge the earth could mdeed become a 
celestial dwellmg place instead of a world of dust 
and ashes which prevailmg conditions seem to be 
making its destmy 
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The Electron Microscope 

By Prof L. C Martin, Imperial Gsllege, London 


Introductory 

I T ha« been known foi many yoars that catho<le 
rays can be deflected by olectnc and magnetic 
field*! but in 102b Biiseh showed that axially 
symmetrical fields would have the power of 
fotuBing such lays mucli as light is locusetl by a 
lens 

Any axially syniiiu tried lens system will pio 
duce a fairly sliaip optical image of objects near 
the axis provided that the aperture is so fai 
reduced that only rays travelling yory close to the 
axis arc allowed to pass through the system and 
provided moreover that stiictly monochromatic 
light 18 employed This reduction of the aperture 
IS essential in general to avoid the spheiical 
aberration of the i \vs which make larger angles 
with the axis and the conscepient deterioration 
of the elcfinition of the image but on the other 
hand the finite wave length of light causes a 
spreading of each image point such that the 
spicad 18 mveisely proportional to the apertuie of 
the lens system This tendency makes it impossible 
to retain very sharp images with optical lenses ot 
smaller and smaller angular aperture and highly 
complicated lens systems have to bo used to allow 
of the attainment of laige apertures without 
concurrent spherical aberration Thus in the 
relatively simple case of the ultra violet microscope 
objective (numerical aperture 1 2) five or six 
specially shaped lenses mounted with the greatest 
care have to be used but the lesolving limit 
cannot lie brought much below about 0 15 |x 
without great difficulty In other words the 
closest approach ot two object points compatible 
with the separition of their images is about one 
seven thousandth put of a niillmietre 


Possibilities of the Electron Microscope 
Until the origin of the electron microscope it 
chd not seem possible that this limit would ever 
be lowered very considerably but once the pos 
sibihty of forming images with electrons was 
realized it became apparent that further progress 
was possible The experiments of Prof G P 
Thomson and others had shown that the wave 
lengths of the waves associated with medium 
velocity electrons are only about a hundred 
thousandth part of the wave length of ultra violet 
light, and therefore the relative aperture of an 


electron optical system could be lowered drastic 
ally in order to avoid spherical aberration without 
meurrmg any considerable spreading of the 
elementary image points Such lenses have now 
lietii mailc which work at numerical apertures of 
much less than 0 1 but the residual spreading ot 
the image is dmost entirely due to other causes 
th vt IS to < hromatic ala rration (duo to the 



presence of electrons with differing velocities) to 
spherical aberration and to faulty contration to 
got her with the characteristic aberrations of extra 
axial image pomts The best of such images 
appear to have lesolving limits of approximately 
0 01 |ji and wiU bear magnifications up to 20 000 
or more without losing apparent sharpness 
The pioneer work m buildmg such mstruments 
was due to Knoll and Ruska working in Berlin 
(1932) They employed a cold cathode discharge 
tube as a source of electrons which were projected 
through a very small aperture along the axis of a 
highly evacuated tube (Fig 1) The electron 
beam passed m succession through ironclad coils 
representing the condenser the objective and the 
projection eyepiece of a microscope, and finally 
fell upon a fluorescent screen or photographic plate 
for the registration of the image The first pictures 
obtained were ‘silhouette images of fibres per 
forated metal foils, and the like Then m Brussels 
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Marton made early expenmonta on the electron- 
photography of biological tiasues nnprognatod 
with osmium, and of bacteria mount etl on very 
thin films of mtro- cellulose In (Ireat Britain an 
instrument was designed by the present writer 
and his colleagues m co-operation with Messis 
Motropohtan-Viokers Electrical Co , Ltd , by 
whom it was made (Fig 2) It is intended to gi\e 
special facilities in the microscopy ot objects 
alternatively by light or the electron beam, and 
(‘xpenments with it have liecn m progress for the 
past two years The resolving limit attained is 
already better than that of the ultra-violet micro- 
scope, and Prof (i P Thomson is diiecting a 
systematic investigation of various troubles 
preventing better definition Hot-cathode dis 
charges are now being employed by the (lorman 
workers 

The results so far obtauied on the Continent are 
wontlerfully promising, although claims have 
boon made m a few cases which do not appear to 
be justified by the photographs reproduced Ex- 
ceptionally strikmg pictures of colloidal stnictiires, 
for example, threads of nickel carbonyl, and 
particles of colloidal gold in a film of litlmiin 



Fig 2 

Electron microscope at the Imperial Colueob, 
London 




i-.g 1 

Minocuccwi flaiim , Eircrnov optk AL maonifica 
nov. 16,000 Stri rrcKts near tup coicr do not 

OKlIt IN THE SCPPORTINO IILM. PHOTOORAPIIS OF 
PI AIN rllMS SHOW A COMPLI!rrtL\ CLFAR QKOCrND 
Photoohaph by von Borribs, E Kitska and H 
UuSKA, RrPRODUCED BY ( OljUTESV OF HeRR E 
Roska, of .Dii'mens cnd Hai-skl AU 

borate, have been published by Beischer and 
Kiaiise, alter which the resolution of Amphxpleura 
peUwida in dots seems a pedestrian performance 
In order to photograph bacteria, they are dried 
by a Hjiecial process on an extremely thin film of 
collodion, and can bo photographed without any 
other special ticatment Photographs have been 
published (notably by \on Borries, E Ruska, and 
H Ruska) showing various organisms such as 
Mtcroroccm flaviis under extraordinarily high 
magnification, such as ItJ.OtM) , one picture 
•“xhihits a fine structure, whatever its nature or 
origin, on the film around the dried bacteria, 
which could not possibly be observed in optical 
pictures (Fig .3) 

Delicate objects placed iii an intense electron 
beam may of course suffer damage by heating and 
iiirther by becoming so highly charged that electro- 
static repulsive forces disintegrate the structure , 
it will therefore be understood that there is a great 
deal of special technique to lie developed The 
necessity of mounting the objects in a high vacuum 
IS naturally a severe complication 

Thermionic Emission 

The term ‘electron microscope’ has also been 
given to electron-optical systems designed to give 
images of sm faces which are self-emitters of elec- 
trons either by thermionic or by photo-electric 
action Thus, for example, suitably activated 
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surfaces of iron and nickel vary greatly in enus 
Bivity according to their crystalline state, and the 
changes in structure with change of temperature 
can be followed in an mteresting way by projectmg 
the images of such surfaces with suitable magnetic 
or electrostatic lenses, although the magnifications 
employed are not usually greater than one hundred, 
and there is httlo question of high resolution The 
present article will not attempt to deal with these 
systems 

Problems in Electron Microscopy 

Having briefly noticed the present state of 
progress m the subject it may be of mterest to 
indicate some of the problems which have to be 
faced in any attempt at further progress 

In an ordinary photomicrograph a picture’ of 
an opaque object is formed by absorption of the 
light, but when the object is only distinguisheil 
by a variation of refractive index with respect to 
the surrounding medium, the contrast in the image 
18 secured, in many cases, because some of the 
light from particular regions of the object is 
deflected outside the aperture of the objective 
and thus fails to reach the corrosponduig part of 
the image 

In the case of tho electron radiation passmg 
through a thin layer of matter, a large proportion 
of tho movmg elections may not pass sufficiently 
close to any of the electrons or nuclei m the atoms 
of the film to suffer perceptible changes m energy 
or direction, smoo, as we now understand, the 
particles conceived as forimng an atom occupy 
effectively but a small part of its dimensions as 
usually estimated Other electrons may pass 
comparatively close to a relatively massive nucleus 
and swing around it in a hyperbohe orbit, suffering 
a comparatively large change of direction but, in 
comparatively many oases, inappreciable change 
of energy such collisions would bo said to be of 
the ‘elastic type 

As has been shown by Bohr, however, the effect 
of the electrons present in the atom caimot be 
neglected , they are not to be regarded, m this 
connexion, as fixed, and thus can take up more or 
less kmetio energy from the particle in quantum 
umts In some oases tho moving electron interacts 
so violently that one or more electrons are com- 
pletely removed from the atom , the loss of 
kmetio energy may then bo comparatively great 
and accompanied by a large change in direction of 
the mcident particle The collision is of the 
‘inelastic’ type In some cases (fluorescence) the 
energy levels of the electrons of the matenal may 
be altered and light is eimtted as they return to 
the normal configurations In very thin films of 
matter the electrons are not hkely to encounter 


more than a single nucleus sufficiently closely for 
appreciable soattenng, and the most probable 
angle of deflection is proportional to the square 
root of the thickness, but with increasing thickness 
or with the presence of heavier atoms at particular 
regions, tho moan scattering angle may be m 
creased, sometimes by successive encounters 
Some electrons may be completely trapped by the 
film and if it is a non conductor they remain as a 
charge on the surface 

In preparing objects such as bacteria foi tho 
electron nucroscopc, they are usually mounted on 
very thm films of nitro cellulose, and it is fortunate 
that the amount of scattering and spread of 
velocity caused by the film does not seem to be so 
great as to introduce serious trouble with spherical 
and ‘chromatic’ aberration Potentials of about 
75 kv have usually been employed for this work 
If an object is mounted on a film, it will scatter 
tho radiation to a greater extent than the film 
support, and, as widely scattered electrons will fail 
to enter tho narrow apeituro of the objective, the 
object will show up as a dark region m tho image 
We have to remember, however, that the velocity 
spread caused by the moimt may interfere to some 
degree with the definition, and the image will thep 
differ to some degree from purely silhouette 
effects Thus the probability of detecting an object 
or separating the images of two objects depends 
on the relative scattering power as distmct from 
the support if any 

If it were possible to produce electron images 
free from spherical and ‘chromatic’ aberration the 
only factor controlling the resolving limit would 
apparently be the wave length of the de Broghe 
waves Assummg the aperture of the corrected 
lens to be 0 1, a hmit of less than 10 ' cm might 
apparently be attamed Apart from the questions 
raised above there are however, serious diffi 
culties It does not seem possible to secure 
‘achromatism’ of the electron lenses, and the only 
alternative is to make tho incident radiation as 
homogeneous m velocity as possible Various 
factors require a voltage of 60,000 or more, and it 
IS difficult to mamtam a perfectly steady electrical 
pressure of this magnitude The usual circuits 
employ a transformer with valves to produce half- 
wave or fuUiwave rectification, together with as 
large a reservoir condenser as possible The residual 
npple can be reduced to one tenth of one per cent 
without undue trouble, and may be further 
reduced by filters 

When cold cathode discharges are used, the 
current can be stabilized by a saturated diode 
valve, and the mhomogeneity is reduced to that 
caused by collision effects, etc , m the discharge tube 
supplymg the electron stream In all oases the 
perfection of the vacuum technique is essential, 
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aiid conditions of the utmost constancy must bo 
obtamed If necessary complete stabihzation of 
the supply for hot cathode work, can be attamod 
by the use of a battery but the high imtial cost 
mamtonance and rapid depreciation of such a 
battery present difficulties which will be well 
understock 

Assuming that the voltage spread can be suffi 
ciently reduced the (}ue8tion of the spherical 
aberration of the lenses comes into prominence 
It 18 apparently not possible to design magnetic or 
electrostatic lenses which are free from this defect 
and no known arrangement seems to do more than 
approach a certain minimum value This question 
has been studied theoretically by Sohorzer and 
also on the basis of numerical calculations by 
Rebsch who reaches the conclusion that the limit 
of resolving power of electron optical systems will 
always ho set m this way at about ten to one 
hundred times the electron wave length mstead 
of going below the wave length itself as imght be 
inferred from Abbe s optical formula Whether 
or not this conclusion is just the imphed hmita 
tion does not exclude the possibihty of openmg 
up still further new fields in high power micro 
scopy 

Just as m ordmary optics however where more 
than half the serious troubles are due to faulty 
construction and lack of symmetry of the parts 
the electron microscope is by no means easy to 
perfect m such respects In the first place the 
present instruments are given a length of about 
two metres m order to re ich the required magm 
facation m two stages and moreover a oomplieated 
object holder chamber and adjustable coils have 
to be mcluded m the apparatus It is thus scarcely 
practicable to secure a geometrical symmetry by 
merely screwing together a set of lathe turned 
parts as is done m the telescope Even if this were 
done the electron beam would still be appreciably 
curved unless the axis of symmetry coincided with 
the direction of the earth s magnetic field Agam 
it 18 by no means easy to make an ironclad mag 
netic coil truly symmetncal m the magnetic sense 
about its mechamoal axis The residual irregu 
lanties m the wmdmg and probably especially the 
vanation of magnetic resistiwice m the gaps of the 
soft iron sheathmg produce a lack of symmetry 
m the field even more troublesome is the fact 
that the asymmetry vanes with the varymg 
current especially when the magnetism of the 
sheath is approaching saturation The perfection 
of such coils 18 an mteresting problem 

For a number of reasons therefore the early 
instruments were built up with components 
arranged as symmetrically as possible and the 
beam was sometimes persuaded along its required 
path by judicious use of bar magnets I In the 


instrument described by Martin Whelpton and 
Panium the necessary control was obtamed m a 
less objectionable way by the use of paired cods 
m the Helmholtz manner This instrument m use 
at the Imperial ( oUogc is now so arranged that 
the objective coil can be odjusteii both in tdt and 
lateral position and further the condenser and 
projection cods can bo adjusted laterally all 
from outside the vacuum 

Neglecting the residual asyimiictry of a cod 
which IS not after all very large the system of 
mitial adjustment depen Is on the fact that if any 
object IS not on the axis of a cod the im igo will 
move m a rahal direction around the axis when 
the current m the coil is varied The finer centring 
adjustments may require the loliberate use of 
inhomogeneity in the beam velocities lading 
perfect centration very serious aberrations m the 
image will oorrespond to lateral chromatic spread 
mg of the image points and coma oven in the 
centre of the picture 

A major part of the experimental work at 
the Imperial College has been devoted to a 
study of the optical adjustments of the system 
m the above sense and it is hoped that when more 
perfect electrical equipment is available the ex 
peiience thus gamed wdl make it possible to obtain 
the optimum results 

A word may be ad led os to the relations of the 
ilcctron microscope to the research methods of 
X ray and electron diffraction analysis It is 
true that where some degree of regularity exists in 
the structure of mattir those powerful and 
beautiful methods can be use 1 with confidence to 
elucidate the atomic pattern just as diffraction 
spectra appearmg in the optical microscope may 
prove the existence of a structure which stdl 
cannot be resolve 1 by the instrument It is the 
possibility that the electron microscope may 
prove a means of examining ii regularities and 
discontinuities in structures which makes it 
seem so promising even if the method cannot 
deal with elements so small as those of crystal 
lattices 

On the analogy of the Abbe prmoiple it may 
be said that if the aperture and corrections of the 
lenses could be so far improved as to include the 
electron diffraction maxima from a crystalhne 
structure without meurnng appreciable aberration 
the very elements of the lattice would be resolved 
m the picture That achievement may at present 
bo qmte outside the hmits of apparent probabihty 
but the subject is still m its infancy and at a stage 
oorrespondmg to the period m the history of the 
optical microscope ^fore the achromatic lens 
was invented We may learn from the experience 
of those days not to be over confident in settmg 
limitations to what is possible 
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Obituary Notices 


Sir Thomas Callender 

S JK JHOMAS 0(TAV1LS tALLF-NDEB who 
(.iiod at hiB homo at Hidborough Court Kent 
on Decembtr 2 at tho nfjo of olfrhtj two joars 
Hjxnt a long and very busy life in promoting tho 
tI<M trie 111 industry He was thi nldost son of tho 
Inti W O Callindii of Hoiirnt month and was bom 
in Glasgow m April 18’55 Ho was odwated at 
( reenot k m London and lati i at Boulogne siir Me r 
The outbimk of th(> Frane o Prussian War maelo it 
ntceiHsary ior him to leavi 1 ranee and later he 
( nterejd his father s ollico in J onelon ile voting Inmsolf 
to tho asphalt paving and bitumen refining business 
of which W O Calkndei was founele r Having 
aeijuirod on interest in part c)f the riinielael lake 
W O (alknelor and two of his sons founele el th 
business of (allenelcr and Sons in 1877 foi th 
supply of Irinielad bitumen Laige quantities of 
bitumon were re fined and used for roael making anel 
budding purposes but it was felt that fiuthei de 
velopments weie possible and its usos for electiical 
work were constantly cemsidered 

Wlie n Callenders starte el e arrying out complete con 
tracts for both the making anel laying of undergrounel 
mams thoirpracticalknowleelgeofroad making prov eel 
of great value In the early elaya, tho only output for 
insulateel wires was m connexion with the ohctric tel 
graph When 1 dison and Swan brought into practical 
use the electric glow lamp it became clear that some 
mateiiala such as Callenders wore making could be 
usefully employ txl for the heavy mams which woultl 
evidently bo ro<iuir(>d Bitumen in its natural state 
was useless as it is easily affex-ted by heat and con 
seejuontly unstable Aftei many exjiorimcnts it was 
discovered that a combination of certain palm oil 
residues with bitumen prcxlueed a materiol that could 
be yulcanized anel so could be employe d as a ceivenng 
for both heavy electric cables and light electric 
telegraph wires For this exjx'rimcntiil woik Lotteis 
Patent (No 4409) wore granted to Mr W O tnllondcr 
in October I8SI Mr lorn Callender was elected 
manager of Callenders Bitiunen lelograph and 
Waterproof t ompony formed to develop this dm 
coviry Sir Samuel Canning (who with I ord Kelvin 
was famous for his Atlantic cable experience) was 
apjiointod consulting engineer to the company 
In 1894 tho directors were able to report that out 
of eighty two electric light stations then m existent i 
or under conetniction m Great Britain their Com 
pany had supplied mams to thirty eight In July 
1898 Callenders Cable and Construction (o was 
formed and took over tho entire interests and con 
tracts of the old company Mr Tom Callender was 
appointed managing director and controlled tho 
business with conspicuous success almost up to tho 
day of his death 

Tom Callender was a great traveller Shortly after 
he joined his fathers paving and bitumen busmess 
he spent nearly a year in Rumania repaving the 


entire city of Jassy His journey to St Petersbuig 
in 1880 concontrateel his interest in electrical work 
Iho lUuminalioTi produced by an immense number 
of Tahloe likeiff candles at the Opera House ostoundesl 
him I hr e > ears later C alk nders installed the neoes 
sary iinilergroiind mains when Covent Garden Opera 
Hoiisi Lonelon w as electrically illummatod Onalatei 
cxiasion ho wont to tho United States by tho Cunard 
S S Stylhta whieh was lighted by parafiin lamps and 
i( turned by tho Cimard SS Senui the first large 
liner to be equipped with an oftoctivo clottiioal 
installation FFe was so imjirrssi d that on hm return 
he urged his company to devote all possible attontiou 
to electrical deyelopinent In 1930 Callendeis 
icqiured a now research laboiatory iii which is in 
stalled tho most mesle ni tlee tro technical appanitus 
It IS mainly employed in jm rfonnmg experiments 
yvith the object of elucidating tho trend of future 
oy olution in tile cable industry Inojieningit I or 1 
Rutheiford made a yery aj jirei lative spiexh on the 
work it was doing under the superintendence of Mr 
P V Hiuiter 

Tom Callonelcr inarneel in 1887 Bessie the eeldost 
daughter of Mr William Pinnock ofBelyeslore Kent, 
and heul one son Mr T O ( alli nder wlio has boon a 
director of tho present company since 1932 The con 
trolling genius of tho extensive Callende r interi sts was 
honourt'd by knighthood m Time 1918 This well 
descry ( <1 recognition gave tho greatest pleasure both to 
the nuine rous friends of bir 1 homos and Lady Callender 
and also to the company s large staff m all parts of 
tho world 1 ho company publish) d a memorial y oliime 
The Story of Callenders 1882 1932 to celebrate 
its fiftie th anniversary It gives biograpincal sketches 
of all the distinguished members of the staff and 
also an account with photograplxs of the woiks the 
company has elono and is doing m almost every part 
of the world Among them are Windsor Castle ( 1907) 
Keble College Oxford (1909) Birmingham (1890) 
Bombay (1908) Agra (1924) Hong Kong (1904) the 
t ity and South I ondon Railway (1889) and Banhida 
Himgary (1928) A R 


Prof J W Bews 

J W Bews was bom at Kirkwall, m tho Orkney 
Islands, in 1884 bemg the youngor son of tho 
late James Bows, of Berry Hill Soapa Orkney 
From tlio Kirkwall Burgh School ho entered the 
Uiiiyorsity of tidinburgh as Earl of Zetland bursar 
in 1002 Afte r graduating ho was appointed lecturer 
in economic liotony m the University of Manchester, 
but returned to Edinburgh m 1908 os lecturer m plant 
physiology and assistant professor of botany 

Tn 1910 Bews was appointed professor of botany m 
the Natal University College with which ho has smee 
been, associated except for the period 1925-27, when 
he occupied tho chair of botany at Armstrong College, 
University of Durham 
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As soon as Prof Bews amvotl m Natal he began his 
investigations of the vegetation and within a short 
period had published a number of important papers 
on the plant eoologj of Natal and of South Africa 
Ho was a pioneer of plant ecology in South Afrit a, 
and in addition to making many miportant oontribu 
tions to the science of otology, his work has had an 
important bearing on man\ economic tpiestions, such 
as soil erosion veld burning, over grazing affortsta 
tion and wootl control In particular, his work on 
tho grasses and gmsslands of South Afiica lias 
stimiilatoil much resoari h which is now being earned 
out in various parts of the country, anti is protliicing 
many important changes m soini vHjiects of agii 
tultural prattioe 

In 1921 Bews coinph tod a hlora of Natal and 
/ululand , and later invostigatod the origin, ovolu 
tion and migrations of the South Afiitan flora After 
publishing several papers on this subject he issuotl 
his conclusions in a more oxtondeil form m a book 
on ‘Plant Forms in 1925 I his led naturall\ to a 
wider study of tho i lassification and evolution of 
plant giowlh forms and tho results were suiiunarizod 
in auotlicr book on Ihe Ecological Evolution of 
\ngiospf I ms 

During his short hut successful, stay at Armstiong 
tollogo, N< w castle upon Tyne I’rof Bews worked 
assiduously at tho grasses, with the result that iii 
1929 his Worlds ( rassos ’ was published I his 
important work is accepted as standard throughout 
tho British Fmpire and the United btutos 

In 1930 Prof Bews was appointed first piimipal 
of tho Natal Universit> Collogi and has been re 
sfjonsible for organizing and guiding the loccnt rapid 
developments which imivcrsitv woik m Natal has 
undergone and for laying tho foundations of the 
future University of Natal During this period m spite 
of heavy administrativi responsibilities ho found tune 
to ajiply himself to a study of man and some of tho 
jnohloms confronting mankind He approachcsl those 
also from the ecological point of view and wrote two 
books on the subject— Hiiiuan Ecology jMiblishod 
in 1935 and Life as a Whole in 1937 His synthetic 
ajiproach to these problems was along new lines, 
and he considered these hooks merely as a prolimiiiarv 
survey of the hold In addition to his scientihc rescarcli 
work, which is contained in numerous published jiajicis, 
as well as m his books, Prof Bews built up a stioiig 
dojMirtment of botany at the Natal Universitj C ollego, 
and achieved much success both as a teacher and os a 
director of student research 

Prof Bews occupied an important and jirominent 
jilaoo in the administration of university and scientdio 
affairs in South Africa Ho was a member of the 
( ouncil of the University of tho ( ajjo of Good Hope, 
and of the University of South Africa several tunes 
chairman of Senate of tho University of South Africa, 
and a fellow of the Royal Society of South Africa. 
In 1931, ho was president of the South \frioan Assoeia 
tion for the Advancement of Science, and in 1932 
was the recipient of the South African Medal, which 
IS the Associations premier award In 1032 he 
was also one of a small deputation of eminent 
men of science chosen to represent South Africa 


at the oentenaiy meeting of the British Associa- 
tion 

Gicat as Prof Bows was as a scientist and ad- 
ministrator. ho was equally successful in attracting 
a errolo of appreciative fru nils both in South Afiica 
and at homo Ho was only two years with us in 
Newcastle vet those of us who weio fortunate enough 
to gam his trii ndship will ni v i r forge t it or the gi nial 
placidity with which hoi onfiili iitlv laced all difficulties 
Wo all feel tho hott i for having onjojod tho 
jiriv ilego of knowing him 

I W Hi stop Harrison 


Mr J J Kneen 

logn t t ) r < Old the death f Mr I T Kneen 
ilistingiiislied as an authoiitv on the anticjuitios and 
langiiago of the Isle of Man vvhiih took place on 
Novomher 21 at the age of sixtv six vears 

lohn Josejih Ki eon was bi ni on September 12 
1872, and educated at St George s School Douglas 
Isit of Man Hia lifelong divotion to Manx htudios 
rooeivod iiHogmtioii not only within tho island hut 
also Irom outside Ue yvas jiast jiresulent and 
secretary of tho Manx Society winch exists for the 
preservation of the language literature and inusii 
of the Isle of Man and a moinhor of the exc utico ot 
tho World Manx Association for the fodorati ni of 
Manx poDjile thioughout tho woild, as well as of (he 
Manx National Assembly In 1930-31 ho was presi 
dent of the Manx Natural History and Anticjuaiian 
'yocioty The Lnivorsity of Eiyerpool corifeiied upon 
him the honoiaiy dogroo of M A m 1920 , and four 
years later he was made Riddor of the lirst (lass 
of tho Order of St Olaf of Norway His most signal 
distinction howoyoi was a gntiit of £200 from tho 
tmstcis of tho In Itjof Nansen P luid to tho trustees 
of the Manx Museum and Ancient Monuments for 
the jmrposo of < tiahling him to conf inuo hm researches 
on Manx plac e names and moio ospei lally of n i ord 
ing flic tnici local prominc indon of those names before 
precise knowlexfgo of (he Manx tongue had died 

Wr legnt t aiuiouncc th lollowuig deaths 

Andre Blondel sini i 1911 a fiio memls r of the 
Pans Aiodemy ef Seances md a ilistinguishcxi 
1 loctrii al 1 nginoor known for h s w oi k on alternatmg 
current theory and for t' e cU m lojimont of tho 
osi illograph and of the radio be aeon on Noy c mbci 1 5, 
aged sc vontv hvi years 

Iho Right Hon Lord Chalmers, Govomor ot 
( eylon from 1913 until 1916, a trustee of tho British 
Museum during 1924-31, and president of the 
Asiatic Society during 1922-26, on November 18 
aged eighty years 

Dr F W Goodbcxlv, lootnrei in medical chemistry 
in University College, London on November 30, aged 
sixty eight years 

Sir Brajondranath Seal, formerly vice ohanoellor 
of tho Umvereity of Mysore, knowm for his work ui 
education and Bengali philosophy, on December J, 
aged seventy four years 
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Pilgrim Trust Lecture 

The firtit Pilgrim Trust Licture was doliverod on 
December 8 before the Royal Sotiity meeting in the 
histone letturo theatre of the Boyel Institution by 
Dr Irving Langmuir of the Risiarth Ijaboratories 
ol the Gteneral Hectnc (.ompany Srhcnectady N Y 
A biief account of the substanti of the lecture 
appears on p 1086 It will bo recalled that the an 
nouncoment of the institution of this lutiiro was 
made bj bir William Dragg in his presidential address 
last year to the Royal Sotioty Ihe scheme for the 
IwturoB was drawn up by the Royal Society and the 
US National Acaduny of Scicneos and tht Pilgrim 
Trust very generously agnid to provide an honor 
ariuin of 250 guintas a y«ar for six years Iho 
lectures are to be delivend in altemato years in 
London and Washington by an American and a 
British man of science lesptctivoly bir William 
Biagg suggested when referring to the hrtures 
that they might be used to transmit new idias which 
have begun to bear useful fruit and give promise of 
wide expansion, rather than to rtcoril past achieve 
ments and Dr Ltingmuir s choice of subject and his 
method of handling it must have been gratifying to 
Sir William Dr Langmuir himself must bo con 
gratulatod on giving a most inspiring lecture on a 
didiiiilt subject and on th( fact that ho had the 
courage to begin with th< very elementary facts 
Thus the first link in anothi r c ham bindmg together 
the peoples of Droat Britain and the United States 
has been well forged and it should not be imjiossible 
to find means to make the lecture a pc nnanent 
mstitutioii Such international contacts are of vital 
importance in these days of strife and world unrest 
and every effort should be made to promote active 
CO ojjoration between the scientific woikers of 
different countries It is much to bo hoped that the 
approach made by Ur Bosch president of tlio 
Kaiser Wilhehn Gesellschoft to the Royal Society, 
which was referred to by Sir William Bragg m his 
presidential address on November 30 last may be 
the beginning of yet another of these mtemational 
bonds 

Prof J W Cobb, C B E 

Prof J W Cobb retired recently from the 
Livesey professorship of coal gas and fuel industries 
in the University of Ijeeds — a chair which he had 
held since 1912, sliortly after its foundation, when 
it was the only university chair m fuel technology m 
Great Britam In response to a circular of appeal, a 
sum of about £860 has been contnbuted to signalize 
his services to the University and to mdustry, 
notably the British gas mdustry Of this sum £683 
was contributed through the Institution of Gas 
Fngineers On December 9, at the University of 
].ieedB, with Major O H Kitson m the chair, certain 


presentations were mode and the balance — £750 
was presented to the C niv trsity of Ijcods In ac 
conlance with thi wishes of Prof C obb it is projKwed 
that the income from it be used to assist students of 
the Department of Coal Gas and Fuel Industries 
with Metallurgy to meet the cost of maintenance 
while at the I niversity or to covi r other expenditure 
luoissary foi their studies or researches Mr R 
Rolirtson president of the Institution of (las 
Engineers said Prof Cobb is held in tho higlust 
ester in by everyone in the gas industry He is 
already an honorary mimbci of the Institution of 
(•as Engineers but from now on he can regard him 
self as an honorary number of the gas industry at 
large Mr H J Hodsinan speaking fo: tho Depart 
roont saul that nowaxlays fuel research is a com 
paratively fashionable brani h of science , but when 
Prof (obb arrived in 1912 the Depart nunt was th< 
only one of its kind m the country and it had very 
few studtnts Its pnsrnt position was therefore a 
moasiure of Prof Cobbs aihiovomonts Prof J H 
Priestley aiul tho Vice ( hancollor also added their 
praises of Prof C obb and his work for the University 

Wladinur Markowmkoff (1838 1904) 

On Decembi r 21 occurs the centenary of the 
birth of tho Russian chemist WTodimir Markowiiikoff 
whose investigations in the latter part of last century 
were of great nnportanci to the petroleum industry 
He was bom m the neighbourhood of Nijni Novgorod 
and was a student at the Umyeraity of Kosan whore 
hi <ame into contott with Altxandtr Mikhailovitch 
Butlerow (1828 1888) whom he sun ceded in 1869 
when till latter had been transferred to tlie chair 
of chimistry m the Innersity of St Petersburg 
Meanwliili Markowmkoff IukI been sent to Gennany , 
where he worked under Kopp Boeyer and Kolbe 
Aftei his return to Kasan ho published his memoir 
Ueber die reciproke Bee influssung der Atomic im 
Molecule In 1871, with five colleagues he resigned 
his |x)8t for political reasons but receiv i d an invita 
tion to tho chair of chemistry at Odessa wlionco 
he was transferred to Moscow in 1873 Here he began 
his long and arduous investigations of Caucasian 
petroleum In 1893 without any reason being 
assigned ho was deprived of his chair, his ernolu 
ments and bis official rosidenoe, but novertlieless 
he continued to carry on his researches m his own 
house, assisted by his faithful servant Mikhailo He 
died suddenly on February 11, 1904 He wrote some 
sixty memoirs relating to petroleum, army die 
infection practice, the plague and the chemical 
mdustry m Russia In 1898 he was elected a foreign 
member of the Gheimoal Society, m the Procwdxngt 
of which E J Mills wrote of him as a conscientious 
man of science of unremitting mdustry, and m 
political affairs an outspoken patriot 
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Queen Mary College 

QtrBSN Maby Colleoe celebrated thw vic»k the 
anniversary of the presentation of a Roval Charter to 
the College by Her Majesty Queen Mar^ the Patron 
of the College on December 12 1934 The procotnl 
mgs culminated m a recojition on the ovtning of 
December 16 when the principal of the ( ollege 
Prof C» M Bennett, Prof J 1 MacOn gor Morns 
\fiH8 Florence Rich and Sir lolm Russell ait bt ing 
admitted as fellows of tlie ( ollege Iho f ollege 
which owes so much to the insight and wise guiilanti 
of its late jirineipal Mr T L S Hatton anil its 
jiresent principal Sir Frtdtnek Maurice occupies a 
imiqiK position in the sihtme of the I nivi rsity of 
London Situated a iniU and a half cast of Alilgate 
Pump, it provides a imiversitv course of training for 
students drawn m tin. main from the population of 
Essex and Middlesex but not from thi so it gions 
only for within its walls are to bo found studints 
coming from all parts of Oieat Britain and of the 
hmpirt 

Qubkn Mary CoLLEOi. which has giown steotlily 
from a small btginning as the Tochnital Sthool of tin 
Pioples Palace has for some time past rtali/etl th 
urgent need lor the ixtinsion of tin. housing of its 
Faculties ot Art St lenct and Engineering and for 
lilt provision of hostels and athletic grountis foi its 
students It has com agcously t mbarki d on a building 
scheme under which the Engineering Dipartments 
the Chemistry Dipartmint the Acronautital Depart 
ment and the Botanv Goologs and C.i ograph\ Dt 
partments ha\e bten extended or n const nicttsl 
new /oology and Arts Departments ha\e been built 
and a high voltage laboratory tlie first of its kind in 
London has been equipped Thi tost of this com 
pleted jioriion of the programme is some £118 000 
of which £113 000 lias been received or promised V 
gr« at deal however lemains to h< aooinplishcd 
and tlie ( oll< ge is now considering thi huilduig of a 
college hall dining hall and kite hens the reconstme 
tion of the Students Union rooms the rehousing of 
the administrative offices and an urgently noedi d 
extension of the I’hysics Di partment J he t ost of 
this last part of the builtling scheme is estimated at 
£126,000 and all mtcrcstetl in college and imiversity 
life m London will wisli the ( ovomors of Queen 
Mary College an early success in their attempt to 
provide a college which sliall in its material equip 
ment be worthy of the trailitions which it has estab 
lished m its thirty one years of life as a School ot tho 
University of London 

Btrkbeck College 

Bibkbbck Coixeoe, University of London cele 
brated on December 7 its 116th aimiversary with an 
eloquent oration on Ends and Means by Sir Richard 
Livingstone, president of Corpus Christi College 
Oxford The Foimdation oration dealt with the under 
lymg prmoiples of morahty in mdividual and social 
intercourse m contrast with the present unrest in 
world affairs In his report, which was followed by 
the presentation of graduates. Dr George Senter, pnn 
oipal of the College, mentioned various details about 


its progress the plan for moving it to the Blooms 
hiiry site the distmctions gained by the staff and 
tho activities of tho various C ollege bock tu s During 
tho last acadt mic y ear there were 97 1 students 
legistorid 122 having graduated btatistics show 
that 430 students were teachers 176 dirks and 132 
diernists tonsidorablo progress was made during 
till yiai with the plans for now Colli ge buildings 
on till Bloomsbury wte lowartls the end of tlie 
session instiuctions were givin for tho diaraiiee of 
the siti an I it was ixpoctid that tho iletaili d plans 
w mid he sulimitted soon to tho Govemors A notable 
ajipoiiitm nt to the aciulemic staff was that of Prof 
T D Bernal who siiccccsUd Prof P M S Blackett 
in th chair of phy sics Prof Bernal s work is mainly 
I me mod with stiuctunil irivi stigations by means 
of X rays and is ot grcivt int r st to chi mists and 
hiologials as well as tj physicists 

German Native Policy and Racial Theory 

Disclssion if ( mum lolomal claims will be 
danticd bv a stattmi lit of thi policy: which would bi 
applied in native ailtmiiisiiation imdn locial doc 
trine appearing in on official publication of tho 
National Socialist Party Thi ( olunial Qurstion 
and Racial 1 bought by Dr ( iinther Hecht an 
I xjiert of tlu party in racial [iroblems As might 
be anticipat <1 thi pnncijilt of sigregation it would 
appear from a suminaiv of the provisions by tho 
Boilin correspondent of 1 he limes in thi issue of 
Decomboi 12 is to h applit 1 strmgtntly and any 
attempt to Europianue or ilivoice tho nativi from 
his cultun is abioi,afi <1 hew II iioithii he baptired 
nor will Ills qiialitv with Euri jieivns hi preaclii d 
No nativi will b allowed t) 1 ivi the (jcrman 
colonics foi Europe as either sirvarit woiker soldier 
or studi nt but on the othi r lun 1 eolouied pi ople 
will bo allowid tlicir full rights of existenci in thi ir 
own homelanil and no more will bi ili manded from 
them than they can achiivi \o native will bt 
allowed to bocomi a Oilman citizen but tlicv' will 
nevertheless possess more rights than have been 
merely proinisisl to them in other i olomes No 
European matter will bo taught m native si hools 
lest Europe sliould bo piesentc I to thi ni os thi jxiak 
of cultural devilopment and thiy should lose faith 
in their own powers Local cultun therefon will 
bo foatend but side by suit with it then will be 
an introduction to an luidi ratanding of European 
civilization In pnncipli higher schools and \mi 
versities will be closed to natives Without entermg 
into extended comment on the principles of this 
policy beyond noting a commendable adherence to 
the development of the native through his own 
culture It mav be questioned what opportunities 
will be afforded for development towards that self 
dotermination however remote it may bo and what 
ever its form which has been formulated as the end 
of native admimstration imder mandatory policy 

Systeoutics m General Biology 
The annual general meeting of tho Association for 
the Study of Systematios m General Biology was held 
in the rooms of the Linnean Society, Burlington 
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House, Fiooadilly, London, on December 15 The 
inaugural meeting of this newl> eetabliahed associa- 
tion was referred to in Natobe of Jul;^ 24. 1937, 
p. 163. At Its moeption, 53 biologists joined the 
Association, and smco then the membership has 
increased to 162 The aims of the Assooiatiuii, 
among others, are to study the bases and practical 
aims of taxonomy , to examine criteria employeil 
m defiiung species and other systematic categories ; 
to consider any modification of existing classification 
m the light of cytogenetic, ecological, physiological, 
embiyological, biochemical and palaiontologioal data , 
to press for mcreased attention to taxonomy in 
museums and other institutions , to organize re- 
search , to aid the production of handbooks on 
British animals and plants, and eventually to produce 
a British Fauna and Flora on uniform biological 
Imes , to mvestigate methixlB of teaching system- 
atica , to promote oo-oporation bet-woon workers m 
different branches of biology on problems of taxonomic 
mterest The Taxonomic Principles Committee has 
already considered several important problems, and 
has decided to jiropore an index of all terms which 
have been used to designate groups below the rank 
of species This should prove of value, especially to 
young research workers in taxonomy The Committee 
on Comjiarativo Systematica has oxainmod the sourceH 
from which data for research on variability and other 
problems may be drawn The Research Committee 
has mitiated or assisted in the launchmg of twelve 
lines of research, and a list of mstitutions where such 
work may be done has been prepared Work has 
been started on a book on the anatomy of Dicotyle- 
dons. The Committee on Ilandlxioks is now com- 
piling a review of existmg taxonomic literature on 
the British flora suid fauna The provision of a check 
list of the Britisli flora and fauna is being dealt with 
in collaboration with the Association of British 
Zoologists. Cheap systematic handbooks are also 
being considered 

The Conumttee lor Co-ordinating the Work of 
Natural History Societies has boon aided in its 
exacting task by the British Association The pioneer 
work of these various committees is commendable, 
and all Vnologists, whether directly' interested in 
systematics or not, will be grateful for the results of 
their work Various publications, such as articles 
in Natube and Chrontca Botamca, have been 
sponsored by the Association, and others are pro- 
jected Discussions and syinjiosia on taxonomic 
subjects have boon supported by the Association at 
meetings of the British Association and of the 
Linneaii, Zoological and Genotical Societies The 
Association has no constitution yet, bvit it has since 
worked with enthusiasm It is considered that with 
a mimmum membership of tive hundred, each 
member paying the modest sum of £l for life- 
membership, the Association could achieve all its 
aims. We hope that this em-olirent will be achieved 
and even exceeded, for the Association has, in a very 
short tgne, showed that it is providing an essential 
servioe to biology, and considering its present projects. 
Its usefhlnsss will certainly contmue to mcrease. Not 


only specialized systematists but also all other 
biologists would prove useful to this Association, 
which clearly deserves all the support it can get 
Information ooncemiiig the Association can be 
obtamed from either Mr J. S L Gilmour, Royal 
Botanic Gardens, Kow, Surrey, or Mr. H W. Parker, 
British Museum (Natural History), South Kensington, 
London, S W 7 

Palaeohthic Fmds in Bulgana 
Db Dorothy Gabbod's account of her recent 
excavation of the cave of Batcho Kiro, near Drev ono, 
in Bulgaria, given before the Society of Antiquaries 
of London on December 8, odds a link of no little 
importance to the chain of evidence of the distribution 
of cultures of the later periods of the paleeolitbio age 
in enatem Europe and adjacent regions Dr Ganod’s 
excavations wore carried out m the summer of 1938, 
when she had the assistance of Mr James Gaul and 
Mr Bruce Howe of Harvanl University, by permis- 
sion of the Bulgarian Government and with the co- 
ojieration of the National Museum of Sophia The 
cave 18 very large with an intricate system of cor- 
ridors runnmg at least a kilometre into the rock 
Flint unploments had alreaily been discovered here 
in association with bones of the cave boar by a lo<>al 
engineer Tbo present oxcavotions were confined in 
the main to the pruicipal chamlior ; and hero for the 
iirst time m Bulgaria a stratified sequence of palaeo- 
lithic deposits has been found At the bottom of the ^ 
section was a Mousterian level, in which the imple- 
ments were made chiefly from pebbles of volcanic 
rock from a stream near by. Above this level wcic 
layers of deposits belonging to the Upper Palaeolithic, 
ui which the mduatnes were more or lees of Aurig- 
nacian type, and the implements were made of flmt 
They were associated with animal bones, among 
which were cave bear, cave hyena, and m the lowest 
levels woolly rhmoceros These levels, correapondmg 
to others of the same kind m other {mrts of Europe, 
are to bo assigned to the lost stage of the Quaternary 
Ice Age 

Prebstonc “Harpoon” from Scotland 
A rbhabxablb barbed point of red deer antler 
found in the bed of the River Irvmo below Shewalton 
Sands, Ayrshire, was described by Mr A. D Lacaille 
at a mootmg of the Society of Antiquaries of Scotland 
m Edinburgh on Deoeinhor 12. The point, which 
may have been part of a harpoon or multi-pronged 
fish-spear, is behoved to be the largest prehistoric 
pomt of its kmd as yet recorded m the British Isles 
It measures 711 inches long, and is rhombic m section 
It has live pairs of barbs. A groove appears on each 
Bide of a pronounced mid-nb at the tip. It has been 
skilfully fashioned, evidently by stone tools The 
dating of the pomt is uncertam ; but it is conjectured 
that it was made by settlers on Shewalton Moor, a 
looality nob m prehistono and other antiquities 
Both its form in section and the grooves mark a 
oonsiderable technical advance on the Azilian type 
of barbed harpoon. Nevertheless, the Shewalton 
pomt, it is indicated, bears a general resemblanoe 
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to the harpoons of antler and bone pre\ louslj found 
in Scotland at Oban, Oronsay and Kirkcudbright The 
present find is figured in The. Times of December 13 

Indian Cultural Studies at Oxford 
Whilb the range and character of the collections 
of the India Museum at South Kensington -viill 
always give London a predominant position as a 
centre of Indian cultural studies, it should not be 
overlooked that the Univeraitj of Oxford is not 
unoonsoious of its obligations in this direction The 
report of the curators of the Indian Institute for 
the academic year 1937-38 states that during this 
period the museum has undergone a much needed 
leorganization, thanks to a substantial grant fioin 
the Mux Muller Memorial Fund and a generous gilt 
from Mr and Mrs bpaldmg The aim of the re 
organization is not onI> to raise the character of 
the exhibits, but also to suve the needs of the 
studies earned on m the Institute, and more especial l\ 
to stimulate interest in the anticjuitiis and art of 
India Among gifts and liequests, upon which the 
museum has to rtly to a large extent, recent additions 
include a Buddhist shrme on loan from Mrs Alex 
under Scott, which shows excollont specimens of the 
work of Newan and Tibetan artists, while Dr Stc lla 
Kramnsoh has lent a \aluablo collection of Hindu 
sculpture Some interesting terra cottas ha^e come 
fiom the Royal Asiatic Society, and a collection of 
Siamese sculpture, the proport> of Dr Reginald Lc 
May, IS especially instructive as a demonstration of 
the influence of Indian art and civilization on south 
oastem Asm lurthor facilities for the study of the 
cultural relations of south oastem Asm will also be 
afforded members of the 1 niversitj bj the valuable 
collection of Malayan books formed by Mr W W 
Skeat, author of ‘ Malay Magic ’ and, with Dr C Otto 
niagdon, of Pagan Tribes of the Malay Peninsula 
This collection has been accepted by the Uniiorsity 
as a gift from Captam W Ogilvy bj whom they 
wore purchased for that purpose \ olumes additional 
to those purchased have been added by Mr Skeat 
in order to enhance the lalue of the collcition for 
anthropological students 

Cultivation of Plants without Soil 
For many years it has boon known that plants 
can be grown m nutrient solution oulturo, without 
soil, provided that the medium contains the necessary 
elements for growth in sufhcient quantity While 
this method is widely used m teaching and research 
work, it 18 only recently that attempts have lieen 
made to utilize it on the commercial scale, the idea 
originating m the United States Considerable 
interest has been aroused by the apparent success of 
the methods employed m the Umt^ States, and an 
aocoimt of their four chief methods, namoly, (1) 
solution culture, (2) sand culture, (3> sub irrigation, 
and (4) drip culture, is given m the November issue 
ol the Jow^ of the Ministry of Agnoulture Ezpon 
ments earned out at the Jealott’s Hill Research 
Station to determme the resulte of such methods 
under Bnj^ish conditions are also desonbed These 
latter tests were confined to tomatoes, and showed 


that some varieties are more suited to solution 
culture than others There is as yet no proof that 
yields are ns goml as those obtamed under the best 
soil oonditioiis but it must be borne in mmd that 
the method, as a (.oinmercial system, is still in its 
infanov Advantages claimi d for the method are the 
elimination of sod home diseases, the greater control 
ovei the type and amount of growth by judicious 
regulation of the culture medium and reduction in 
manual labour However the cost of equipment is a 
heavy item and the teoluiiquo is not vet fidly worked 
out The expel iments aio to be contmued, the work 
Ixing extended to other ciops The results will be 
aviaited with interest 

Smithsonian Institution Anthropological Publications 
A NKM departure in publication is a senes of 
Antluopological Papers consisting of articles less 
extended in length than the usual report on the 
explorations of the Smithsonian Institution which 
will be numbero<l consecutively and will be collect! d 
from time to time in bulletin form as occasion requires 
The first issue (Bui/ 119, 1938) contains six articles 
of which the first and most considerable is a jirelim 
marv report by Mr A R Kelly on the first foui 
seasons woik of excavation on mound sites m the 
Ocnnilgeo Basin noar Macon, Georgia These exoava 
fions wore undertaken originally as a moasuro of 
unoinploymont robot under tho Civil Works Admin 
istration I ho site has violded an unanticipated 
wealth of material, and exploration is still in progress 
Cultural development here appears so far ns present 
knowledge goes to ho of an oxtitimoly localized type, 
in wliidi a pottery of (haracteristically primitive 
appearance is associated with an unusual type of 
underground house and early evidence of agriculture 
Wliotlier this represents an archaic horizon m the 
south ! ast is a moot question , but at several pomts 
it exhibits generalized resemblances with regions 
geographically so far distant as the Great Plains and 
the south west The remaining papers deal with a 
pipe ceremonial of tho Arapahrxis (Mr John M 
Carter), the Canbs of Dominica (Mr Douglas Taylor), 
a Sauk saoroil jiack (Mi Truman Michelson), the 
phySH al f lierajiy of Soahom of Idaho upon which 
Mr Tulian II Stewai I reports, and a biographical 
a< count of an Owens Valley Paiute by tho same 
author 

Saenufic Publicauons in Japan 

A THIRD <dition of a ( atulogue of Foreign 
Soieiitiflv Serial Puhlications in the Various Institu 
tions in Tapan has just been published by the 
National Research Council of the Department of 
Education, Tokyo The general arrangement of the 
work 18 very similar to most Union catalogues, except 
that whilst other puhlioations give the holdmgs of 
each institution and an abbreviation to denote if a 
set IS imperfect, this volume gives full particulars 
of the actual parts, volumes or years lacking This 
feature should be of considerable service to Japanese 
research workers by saving them fruitless journeys, 
particularly oa the large number of unperfeotions 
listed suggests that the proportion of moomplete 
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serieR is somewliat liigh While tho method of alpha 
betization adopted is strioHy correct it may prove 
in practice to bo less convt nient than tho catchwonl 
method used m the World List as a research 
worker freqiii nt ly depends upon short abbreviations 
and IS unacquainted with imimportant particles on 
which the alphabetical order depends In addition 
the adoption of a strict alphabetical sequence tends 
to separate periodicals dealing with tho same subject 
which a catchword methcKl tends to bring together 
Ihe volume is wellprmti d in a clear type and although 
the titles of the periodii als an all m languages 
foreign to the place of publication the work is 
remarkably fret from printer a eirors This catalogue 
affords evidence of Japanese cntirjiiisi in the held 
of bibliography and it is obvious that very consider 
able uvre has been tak< n in its compilation It should 
bo of much valiii to scicntihc workers residint in 
Japan 

The Industrial Health Research Board 
Thk eighteenth annual report of tho Industrial 
Health Research Boaid up to June 193« (H M 
Stationery on ice Is ni t) contains a summary of the 
results of twenty years work and h scribes the work of 
the current year During its tw< iitv years of activity 
an attempt has been made to disoover new ways and 
moans of improv ing working conditions in factories 
and workshops, and tho results of shortening the 
hours of labour of splitting up shifts and of intro 
ducing rest pauses have been studied and tho in 
fluonce of environmental conditions and mt thods of 
work upon tho output and th< health of tho workers 
has been investigated During the present vear 
the Board has investigated the relation between 
illumination and industrial efficiency problems of 
noise and deafness dust and ill health toxic sol 
vents, work at high temperatures and ventilation 
Vocational psychology applied to vocational selection 
and guidance in industry vocational tests for skilled 
and unskilled occupations and tests of at c idont prone 
ness are other subjects to which considorablo atten 
tion IS now bemg directed 

Pnnapal Earthquakes during 1937 

In 1937 there wore no really groat earthquakes 
but damage was done by eight shocks and several 
others wore felt by human bemgs m various parts 
of the world The eight which did damage were 
Guilrna (Algeria) hebruary 10 Habaul 4" 10 S 
162“ 10 E (Now Britain) May 28, Maltrata 
(Mexico), July 26 Tsao lch6ou (China), August 1 , 
Manila (Philippines) August 20 , Samarang (Java) 
September 27, Mexico City, Dtoembor 23, and 
Oxapampa (Peru) December 29 These and others 
ore discussed by Prof J P Roth^, of Strasbourg, 
in Bevut pour I jStude des CalamtUa, 1, No 2, 1938 
under six regional headmgs continent of Europe, 
Mediterranean region, contment of Asia, Asiatic 
islands emd oircum Pacific coastlines the American 
continent and the Afncan contment with Madagascar 
It IS noteworthy that no disastrous earthquake was 
felt m Europe, and the only one reported from 
Bntam was near Birmingham 


The Philosophical Society 

Thf Philosophical Society of England celibratod 
its silver jubilee on DecemW 7 with a luncheon at 
St Frmin a Restaurant London and a lecture by 
tho Rev I Hartill a vice president of the Society, 
on Tolui Milton Various speakers emphasi/od tho 
useful purpose of thi Society its steady development 
and Its pi actual achiivoments Messages were sent 
by the Aiiitrican Ambassador Lord (.orell and Prof 
A 1 H(ath who were unable to attend This 
Socaty was founded in 1913 by a group of jursons 
inti r< sted in tho moral sen nces with tin v n w of 
promoting tho study of philosophy among thi gi noral 
publn The Sinicty publishis the Phtlcutoj her holds 
nuetiiigs and organizes lectures from time to time 
Also It eiKoiiiagfs the formation of local centres and 
study cirelis and tho introduction of matters of 
philosophnal int< r< st in schools and other educational 
institutions Its v ice prt sidents include many 
distmgiiished philosophers and a number of unirient 
scholars from abroad arc among its honorarv ft Hows 

Sm George Beilby Memorial Awards 

Thp ailministratois of tho Beilby Memorial Fund 
— ^the presidents treasurers and secretaries of the 
Listitute of Chemistry tho Society of Chtmioal 
Industry ami the Institute of Metals rispcctively — 
have awanlcvl on« hundred gumeas each to Dr F P 
Bowden and Dr Brynmor Jones Dr Bowdi n was 
educate<l at tlu HuUhins School Hobart and at the 
ITiiivirsity of Tasmania He went to Cambridge in 
1927 entered (lonville and Cams ( ollogo and con 
tinueel electrochemical work in the laboratory of 
physnal chemistry with Prof F K Ridoal and 
Prof T M iKiwry In 1931 he was elected to a 
research fellowship at taius College and was ap 
pointed University demonstrator in ehimistry In 
1937 he was appouited to the Humphrey Owen 
Jones locturoship m physical ihemistry His electro 
ehemical work has been mainly on over potential and 
tho mechanism of electro deposition Hw other work 
on tho physical properties of surfaces has an im 
portent bearing on the problems of friction, lubnca 
tion and wear Dr B Jones studied metallurgy 
durmg 1919-22 at C nivorsity College, Cardiff imder 
Prof A E Road hrom 1927 until 1929 ho was 
attacheel to tho Metallurgical Branch of tho Research 
Department of Woolwich Arsenal, and afterwards 
was appointeid lecturer m metallurgy at Umversity 
College, Cardiff Dr Jones has devised many methexls 
in metallurgical analyseis His outstanding published 
work has bwn on the subject of the nitrogen harden 
ing and on tho heat treatment of steels, which has 
been appearing m the Tranaactwns of the Iron and 
Steel InaMule 

Physical Society’s Annual Meeting 

Thk twenty ninth annual exhibition of scientific 
instruments and apparatus, arranged by the Physical 
Society, wdl be held at the Imperial College of Science 
and Technology, Imperial Institute Road, South 
Kensington, S W 7, on January 3-5 The leading 
manufacturers of scientific instruments will be exhibit- 
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mg their latent products m the Trade Section The 
Research and Educational Section will contain contri- 
butions from research laboratories, and experiments of 
educational interest In addition, the work submitted 
for the Craftsmanship and DrauKhtsmannhip tom 
petition by apprentices and learners will bo on view 
Discourses will bo delivered at 7 45 on January 3 by 
Dr J D Cockcroft, on The C\< lotron and its 
Applicationn”, and on January 4 by Mr C S Wright, 
on “Geophysaal Research in Polar Regions Ad 
mission to the exhibition is by t icket only, obtainable 
from scientific societies or direct from the Exhibition 
bocretary, 1 Lowthor Gardens, Exhibition Road, 
b W7 

British Association. Dundee Meeting 

The annual meeting of the British Assoi lation will 
be held next year in Dundio from August 30 until 
September ft undei the presidiniy of Sir Albert 
Seward Tin following sectional presidents have boon 
appomted Siition A (Mathematical and Physical 
S(ionces), Mr R S Whipple, Sec t ion B (Chemistry ), 
Prof E K Ridoal , Sect ion C (Geology), Prof H H 
Read, Section D (Zoology), Prof J Ritchie, 
Section E (Geography), Mr A Stevens, Section F 
(Economics), Prof H O Meredith, Section G 
(Engineering), Mr II E Wimperis , Section H 
(Anthropology), Prof W E ]jo Gros ( lark , Section 
I (Physiology), Prof D Bums , Section J (Psyeho- 
logy), Mr R J Bartlett , Section K (Botany), Prof 
D Thodaj , Section h (Education), Dr A P M 
Fleming , Section M (Agriculture) Sii Thomas 
Middleton 

Colonial Service Appointments 

Th> following appointments and piomolions in 
the tolonial Service have reccntlv bicn made 
I E R Roe, veterinary oflic c r I gaiiila , T 
Bell (Government Stock Farm and Agric ultural 
Station, Acre, Palest me), agric ultural sujk niitc n 
dent, British Guiana , W A Gordon (assistant 
conservator of forests. Gold Coast), assistant con 
servator of foiests, Cyprus, G W St Clair Thomp 
son (assistant conservator of forests, (told Coast), 
assistant conservator of forests, Uganda , J H 
Gibbons (chief inspector of mines. Northern Rhcnlesia), 
senior inspector of mines, 1 anganyika T emtory , 
K E Ixie (assistant inspector of mines, Uganda), 
inspector of mines, Fcxieratcxl Malay States , L 
Humphrey (supervisor of physical troming. Sierra 
Leone), meteorological assistant, Nigeria 

Announcements 

Sra John Forsdykf, director and prmcipnl 
librarian of the British Museum, and Mr John L 
Kirk, honorary director of the Castle Museum, York, 
have recently been elected honorary njembers of the 
Yorkshire Philosophical Society, York 

At a reception on December 6 at the Belgian 
Embassy, Baron de Cartier de Marchienne, the 
AmbasstKlor, presented a number of bronze medals 
awarded by King Leopold of the Belgians to various 


British scientific woikors The medals, bearing on 
one sale the head of King I^copoUl and on the other 
the name of the recipient, and the occasion of the 
award, were a token of appreciation for the help 
given by the various spociahsts in classifying the 
natural history collet tions which the King of the 
Belgians made in 1928-29 during his vojage to the 
East fho lecipients, most of whom were present 
at the Embassy, were Sir Guy Marshall, Dr K 
Jordan, Dr Isabi lla Goidon, Dr S Maiilik, Dr W H 
Leigh Sharpe, Miss (, Ricardo, Mr ( I. Collenette, 
Mis 1. M I Matfailvn, Mr W H T Tams, Mr 
H U Aiidrewi s. Miss I Mt yric k (for her late father, 
Mr E Mtviiek), Prof H (lordoii Jackson, Dr H 
Hanilseh Mi (' J Arrow, Dr Uvilym Cheosman, 
Dr Mane \ Jjebour, Dr bthwai^ Mr L B Front, 
Ml A J T Janso and Lit ut Colonel F C 


Dll Irving Langmuir will di liver an addrtss 
befort tilt Pliysioal Society on Dtctinlxr 20 at 5 16 
The Hubjoet of Dr Langmuir’s address will be “The 
Struct uio of Proteins ’ 

An uidiistnal fellowship has boon established m 
the Mellon Institute, Pittsburgh by the American An 
Filter Company, Inc , of Louisville Ky This fellow 
ship will aid invostigations on mateiials of vuliin m 
the construction of filters foi air conditioning systems 
Dr hrank F Rupert, who has been appointed to the 
fellowship, has been a member of the Mellon Institute 
since 1913 Since 1935 ho has btiii associated with 
the li llowship on air hjgionc in tin Institute 

I Nurii the terms of administration of the f lough 
Ml moiial Rescan h Fund of the Edinbiirgli Geological 
Society a sum of Hjiproxirnatelv £30 is available 
annually for the puriiose of tricouragmg geological 
research in Scotland and the north of England The 
north of England is dohnod as < omiinsing the counties 
of Northumberland Cumberland, Durham, West- 
morland and Yorkshiie Applications for grants are 
invited for the jienod April 1, 1939-March 31, 1940, 
and should reaih the Secretary, Clough Research 
Fund Committee, Edinburgh Geological Society, 
Synixl Hall, Castle Temce, Edinburgh, not latrr than 
February 1, 1939 

The fourth Oxford Famung ( oriference will be 
hold at Oxford on January 3-5, under the auspices 
of the School of Rural Economy, the Agricultural 
Economics Rosoarch Institute and the Institute for 
Research in Agricultural Engineering of the Um- 
vorsity The general theme of the Conference will be 
‘ The Busmess Organization of the Farm” Further 
information tan be obtained from the Conference 
Secretary, 10 Parks Road, Oxford 

The Cambridge University Press will publish early 
m the Now Year “A Short Historj of the Steam 
Engine”, by Mr H W Dickmson, formerly of the 
Science Museum, South Kensington The author, it 
le stated, discusses not only the inventions, but also 
the inventors. 
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Letters to the Editor 

The EdUor doea not hold hxmael] retponatbU for optnions expreased by hta correapondenla 
He cannot undertake to return or to correapond wUh the wrUera of, rejected manuacnpta 
vntended for thia or any other part of N atche No notice la taken of anonytnoua communicationa 
Notes on points in some of this week s letters appear on p 1081 
Correspondents are invited to attach similar summaries to their communications 


Biologfical Effect of Fast Neutrons 
Chiok embrj o fibroblasts have been irrodiatod 
tw intro V)y 2 4 Moi neutrons produced b> bom 
barding heavy wax with ~ 700 inicroainp if 
300 kv deuterium ions 1 h s niu loar reaction 
gives rise to not more than 1 (juantum of y radia i 
tion pt r 200 neutrons ’ and the spocunons were 
completely protected from stiay X radiation 
Ihey were thus expos d to a practically pure - j 
beam of fast neutrons Tho dose given to a cul | 
ture was ostunated from the rad loactivity (having " 
the decay period of radio silicon) in lui elm a tiny 1 
pellet of red phosph irus placed directly aboyo it | 
on the cover slip of tho culture slide In a sepiarate £ 
oxponment this ladioactivity was coriilatod | 
with the ionization equivalent of tho neutron ■§ 
energy absorbed per unit volume of air as mens | 
ured by a suitable graphite ionization chamber ~ 
The chick fibroblasts were cultivated for five 
days m Cambiidge and then con vejed to North 
wood in a portable incubator There tho cultures 
weie asses^ in terms of their mitotic activity 
and arranged in comparable batches of six cul 
turos In each experiment the cultures of one 
batch were exposed one at a tunc to tho neutron 
beam m a separate laboratory at room tempera 
ture and then returned to the incubator (at 
37° C ) for 80 mmutes before being fixed and 
stained Controls wore placed on tho bench at 
room tomficrature for periods com spending to 
tho exposure times of the irradiated specimens 1 1 
One batch was ]>lac( d inside tho exposure box 
but remote from tho target os a chock on stray 
X radiation Ihe biological effect was measured by 
counting all the imtotic colls in the exposed cultures 
and expressing the result as a percentage of the corre 
spending control counts Ihe results of the two senes 
of exposures are shown in the accompanying table 
Comparable figures for y radiation have been 
obtamed by C^ti and Spear* and bpear and 
Qnmmett*, from which one may calculate values of 
y/N the ratio of the y ray dose (m rontgens) to the 
neutron dose (m air ionization units) which produces 



LL CURVE Y RADUTION A8BUM1NQ Y N - 11 6 BROKEN CURV F 
KXININENTIAL 


the same biological effect in the same time Cal 
eiilatmg this ratio for tho individual altdea using the 
Y ray data of Canti and Spear and averaging we 
obtain from Expt 1 (average residual mitosis 81 per 
cent) yIN <= 22 5 ± 2 and from Fxpt 2 (average 
residual mitosis 64 per rent) y/N 11 5 ± 1, where 
the probable errors refer to relative values of y/N 
According to rough estimates, a ratio of 11 6 corre 
spends to the production of about the same number 
of ions per unit volume of tissue by neutrons and bv 





No 3607 Dfc 17, 1938 


NATURE 


1075 


y rays This large value arises, of course, from the 
fact that neutron energy, by contrast with y ray 
energy, is absorbed to a very much greater extent 
in material rich m hydrogen than m air 
We can find no explanation for the large difference 
between the two experimental valuoa of f/N other 
than that the ahape of the mitosis dose curve is not 
the same for neutrons and y rays This is evident 
from the figure in which mitosis is plotted against 
dose for the mdividual slides The full curve shows 
tanti and Spear s results for y radiation at comparable 
intensity, from which it is seen that if the neutron 
curve were of the same shape as the y ray curve 
none of the doses delivered in Fxpt 1 should have 
produced any diminution in mitosis, whereas m fact 
five out of SIX slides showed marked reduction in 
mitosis, the average reduction being 19 ± 6 per cent 
So far as wo are aware, this is the first occasion on 
which a difference between the mode of action of 
neutrons and y rays has been reported 

The neutron points appear to define an approxi 
rnately exponential curve If this is interpreted as 
implying that mitosis is inhibited by the passage of 
a smgle proton through a specially vulnerable 
region, the diameter of this region can be estunatod 
at about 3 (x Furthermore because the number of 
ion pairs per imit volume required to reduce mitosis 
to 60 por cent is approximately the same for neutrons 
and for y rays it follows that provided approxunately 
1 600 ions are produced within this volume, it is 
immatenal whether the ions are produced along a 
straight track or at random That is the biological 
effect is not the result of the direct lonixation by the 
proton or by secondary electrons of a group of mole 
cules which arc indispensable for the pcrfonnance of 
mitosis 

Obviously many more mi asiireinents are necessary 
to establish the exact shape of the neutron mitosis 
dose curve, but as we caimot continue the experi 
ment for six months owing to the absence of one 
member (F G 8 ), we wish to direct attention to the 
important conclusions which would follow if our 
provisional estimates are substantiated Ihe effect 
of neutrons on the mitosis of bean root cells is bemg 
investigated at the Mount Vernon Hospital, m 
collaboration with Dr J C Mottrara 

We gratefully acknowledge tlie financial assistance 
of the British Fmpire Cancer Campaign towards the 
construction of the neutron generator 

I G Spfar 

btrangeways I,aboratory 
Cambridge 

L H Gkav 
J Rfad 

Mount Vernon Hospital, 

Northwood Middlesex 
Nov 14 

' Kallmsan and Kuhn A alurwm 26 lOA ( 19 18) 

■KuhUi Pkv Km M 308 (1038) 

• C anti and Spear Proe Roy Soe B 102 02 (1027) 

* Spear and Orimmett Brit J Rad t 387 (1931) 


Structure of the Crystals of Tomato Bushy Stunt 
Virus Preparauons 

Wb have examined by X ray methods oiystals of 
the protein material prepared by F C Bawden and 
N W Pine* fipom tomato plants suffering from bushv 
stunt disease The crystals were in the form of 
isotropic rhombic dodeoahedra of average diameter 


of only 0 01 mm Consequently, no attempt was 
made to take single crystal photographs Instead, 
powder photographs were taken of a suspension of 
the crystals in their mother liquor With a mono 
ohromatio beam of copper Ka. radiation at 40 cm 
plate distance and long exposure, two lines were 
obscrvoil of spacings 279 A and 160 A respectively 
The ratio of those spacings is ^3 1. oorrospondmg 

to the ( 110 ) and ( 112 ) spacings of a body contreil 
cubic lattici of side 394 A This would correspond 
to a particle diameter of 340 A or a railius of 17 mp 
Although the (200) reflection and higher order 
rofloi tiuns are not obsorvwl the attribution of a 
body centred coll is probable os it accords with the 
ilodecahedral habit by Feilorov s law 

Iho d< nsitv of the crystals in solution was deter 
mined as 1 286 , the wet molecular weight is therefore 
assuming two partiilcs per coll 24 000 000 On 
drying and rowettmg the crystals can lie obsorvoil 
to shrink and swell reversibly The amount of shrink 
ago moasurod under the microscope was 80 jier cent 
of the wet dimensions An X ray photograph of a 
HjHximfn dried over phosphorus pentoxido showed a 
cell of side 318 A , giving almost exactly the same 
degree of shrmkage This is we believe the first 
time that the shrinkage of a crystal on drying has 
been showm to lie the same as the change in the 
lattice dimensions measured by X rays If the 
density of 1 36 computed by A S M‘=Farlane and 
R A Kokwiok* is assumed to be that of the dry 
crystals, this would give a molecular weight of 
12 800 000 This is considerably higher than the 
value of 8 800 000 found by them by the centrifuge 
method The discropancv may bo due to some of 
the water in the crystal being hold zeolitically and 
lost without further shrinkage To obtain their 
molecular weight the density ot the dry crvstals 
would have to bo 1 12 and the wot crystals would 
contain 63 per cent of water 

J U Beenai 
I Fankuchen 
D P Riif) 

Department of Physios 
Birkbeck College 
University of London 

■ Bi»w<l 11 t C And Plrlo N W Br I J Exp I ath 19 251 
(1938) 

■M«K»rl»Uf AS anl Kejiwlrk 11 A Biockon / 62 1807 

(1018) 


Transformation of a- and p-forms of 3 6 -Anhydro- 
methyl-Galactosides 

Thf transformation into a and p forms m oquili 
brium 18 the usual result of the digestion with 
methyl alcoholic hydrogen chloride of either an « or 
p methylglycoside This change is generally attn 
buted to the mitial hydrolysis to the free sugar 
followed by a mutarotation and the regeneration of 
the two forms of the methylglycoside 

We have recently encountered an example of a 
substance which does not appear to conform to this 
interpretation of the isomeric change This substance 
18 2 4 dimethyl 3 0 anhydro a methyl d galacto 
pyranoside, a liquid showing [a]/> + 73° m water and 
+99° in ether It was prepared by mothylation of 
3 8 anhydro a methyl d ^lactopyranoside which 
was obtained by alkalme treatment of 0 tosyl 
o mothylgalactopyranoside The anhydro compound 
IB mentioned also bv several other workers* • • We 
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have found that the liquid dimethyl 3 . 6-anhytiro- 
a-methyl-d-galactopyranosido ohanges, by a brief 
contact with air containmg a trace of hydrogen 
chloride, to the oorreapondmg crystalline P-form, 
namely, 2 : 4-dimethyl 3 : 0-anhydro-P-methyl-d- 
galactopyranosido (m p 82° , [a]jj — 77° m water, 
— 87° m chloroform, —81° in methyl alcohol) Both 
forms appear, by ebullioeoopio methods, to be 
monomeric, and this is confirmed for the p-form by 
X-ray examination. 

ITie same isomerio change from a- to P-form was 
effected by the addition of a drop of a solution of 
hydrogen chloride m ethyl alcohol or m ether The 
velocity of this change is apparent from the fact 
that with gaseous hydrogen chloride or hydrogen 
bromide the syrupy a-form appears to pass instan- 
taneously into the crystalline p-form, although the 
solid mass of the product still contains some of the 
a-form Inasmuch as there is no loss of methyl from 
the glycosidic group during these transformations, it 
IB clear that the mechanism does not admit of a 
stage which passes through the free sugar More- 
over, we have prepared the same crystallme substance, 
namely, 2 . 4-dimethyl 3 : 6-anhydro-P-mothyl-d- 
galactopyranoside by following the procedure ob- 
served for the a-form, except that we started from 
P-raethylgalactopyranoside It is evident, therefore, 
tliat the transformation product derived from the 
a-form is the true p-form When either the a- or the 
P-form 18 treated with methyl-alcoholic hydrogen 
chloride (2 per cent), at room temperature or at 
boilmg point, polarunetno observations show the 
rapid establishment of eqtulibrium of the two forms, 
and fission, if any, of the 3 * 0-anhydro-ring does not 
occur to an appreciable extent The presence of 
the 2 . 4-dimothyl residues seems to stabilize the 
3 : 6-anhydro-ring m the presence of aoid reagents. 
The corresponding glucose derivative, 3 : ft-anhydro- 
methylglucopyranoside, does not display with acid 
reagents instability of the anhydro-ring 

Detailed examination of 3 0-anhydro-ring forms 
has recently assumed a new importance masiiiuoli as 
an enantiomorph in the {-galactose senes has been 
isolated from a study of the hydrolytic products of 
agar-agar* *. Kecognition of 2 . 4-dimethyl sugars 
in the form of then mothylglycosides has become a 
live problem for the reason tliat we have required 
these sugars m order to identify the components 
havmg 1 : 3- and 1 . 0-glycosidio links which, in the 
course of our work during the past five years, have 
been found to occur m the polysaccharide derived 
from gum arabic Both the a- and P-forms of 2 4- 
dimethyl 3 ; 6-onhydro-methyl-d-galactopyranoeido 
are rapidly hydroly^ by dilute acids From the 
P-form, 2 • 4-dimethyl 3 . 6-anhydro-galaotoee, m p 
112°, was isolated, and this gives the anilide, mp. 
123°, and also, by oxidation, the corresponding 
2 • 4-dimethyl 3 . 6-anhydro-galaotonio acid and its 
amide, m.p 161°. 

W. N Hawobth. 

J. Jacksob 

F. Smith 

A £. Hills Laboratories, 

The University, 

Edgfbaston, 

Birmingham. 

■ Vklentin, CM. OueM. CImm. Comm,, 4 , 3M (1032) 

• OU« Uld ThM, J3<r , It, D28 (1083) 

> Perdval, SometvUle wd forboi, Matvbb, Ml, 707 (lOSS) 

* (1»88), Natvm, 141 , 
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3 : 6-Anhydro-/-gaIactoie in Agar 
Itt contmuation of our former oommimioation* we 
are now able to confirm that the substance (X) 
derived from agar is a derivative of 3 : 0-anhydro4- 
galaotose as recently advanced by Hands and Peat*. 
3 ; S-Anhydro-P-methyl-d-galaotoeide, m p. 1 18°, 
ra]!B* >=■ —113° in water has now been synthesized 
from the crystallme triacetyl 8-p-toluwieeulphonyl 
a-d-galactosyl-l-bromide { [a]/) =• -1-167°) of Ohleand 
Thiel* by treatment with silver carbonate and methyl 
alcohol followed by deacylation with sodium hy- 
droxide Methylation of this substance yielded 
quantitatively crystalline 2 . 4-dimethyl 3 . 6-an- 
hydro-p-mothyl-d-galactoside, m p 82°, [a] ^ ■=■—77° 
m water, —88° in chloroform, which is undoubtedly 
the enantiomorph of (X), smee the properties are the 
same but the sign of the rotation is reversed (mixed 
m p 66°) We have obtained further confirmation 
of this pomt by the prepiaration of the anilides of the 
dimethyl anhydro sugars, 2 : 4-dimothyi 3 : 6-an- 
hydro-d-galaotose anilide having mp 118°, whilst 
the corresponding derivative from agar had m.p 117° 
strongly depressed on admixture with the i-anilide 
Furthermore, the properties and stability of the 
lactones produced on oxidation are in agreement 
with these findings, so that the substance (X) must 
be regarded as 2 ; 4-dimethyl 3 : 6-anhydro-P-methyl- 
I-galaotoside 

The preparation of 2 : 4-dimethyl 3 i 6-anhydro- 
a-methyl-d-galactoBide was dosonb^ in our former 
letter* and isolated as an oil, [ajp = -f 87° m 
chloroform, and both this oil and the crystallme sub- 
stance synthesized above reach the same equilibrium 
(f«]!8* = + 22°) m cold Tyr-sulphurio acid. It has 
also been found that this oily 2 : 4-dunethyl 3 ; 6- 
anhydro-a-methyl-d-galactoside is very sensitive to 
traces of acid ; contact with cold methyl-alcoholic 
hydrogen chloride causes a remarkably rapid fall m 
optical rotation and the crystallme p-form can then 
be readily isolated. 

E G. V Pbboival. 

Department of Chemistry, I. A. Fobbbs 
Umversity, 

Kmg’s Buildings, 

^inburgh. 

■ Feroival, 8<>m<-rvtlle iind Forboa, Natcki, 141, 797 (1938) 
•Hsuds uid rest. Natusb, 14S, 797 (1938) 

• Ohie And Thiel, Bor , K, 52B (1983) 


''Methyl Epiglucossmine" and a-Anuno a-Methyl- 
altroside 

Dubino recent years, a senes of papers from this 
laboratory have shown that denvatives of glucose 
may be converted smoothly mto denvatives of ^trose, 
^lactose and gulose by means of optical mversion 
withm the molecule*. In each case the key substance 
to such a conversion has been an anhydro-compotmd 
of the ethylene oxide type in which the nng la broken 
under the influence of alkali. For example, 2 : 3- 
anhydro 4 ; 6-benzylidene a-metbylalloside or 2:3- 
anhydro 4 : 0-benzyhdene a-methylmannoside, in our 
experience, mvanably yield denvatives of altrose 
when treated with alcohoho caustic potash or sodium 
methoxide solution. 

We are now able to repiort that an analogous series 
of reactions may be carried out with derivatives 
of galactose, and that vanous crystalline derivatives 
of idose have thus been obtained (Robertson and 
Tetlow, impublished result). 
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Ab a natural consequence of this work, we extended 
our researohee to the action of anunonia on 2 3 
anhydro 4 6 benzylidene a methylmannoside and 
2 3-anhydro 4 6 benzylidene a methylalloside The 
former, on treatment with ammonia gives a quantita 
tive yield of 3 omtno 4 6 benzylidene a methyl 
aJUroaide, mp 188°, [aJjj + 88 9° m chloroform 
(c <“ 0 617) When the benzylidene residue is re 
moved from the above substance by means of I per 
cent hydroohlono acid, 3 ammo a methylaUroatde 
hydrochloride is obtamed m 76 per cent yield The 
substance has m p 209° with decomposition [a]/) — 
149° m water (o = 1 028) and is identical with the 
methyl epiglutosamine hydrochloride prepared by 
Fischer, ^rgmaim and Schotte* who record mp 
210-211° with decomposition, and [a]/) — 147° m 
water b ischer s methyl epiglucosammo has smce 
been proved to be 3 ammo a inethylaltroside by 
Freudenberg, Burkhart and Braun* 

In analogous fashion, 2 3 anhydro 4 6 benzylidene 
a methylalloside gives a quantitative yield of 
2 ammo 4 6 benzylidene a methylaltroetde rap 168 
[a]z) + 104 7 m chloroform (c 1 346) Ihe above 
was m turn converted mto 2 amtno a methylaltrostde 
m p 193°, [a]i) + 107° m chloroform (o 1 109) in 
70 per cent yield The position assigned to the ammo 
group m the above case has not yet been definitely 
proved, but from analogy with the action of alcoholic 
caustic potash and sodium methoxide solution on 
2 3 anhydro 4 6 benzylidene a methylalloside there 
can be little doubt that the ammo group is in posi 
tion 2 

Full details of the above transformations will lie 
published shortly 

O J Robertson 
W H Myebs 
W L Ibtlow 

Chemical Research Laboratory 
The University 
St Andrews 
Nov 7 


Katl era and Robertaon T Chem Sor 107n(ISM) 
OrlffltI J Chm Sor (1P16) Old) am a 

J CheiH Sw seS (19 Sj) 

Bff M 541 (1920) 

Her S9 714 (1026) 


A New Synthesis of ArotnaUc Arsemc Compounds 
In the course of a systematic study of reactions 
between aryl diazonium chlorides and chemical 
elements, it has been found that aromatic arsenic 
compounds may be prepared by warming a diazomum 
chloride under acetone with arsemc powder and 
chalk With benzene diazomum chloride there is 
obtamed a water soluble product from which tri 
phenylarsme sulphide has b^ obtamed by preoipita 
tion with hydrogm sulphide 
The reaction with arsemc is therefore analogous 
to that with antimony*, which yielded tnarylstibme 
dichlondes and other aromatic antimomals How 
over, when emtimony powder is used, the reaction 
sets m at 0°, but with arsemc powder there is no 
reaction m the cold There is a similar difference in 
degree of reactivity with the elements tellurium and 
selenium*, which follow antimony and arsenic m the 
Penodic Table 

The reaction with bismuth powder has also been 
investigated, but, although the bismuth is attacked 
when the mixture is heated, aromatic bismuthmes do 
not seem to be formed They may, however, bo 
unstable undOT the conditions of the reaction 


Attention has already been directed to the 
theoretical signiflcanoo of those reactions*, and of the 
reactions with metals such as mercury and silver 
which may be attacked by free chlorine atoms but 
would not be afiected if the decomposition of the 
aryl diazomum chloride took either a moloiular or 
an ionic course A still more strikmg example of 
the reactivity of the chloiine lias now been found 
gold powder is also attacked by benzene diazomum 
chloride under acetone kept neutral with chalk and 
auric chloride is formed in considerable quantities 
In contrast it is rather cur lus that tlialhum metal 
seems to bo mert for aromatic thallium compounds 
can easily be prepared 

The scope of this new synthesis of aromatic 
arsonioals is under mvostigatmn in th se laboratories 
W A Waters 

University Science 1 aborator os 
Durham 
Nov 16 

Mskln and W»trni J them S 841 (UW 
•VIeUn J Chem Hoe 107 (1918) 

•WaUni Natire 140 468(1917) J Chem So 100 (101) 


Alimentary Exudative Diathesis 

Dubino the work on K avitaminosis in chicks it is 
often oliserved that in some animals largo amounts 
of transparent fluid accumulate for example, m the 
subcutaneous ooiuiectivo t ssuo It has now been 
possible to produce this symptom systematically by 
using a diet from which the protem has l>een very 
thoroughly extracted by alcohol 

Tho accmnulatif ns of fluid may lie found in all 
parts of the body but most frequently on the breast 
and abdomen They are located m the subcutaneous 
(X)nnecti\o tissue or under the skin and in some oases 
undi r the fascue of muscles In) ra jieritoneal accumu 
lation 18 rare 

The fluid has the same composition as blood 
plasma and it often clots when lx mg removed by 
a pipette In some cases the coagulation has already 
taken place tn mvo 

Simultaneously with the accumulation of fluid 
hyporaimia slight haemorrhage and accumulation of 
leucocytes occur m connective tissue chiefly m fat 
tissue under the skin in mesenteric fat or in fat 
tissue on the serosa of tho g zzard A similar condition 
may also but less frequcntlj lie seen m muscle 
tissue Other tissue t is not been observed to be 
affected The changes resemble a sterile inflamma 
tion It has not been possible to propagate any micro 
organism from the inflamed tissue or from the fluid 

The fluid IS supposed to originate by exudation 
from such inflamed tissue in which the cap llary wall 
IS rendered abnormally permeable The degree of 
permeability is such that the plasma may escape 
while the erythrocytes are only passmg through to 
a limited extent 

When chicks weighmg 100-130 gm are fed the 
basal diet, 60-80 per cent of them will show the 
symptom after 6-30 days The exudates often 
disappear in about a week, even if the food is not 
changed, and some of the animals get several attacks 
durmg the experiment 

Addition of hesporidm together with asoorbio acid 
to the diet does not prevent the symptom, and it is 
therefore not likely that the disease is due to de- 
floisncy in Szent GyOrgyi’s vittuiun P 
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Neither i8 it likely that the disease la due to 
lack of vitamin K, because it has been observed 
m chicks receiving 0 1 per cent of pietrol ether extract 
of alfalfa in addition to the basal diet. Such a diet 
contains 20-30 units of vitamin K per gm , an 
amount winch secures normal blood clotting and 
prevents the ‘ordinary’ hemorrhage of K-avitaminoeis 
40 per cent of dried yeast in the diet gives no pro- 
tection. 

The resemblance of the symptom to an allergic 
reaction might suggest that the protein haiJ been 
rendered toxic by the extraction process, lor example, 
by being altered in such a way that a trace is absorbed 
without being broken down by the digestive enxymee 
However, certain observations make it probable 
that the exudative diathesis is a deficiency disease. 
I'hus the addition of 6 per cent dried alfalfa or 0'6 per 
cent petrol ether extra«t or alcohol extract of alfalfa 
afibrdod a very material reduction of the percentage 
of the animals showing the symptom, while 1 6 per 
cent aqueous alfalfa extract or 0 6 per cent alfalfa 
ash gave no protection 

Those and other observations suggest that the 
disease is prevented by a sjieoific petrol other- and 
alcohol -soluble factor occurring m dried alfalfa, but 
that this raatenal is no powerful source It is there- 
fore proposed to attempt to find a richer source of 
the protective factor and to concentrate and differ- 
entiate it in the usual way 

Henrik Dam. 

JOHAltNKS (jLAVIND. 

Biochemical Institute, 

University, Copenhagen. 

Nov 12. 


Tnmethylanune Formation in Relation to the Viable 
Bacterial Population of Spoiling Fish Muscle 

iSuwa* and Poller and Linneweh* found that the 
triinethylamine oxide occurring in the muscle of 
certain sea flshos is reducetl to the correspondmg 
volatile amine during its spoilage by bacteria 
Recently, Beatty’ has shown that it is fairly cortam 
that at least 94 per cent of the trimethylamme found 
in decomposing coil fish muscle arises from the 
trimethylamme oxide present in this tissue, and not 
from the other possible precursors Sterile fish muscle’ 
and muscle press juice* do not reduce the oxide 
These, and similar observ'ations made by other 
investigators, have led to the suggestion that the 
simple determination of the amount of trimethyl- 
amine m sea fish muscle might prove a convoment 
and accurate chemical tost by which its stage of 
decomposition could be accurately judged*'**’, and 
uttem^ have been made to compare the viable 
bacterial counts (or the logarithms of these counts) 
with the amount of trunethylomme in cod fish 
muscle press juice* or in spoilmg haddock muscle’ 

Recent work at this station* lias shown that, while 
there is undoubtedly an increase m trimethylamme 
as the viable bacterial population of lightly smoked 
sea fish fillets increases, there is by no means a 
constant relationship between these two values. It 
seemed possible that not all bacteria occurring in 
spoilmg fish muscle are capable of reducing trimethyl- 
amme oxide, and that the discrepancy noted above 
might well 1 m due to an tmequal distribution of the 
reducing and non-reducing organisms m different 
samples of fish 

In order to mvestigate this possibility, thirty 
mtoro-organisms (IS micrococci, 4 flavobaotena. 
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6 aohromobacteria and 6 yeasts) were isolated at 
random from fresh lialibut and r^ ood muscle, and 
from smoked fillets of halibut, red ood emd grey ood. 
Only three of these orgamsms (2 species of micrococci 
and 1 achromobactor) formed trimethylamme when 
grown m dilute aqueous halibut muscle extract 
sterilized by filtration, or when washed suspensions 
of their cells were incubated aiuprobically m Thunberg 
tubes in the presence of halibut muscle juice, with or 
without add^ trimethylamme oxide, at pH 7'0 for 
16 hours at 25° C. Under the last-named conditions, 
the roduotion of the oxide by the three cultures 
capable of effecting its reduction was found to be 
linear and practically quantitative, suggesting the 
presence of a specific dehydrogenase enzyme (or 
enzymes) catalysmg the reaction By inoculation of 
aseptically excised cod fish muscle with trimethyl- 
amme - forming and non-tnmothylamino-formmg 
spocles of Mtcrococnis, samples of fish with either high 
or negligible quantities of trimethylamme, but with 
high bacterial counts in both instances, have been 
obtained 

From these results, it would seem unlikely that 
the trimethylamme content alone will prove to be a 
satisfactory criterion of the dogroo of bacterial con- 
tamination of sea fish muscle, unless the population 
of trimethylamme -forming to non-trimethylamme- 
formmg bacteria proves to be fairly constant in all 
cases As yet the full mechanism of the bacterial 
reduction of trimethylamme oxide to trimethylamme 
remains to be determined, though recent work by 
Watson* suggests that the lactic or pyruvic dehy- 
drogenase systems are capable of catalysing this 
reaction 

H.L A Tarr 

Fisheries Experimental Station, 

Pnnoo Rupiert, B T 
Nov 1. 
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A Correlation between the Chemical Constituents and 
Morphological Structure of certain Thtsium Speaes 

A CHEMICAL examination of Theatum mrgatum has 
boon carried out, and two charactenstio constituents 
of the plant tissues have been isolated — a phloba- 
tannin, and an amorphous substance which yields 
glucose and a steam-volatile oil on hydrolysis Theso 
constituents are readily detected in the plant material 
by a test tube recmtion, the phlobatannm with mineral 
aoids yielduig a rod phlobaphene, and the glycosidio 
material the free essential oil. 

Three of the four sections of the Theavum genus 
mentioned m the “Flora Capensis” are represented 
m the Cap© Peninsula In general, these sections 
are well defined ; but the boundaries between them 
are not absolute. In on attempt to follow the grada- 
tion from group to group ohomioally, the above 
qualitative teat has brnn applied to the vegetative 
portions of a number of Thenum speoies. Amnging 
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the species roughly in the order of evolutionary 
development as given m the Flora Caponsis , the 
following results were obtained 

Section I Imberbia, comprising the species Cretan 
foUutn corymbvltgerwtn, enccefoltum, rugromontanum 
commutatum, wrgatum, atnetum All those contained 
the essentia] oil glycoside and the phlobatannin 
Section II Barbata, comprising the spooios pantett 
UUum euphraaundea, cuapidatum, acummatum aea 
brum pubeacerta, capttatum Only paniculatuni 
contained the essential oil glycoside, but all except 
acabnim, pubeacena and capitatum contained phloba 
tannin Section IV Annulata comprising the species 
funale aggregalum, aptcalum, none of which contained 
either substance. 

Although complete seasonal variations have not 
yet been studied, there seems to be a dehnito corrola 
tion between the structure of the Theavum flower and 
the chemical constituents of the plant In Section I, 
we have the open type of flower, and with pro 
grcssion to the dosed tyjie there is gradual dis 
appearance of the essential oil glycoside and phloba 
tannin through mtermediato types such as T 
cuapvdatum and T euphraatendea which contain 
phlobatannin alone 

A more detailed account of an examination of the 
essential oil derived from the glycosidic extract from 
T vtrgatum will bo published elsewhere 

P ( DE KoCK 

W S Rapson 

Department of Chemistn 
Pnivorsity 
( ape Town 
Nov 6 


Double Ovanes in Some Chinese Birds of Prey 
It is generally believed that, ui the normal con 
dition, there persists only a single gonad the loft 
ovary m female birds But bilateral ovaries are not 
uncommon in hawks and some species of other birds 
I ho flndmg of such paired ovaries in European and 
American birds, and even in African birds has 
already been recorded So far as I know however 
very little has been nx onied on the bilateral develop 
ment of ovaries in Oriental birds The following is 
a list of birds of prey which were collected m the 
Wostom Hills, near Peipmg (Peking) ( hina ami 
examined by mo m October last It may be of interest 
to students of embryology and comparativ e anatomy 
as well as to those who are engaged in the study of 
birds 


Nsme of Specie# 

Ctm« evaiuut cyamui (Uuu ) 

AcciptUr nuiu nuonmtfu (Tickell) 

SutM henilanut (Temmlnck snd Sclilesrl) 
iOrteo burmmieMt frvniumietif Uutne 


No of fi nwka V f 
(XBinli e 1 uvmrl # 

5 ! 2 


Mxlmu Uneattu linealut (Gray) 1 ■ 

CerehHfii Itnnimetiftu japmirvt (Tic liiiret) " 1 


Of the seven species examined, three species only 
possess two ovaries, and the remammg four species 
nave only a single ovary 

There was no exception in species with paired 
gonads. Of the thuteen specimens of hen harrier 
(Omma cyaneua eyaneua) examined, all had two 
ovanee This w eJso true in the case of the Asiatic 
sparrow hawk (Aec*ptter nvaua ntaonmtlta) and great 
spotted eagle (Agutla clanga ftdveacatta) 


The materials thus studied were secured during 
the autumn migration, so that the gonads are not 
well developed All the eggs are more or less uniform 
in size, and geneially speaking, they are rather small 
Tskn Hwano Shaw 
Fan Memorial Institute of Biology, 

Peiping 


Effect of Colhsions on the Intensities of Nebular Lmes 
Menzfl' has recently stated that Ihero appears 
to be a widespread misconception concerning the 
effect of electron collisions on the intensities of for 
bidden lines In the conventional treatment to 
which the above statomont objects the mtonsity is 
given by the formula 


MA,M Mh-e _ 

^.1 H l>ii 1 + 6tiM„ 


(I) 


where M is the number of atoms excited to the 
upper state per unit of time A,i is the probabilitv' 
of spontaneous omission and b,, s the probability of 
removal from the upper state by collision with 
electrons atoms molecules etc b,i m general 
increases with the density of those particles and is 
proportional to the density if the composition and 
velocity ilistribution art» not altered In this case 
1 remains approxunatcly at the value Mhv as long 
08 the densitv is so low that 5,, «. A„ When 
6,, howivor 7 MA^^h'tjbti that is 7 falls 

off inversely as the density if M the rate of oxoita 
tion of atoms excited to the upjjer state, is held 
constant 

Menrel considers there is a fallacy in holding the 
rate of excitation M constant and proposes the use 
of the formula for 7 


‘ (i 

By the use of this formula, Monzi I jxistulates that 
the rate of excitation M of atoms to the upper 
state 18 proportional to thi electron density With 
this assumption tho intensity mcroases with the 
density at donsitas that are so low tliat 6,, 
and asymptotically approathes a constant value at 
high) 1 densities where 6,, y> I,, Ihus as Menzel 
states 7 n aches a maximum when tho eloetron 
lensity is high 

Foiinula (2) gives the intensify for the case m 
whidi both the excitation and de excitation of A, 
atoms IB caused by impacts with an electron gas 
having a Maxwellian v locity distribution correspond 
mg to a temperature T Iho formula is not sufficient 
to discuss the conditions under which thermo 
dynamical equilibrium is reached, smoe the effects of 
absorption and induced emission are neglected If 
they are mcludod, it can easily be seen that, for 
any finite value of the electron density and the 
transition probability, the bracketed factor in (2) 
becomes unity only when the radiation density has 
tho value prescnlxxi by Planck s law for the tern 
perature T Only the Boltzmann factor appears then 
in (2) This, of course, is merely an example of the 
well known feuit that m complete thermodynamic 
equilibrium the density of nuliation at any wave 
length IS a function of temperature alone and is 
independent of the probability of spontaneous 
emission of any line that happens to fall at the wave 
length, and of the electron density The formula 
does not apply to any laboratory case since it neglects 
the affect of do-exoitation by atoms, moleoules, walla 
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of discharge tubes, etc., which play a major part m 
laboratory sources. Even m astronomical sources 
its applicability is very limited, since it requires that 
the energy available for excitation must mcrease m a 
prescribe way as the density is moreased 

Comparing the density of radiation given by the 
mechanism postulated by (2) with that of complete 
thermodynamic equihbrium, it is evident that at low 
electron densities the permitted (^4,, large) and for- 
bidden (.4 II small) lines depart equally from the 
equilibrium case. At high electron densities, however, 
de-exoitation by collision causes the forbidden Imes 
to depart much farther from the equilibrium coso 
than the permitted lines. 

Which of these treatments, M constant or M pro- 
portional to density, one uses is largely a matter of 
personal preference, since neither can lay claim to 
any uniqueness in describing either astronomical or 
laboratory phenomena Indeed equally strong claims 
can be made for considering the mtensity coming 
from unit volume, m which case the number of atoms 
capable of bemg excited (2^i m 2) also mcreasos with 
the density M then becomes roughly propiortional 
to the square of the density, and an even greater 
increase of 1 with the density is obtained than that 
given by (2) 

The important facta which hold true in all of these 
oases are : 

(1) At low densitios where de-excitation by 
collision 18 negligible, the number of quanta emitted 
IS practically equal to the number of atoms excited 
regardless of whether the linos are permitted or for- 
bidden Because of the lower excitation potential 
of the forbidden Imos, they become luider these 
conditions the true resonance luies of the atoms or 
ions concerned. Tlie forbidden lines therefore take 
a very major role since a largo part of the available 
energy is transferred to them 

(2) At high densities the excitation of the for- 
bidden Imes remains large. Because, however, of the 
very high probability of de-excitation by collision 
compart to the probability of spontaneous emission, 
only a negligible fraction of the atoms excited 
succeeds m omitting forbidden Imes. Under these 
conditions, therefore, practically all of the available 
energy appears in the permit^ lines. 

I S Bowen 

California Institute of Technology. 

R Minkowski 

Mount Wilson Observatory, 

Carnegie Institution of Washington. 

‘ Natch*. 148, 844 (1938) 


Photochemistry of Ammonis 
The mechanism of the photochemical decom- 
position of ammonia has bem the subject of con- 
siderable discussion lately*, from which it would 
appear that the nature of the reaction is almost 
completely elucidated. The experiments to be men- 
tioned below were designed to settle the few remaining 
unoertam pomts r^;arding the recuition. In point 
of fact, however, they have opened the results to a 
new interpretation. 

The relevant experimental evidmoe, discussed m 
the references cited above, may bo summarized thus. 
From the diffuse nature of the absorption spectrum 
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and the absence of fluorescence, it was concluded that 
each molecule on absorbing a quantum dissociated 
mto NH, and M. The low quantum yield — for ex- 
ample, 0*3 at 20° C. and 100 mm. pressure — was 
mterpreted as due to a back reaction, which was 
supported by the fact that atomic hydrogen inhibited 
the reaction Using para hydrogen to measure the 
stationary concentration of atomic hydrogen, it was 
found that this concentration was much smaller than 
that calculated on the assumption that H atoms 
disappear by the reactions -f-X 

and H + NH, + X NH, + X, where Z is a third 
body This anomaly was explamed by assuming 
that NH) radioala combmo to form hydrazine, which 
m turn rapidly reacts with atomic hydrogen, thereby 
mamtammg a low stationary atom concentration. 

In order to compute the magmtude of this latter 
process, the effect has been measured of hydrazine 
on the stationary atomic hydrogen concentration 
(estimated by piara hydrogen conversion) produced 
by photo-excited mercury atoms The results showed 
that the low concentration is not due to hydrazine, 
for the pressure of hydrazme required to account for 
the low concentration of hydrogen atoms could not 
possibly be formed duruig the course of a normal 
ammonia experiment 

This pomt was made doubly sure m the following 
way If hydrazme is responsible for the low concen- 
tration, then ammonia undergoing photo-dtssocuUwn 
should also inhibit the para hydrogen conversion 
photo-sensitized by mercury atoms A mixture of 
ammonia and para hydrogen was therefore exposed 
first to a mercury resonance lamp and then simul- 
taneously to the lamp and to a zinc spark which 
dissociate the ammonia There was no appreciable 
inliibition of para conversion when the ammonia was 
being dissociated, oven though conditions were such 
that inhibition of ammonia decomposition by atomic 
hydrogen could be detected 

The conolusions to bo drawn from these experi- 
ments are that the low hydrogen atom concentration 
18 not due to the presence of hydrazme, which sub- 
stance plays no significant part in the photo-chemistry 
of ammonia, except under special conditions, and that 
the secondary reactions only involve H -l- H -*• H„ 
NH. + NH, -H- 2H, -f N, and H -t- NH, -* NH, 

Another senes of experiments gave the probable clue 
to the dilemma Using the same mtensity of radiation 
for excitmg mercury atoms and for dissociating 
ammonia, it was observed that the ratio of the rates 
of para hydrogen conversion is very nearly equal to 
that expected if only one quarter of the ammonia 
molecules absorbmg light yield the products NH, 
and H 

These experiments therefore suggest that only a 
fraction (given approximately by the quantum yield) 
of the ammonia molecules undergo primary dis^ia- 
tion to H and NH„ which react m the fashion 
mentioned above. The remamder lose their energy 
by chemically ineffeotive processes. 

H. W. Melville. 

C!olloid Science Laboratory, 

Cambridge. 

E. A. B. Biesr. 

Chemistry Department, 

Umversity of Edmburgh. 

•oUoii*”, ST (Path ; Hnmum «t Oe) 
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Fluorescence of Solids 

Thb following observations may bo of interest in 
view of the present interest m problems of fluorescence 
of solids Anthracene (i) m the sohd state fluoresces 
blue with a high efficiency, the absorption band lying 
at wave lengths shorter than 3800 A Solid naphtha 
oene (ii) is yellow m colour and fluoresces very 
faintly, and solid pentacene (ni) is dark bluish and 
does not fluoresce appreciably In dilute solid solu 
tion m anthracene, however, the latter hydrocarbons 
fluoresce vividly, the former greenish yellow and the 
latter red 

COD CCCO CCOXi 

I a at 

The chief point of interest is that this fluorosconoo 
18 Btimulated by light absorbed by the anthracene, 
white the blue anthracene fluorescence is almost 


entirely suppressed These phenomena closely 
resemble those observed with a typical morganio 
fluorescent solid such as zinc sulphide, the emission 
of which is completely changed by mmute additions 
of copper, etc 

It seems one must suppose, that an electron free 
to move IS liberated by alisorption of light withm 
the anthracene crystal, and that the positively 
charged anthracene molecule quickly regains an 
electron (without emission) by an exchange through 
the crystal from a distant naphthaceno or pentacene 
molecule The latter molecule, now minus an electron 
emits its oharaoteristic fluorescence when a free 
electron returns to it Since the crystal structure of 
anthracene is well understood it is possible that these 
phenomena are capable of thoontical treatment 
I J Bowkn 

Physical Chemistry laboratory 
Balliol College and Trinity ( ollege 
Oxford 
Nov 17 


Points from Foregoing Letters 


Dr F G Spear Dr L H Gray and Dr J Road 
report that tho relation between the dose and the 
peroentago residual mitosis in tn tnlro cultures of 
chick embryo fibroblasts after irradiation with D D 
neutrons is not tho same as the sigmoid relation 
found for y radiation but is more nearly exponential 
An exponential relation would bo anticipated in tho 
case of neutron irradiation if inhibition of mitosis 
resulted from the production of about 1 500 ion paua 
in a volume of about 3 p in diameter 

X ray study of crystals obtained from tomato 
bushy stunt virus preparations indicate accordmg 
to Prof J D Bomal I Bankuchon and D P Kiley 
a particle size of 340 A diamt ter and a molecular 
weight of 24 million, for the wet particle of density 

1 286 If the density of 1 36 computed by Mctarlane 
and Kekwiok is assumed to be that of tho dry crystals, 
it would give for those a molecular weight of 12 8 
million, a substantially larger figure than the value 
of 8 8 millions derived from experiments with tho 
ultraoentrifugo 

The almost instantancouB change ot tho syrupy 
alpha form mto the crystalline beta form of the 

2 4 dimethyl 3 6 anhydro methyl d galoctopyranos 
ide m prosonoe of traces of gaseous hydrochloric 
acid mdicatos aooording to Prof W N Haworth 
J Jackson and Dr F Smith, that tho usual moohamsm 
assumed for such transformation namely mitial 
hydrolysis to the free sugar followed by a muta 
rotation and the regeneration of the two forma of 
the methylglyooside, does not apply m this case 

Dr E G V Peroival and I A Forbes confirm that 
tho substanoe recently isolated from agar is a donva 
tive of 3 6 anhydro t galactose They have syn 
thosized Its enantiomorph 2 4 dimethyl 3 6 
anhydro ^ methyl-d galactoside, which has tho same 
properties but opposite optical rotation 

Various orystallino derivatives of idoee have been 
prepared firom galactose derivatives by Dr G J 
Robertson, W H Myers and W E Tetlow by employ 
mg an anhydro compound of the ethylene oxide type 
m which the rmg is broken under the influence of 
alkali They have ibrther prepared 2 ammo a methyl 


altroHide and 3 ammo x inethylaltrosido hydro 
chloride tho latter identical with mi thyl epigluooso 
amme hydrochloride 

Dr W A Waters reports that aromatic arsonio 
compounds are formed when arsonic powder is 
warmod with an aryl dmzonium clilonde under 
acetone containing clialk Under tho same i onditions 
gold IS also attacked and yields auric chloride but 
thallium seems to bo inert 

( hickon fod upon a diet m w'hiih tin pioti in has 
been very thoroughlv extracted by alcohol may 
develop in the connective tissues largo accumulations 
of transparent fluid ot tho same composition as tho 
blood plasma Dr H Dam an 1 T (ilavmd consider 
that this IS the eflbot of a dehcionc y disease 

It IS stated by Dr H L A larr that only 
certain and probably a small proportion ot tho 
micro organisms which arc conmionly associated 
with decomposing sea hsh musclo an) able to reduce 
the tnmethylaniine oxido occurring therein to 
tnmethylamino This fact probably accounts for 
the finding that there docs not always appear to be 
a close oorroiat on between tho viable bacteria count 
and amount of trimethylaiume m this medium 

P C do Kock and Prof W S Rapson find that 
in various species of the South African genus Theaxutn 
the presence or absence of the easily identifiable 
chemical constituents phlobatannm ancl/or glycosicbo 
material, corresponds to the grouping of those species 
aooordmg to the structure of their flowers and other 
morjihologioal characters 

Prof I S Bowen and Dr R Minkowski suggest 
that Menzel s recent discussion of the effect of 
oolhsions on tho mtonsities of nebular Imes is 
based on a spooial ease, in which the apparent 
morease m mtensity of forbidden Imes with density 
IB a result of the assumption that the rate of excitation 
mcreases wnth the d^dy They emphasize that, 
while forbidden Imes take a major role at low densities, 
de excitation by collisions prevents them from 
emitting an appreciable fraction of the available 
energy at hig^ densities 
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Research Items 


Jades from Central America 

A NUMBER of the jades bequeathed to tho nritmh 
Museum bj tho late Mr T W Oatm are figured and 
desi ribed by Mr T A Joyce in the BrUiah Museum 
Quarterly 12 4 1938 This collection of ( entral 
American carvings in jodeite and basalt is said to 
be one of the finest ever acquired o\er a number of 
years by a single individual The sites from which 
they were obtained am unfortimately not defined 
■with accuracy but they obviously come from tho 
Central Maya area and m the main fiom British 
Honduras J hey illustrate the extraordinary faiihtv 
with which tho early inhabitants of Central America 
Ignorant of the use of iron could car\e hard stone 
The finest piece a jadoite placjue represents a 
seated chic f in full regalia with an attendant in tho 
style which is associated with Copan and recalls tho 
seated figures represented on u lint 1 from that site 
now m the British Museum It s clear that tho 
plaque lias been tr mmed possiblj owmg to an 
aocidontal breakage in onrl> timis Omanunts of 
this class were regarded as heirlooms and much 
treasured by later generations owing to tho fact that 
jadeite seems to liaye become oxctelngly rare A 
basalt mask exhibitmg a high dcgiio if skill in 
modelling was evidently mlaid with other materials 
to rcpiBsent ejes and teeth but as in most other 
examples the inlay has dsajipeand Incised lines 
on cheeks and chm probably represent designs 
painted on tho fate Some of the pendants repre 
sonting a human head endosed in the jaws of a 
monster are symbolical of tho earth which swallows 
the sun every evening There aie no glyphs to give 
a ( lue to the dating of tho pieces but evidently they 
antedate considerably tho d scove ry of America An 
eccentric flint from the collection is described as 
the most remarkable example of stone flaking 
technifiue which has jet come from Central America 

Studies in Alcohol 

W W Iktten (Amer J Med 6ci 196 47*1 
487 1938) carried out two series of observations Tho 
first which was concerned with tho diagnosis of acute 
alcoholic intoxication by a comlation of elmioal and 
chemical findings was made on 1 169 consecutive 
persons ivdmittod to hospital with a diagnosis of 
acute alcoholism In 1,160 cases blood was obtained 
for analysis and m 381 the urme was also examined 
The results were as follows Alcohol was found m the 
blood of 1 000 cases and in all the 381 cases m which 
the urmo was exaramed Of the 1 000 cases with 
alcohol in the blood 779 (77 9 per cent) were found 
in the concentration groups of 0 16 to 0 30 per cent 
alcohol mclusive and of the 381 ccises m which the 
urine was examined 266 (70 per cent) showed a 
concentration of 0 20 to 0 36 per cent alcohol m 
elusive Clinical mtoxioation was found m the blood 
series in approximately 10 per cent of the oases with 
a concentration of 0 06 per cent alcohol in 18 per 
cent at 0 10 per cent alcohol, m 47 per cent at 0 16 per 
cent alcohol , m 83 per cent at 0 20 per cent alcohol , 
m 90 per cent at 0 26 per cent alcohol , m 96 per 
cent at 0 30 per cent aloohol and m 100 per oent in 
a concentration group of 0 46 per cent aloohol The 
Moond group of observations consisted m the 


determination of the alcohol content of the blood 
at regular intervals followmg mgestion of 1, 1 26 
1 6 and 2 c c of aloohol per kgm of body weight in 
twenty non alcoholic individuals that is occasional 
drinkers or total abstainers Jetten found that acute 
clinical intoxication occurred m 60 per cent of thi 
cases in which the alcohol concentration m the blood 
ranged from 0 076 to 0 126 per cent m 67 per eent 
in concentrations from 0 126 to 0 176 per cent and 
m 100 per cent in concentrations from 0 176 to 
0 226 per cent alcohol The incidence of acute 
clinical intoxication in these non alcoholic mdividuals 
at low alcoholic concentrations was much higher than 
the mcidonco at similar concentrations in a larger 
group of chronic alcoholics 

Conjugal Tuberculosis 

H CoUKTOUX {Thise de Pans No 387 1938) 

has made a study at two disjjensaries in Nantes of 816 
married couples of whom one at least was tuber 
culous and found that in 112 (13 72 per cent) the 
other partni r was also affected In tho adult popula 
tion of Nantes calculation of probabilities showed 
that if there were no question of oontogion between 
husband and wife the rate of tuberculous infection 
among couples would bo 1 69 per oent Comparison 
of these two figures shows that the first member of 
the married couple to contract tuberculosis is re 
sponsible for infection of the second in 1 2 03 jier cent 
of the couples m which tuberculosis is present 
Conjugal contagion therefoie is the most important 
factor in tho causation of tub rciilosis in the second 
member of a inarricxl couple 

Eggs of the Komodo Lizard 

In tho Sourabaya Botanical and Zoological Gardens 
in the Dutch East Indies are four specimens of tho 
giant li/ard Varanus komodeensta two of which have 
lieen there since 1927 and two smoe 1936 In July 4 
1937 mdividuals were seen in copulation and by 
August 13 It was discovered that the female which 
hail boon plated in an enclosure with abundance of 
humus h^ laid two eggs which turned out to be 
addled {Treubta 16 366 August 1938) Later, a 
nest of eggs was found in the heap of humus , one 
egg was extracted and found to weigh 136 grams 
but the others did not hatch and when the nest was 
opened m January 1938, only 14 desiccated parch 
ment like ogg shells were revealed This excavation 
however revealed a second nest with 10 eggs One 
of these was examined at the tune and oontamed a 
living embryo which had not become immersed in 
the mass of light yellow yolk The remamder left 
to develop were found five weeks later to be shrivelled 
but SIX contamed embryos m various stages of 
development the largest measuring 27 cm from 
snout to tip of tail The authors E L Tftnser and 
Jhr W C van Heum, consider that the embryos 
died at an early stage of development, and that the 
cause of death was some deficiency m the humus 
environment It is to be hoped that future results 
will be more sueoessful, for tho development of a 
skull so ounous as that of the Komodo Iissrd is a 
matter of great mterest 
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Bracktsh-water Fauna of Orkney 
The lochs of Stonnees and Harray present an 
interesting biological problem, for while they are 
( onnected with each other and, by way of Steimesn, 
open into the sea, they present very different aspects 
of brackish water conditions Both receive fresh 
water streams, but the former is partly tidal and its 
fauna and flora have a predominantly brackish 
character throughout an area which at the time of 
examination by Dr Edith A T Nicol showed 
salmitirs varymg from 9 to 26 8 parts per thousand 
{Proc Boy Soc Edinburgh, 68, 181 , 1938) On the 
other hand the Loch of Harray receives a contribution 
of sea water only at spruig tides, and as a oonsequonoo 
IS almost fresh (salmity 0 6 4 3 parts per thousand) 
and possesses a fauna and flora almost wholly com 
posed of freshwater species The two lochs are tho 
only Scottish localities for the mollusc Nertitna 
fluvxatUea, and the dwarfing effect of brackish con- 
ditions IS seen in the miniature size of this species 
and of Mya arenturxa Eydrobia jenkinai, present m 
both lochs, appears to be a recent unmigrant 

Sheep Population of South Austraha 

The number of sheep present m South Australia 
has been recorded yearly since the foundation of tho 
Provmce in 1836 Dr J Davidson has analysed 
these records and compared the data with the 
Vorhulst Pearl logistic curve expressing tho course of 
the growth of a natural population (Trans Roy Soe 
S Australia, 62, 141, 1938) The progress of sheep 
numbers duruig the past hundi^ years, while 
showing for the first forty years a rapid and steady 
increase which coincided with tho theoretical growth 
of a population, began to exhibit marked fluctuations 
from the normal curve so soon as the limit of density 
was approached Saturation density of the sheep 
population which a natural pasture can carry is 
determined m the main by the feeding value of the 
pasture and tho regrowth of plants eaten by the 
sheep When tho density exceeds this value the 
balance is upset and the carrying capacity of the 
area will decline Recovery of numbers depends 
upon the degree of overgrazing and the power of tho 
pMture to recover In the and climate of South 
Australia recovery is mainly dependent upon rainfall, 
and may bo considerably delayed 

Pole of Fructosans m Carbohydrate Metabolism 
In a recent study of the mtorrolationship of 
sucrose, glucose and fructose (moluding fructosans) 
in the barley plant (Arohbold, H K , Ann Bot , 
N S , 2, 183, 403 ; 1938), attention is once more 
focused on the question of mteroonversion of those 
sugars m stems and leaves The methods of sugar 
determination are reviewed m tho first paper, and 
the results presented m the second The obiMrvation 
that, while tho concentration of reducing sugars 
decreases from apex to bcu» m tho stem, that of 
fruotosan and of sucrose rises, entirely supports tho 
view that firuotosans are secondary m ongin, m spite 
of the foot that they are here fotmd m leaves , and 
that they arise from reduemg sugars ^d not from 
sucrose. Any condition which liimts the demand for 
soluble sugars (for example, removal of ears, nitrogen 
defioienoy, etc ) causes an mcreased accumulation of 
fruotosan m the leaves, where under normal condi- 
tions It M present only m small amounts It is shown 
that m leaves no conversion of fructose to glucose 
IS neoesssiy to account for polysaoohande pro- 


duction, provided that fructose is the sole source of 
carbon for respiration, and largely for protein 
synthesis In stems, however, such a conversion does 
seem necessary On the other hand, tho formation 
of fructose from temporarily immobilized sugar seems 
to necessitate conversion of glucose to fructose a 
process which may bo ro\ orsed when sugars are again 
in demand 

Morphology of Sorghum Species 

A STUDY of tho intomodo and sheath lengths of 
Sorghum species by Rangaswami Ayyangar and hts 
co workers has shown that, in general the longer the 
species 18 m reachmg maturitj, tho taller the plants 
and tho greater the number ot intemodos (Proc Ind 
Acad Set , 7 , 1938) On thi basis of those measure 
ments, they divide tho Sorghum species into three 
groups , in group 1, including tho early species, the 
intomodo length shows a steady increase from the 
base of the plant to the pedum le in group 2 the 
modiiim species os regards maturity, the intomode 
length increases up to a peak then falls before 
mereasmg again to tho peduncle , whilst m group 3 
the late species, the intomodo length rises to two 
peaks before finally rising to the peiluncle Thus 
groups 2 and 3 show a unimodal and bunodal dis 
tribution of mtemode lengths respectively The mter 
nodes are apparently measured from ground level , 
for greater exactitude, it would have been useful to 
indicate the position of the first mtemode measured 
relative to the intemodes produced by the shoot 
above the colooptilo fho sheath lengths give tho 
same general distribution as mtemode lengths, but 
to a loss marked extent Tho tillers do not neoessarih 
show the same mtemode distribution as tho main 
axis , in some bimodal species, the tillers, with their 
shorter growing period, have a unimodal distribution 
In breeding, short stems, early maturity, coupled 
with imimi^al distribution, behave as simple domm 
ants to tall stems, late maturity and a bimodal 
distribution of mtemode lengths 

Mould Fungi of the Punjab 

H Chaudhcbi has recently published a detailed 
annotated list of moulds of the Punjab (Proc Ind 
Acad Set , Sect B, 8, No 2, Aug 1938) Sixteen 
species of the genus PentctUtum are described, and 
with the collaboration of M Umar, 31 species of 
Aspergillus are further considered Cultural and 
nucrosoopioal characters are given m detail for many 
of the important species, whilst references to further 
work are cited for all Ihe mould flora of the Punjab 
contains some indigenous elements, but many of the 
species described are widely distributed Species of 
Aspergillus and Penicilltum which occur m India, 
but have not so far been recorded in tho Punjab, 
are moluded m the papers, thus making them, in 
effect, part of a mould flora oi India 

Plant Diseases of Greece 

The VerticiUium wilt of cotton is distributed over 
wide regions where the host can grow, but tho advent 
of this disease to Greece is somewhat puzzling. J A 
Sarejanni discusses the question m a paper entitled 
“La Vertioillioeo du Coton en Greoe” (Ann Inst 
Phytopathologique, Benaki, 2nd year, 2nd fascicule, 
79-85; 1936) Native Greek cotton is immune to 
attack by the fungus VertustUium alboatrum, but 
several Amenoan varieties were mtroduoed a few 
years ago These were quickly attacked by tho wilt 
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fungus, and after a survey of possible sources of 
infection, it is roncluded that spores of the organism 
were either oamod upon the fibres surrounding the 
seed, or were present in the water of irrigation The 
latter method, though implying wmd transmission 
of span's over considerable distances, appears to bo 
the more likely, as the cotton sooil was disinfwtoil 
against Bacterium malvacearum, which treatment 
should also kill the spores of V alboatrum The same 
author also announces, in subsequent notes, the 
discovery of Seplonella oleicola, a newly doscnbeil 
parasite of the olive, and Microdiplodui rapsrci, a 
now species jiarasitio on pimento 

Recent Earthquakes recorded at Hamburg 

Db E Tams reports that earthquakes have been 
recorded recently at Hamburg as lollows (1) Nov 
6d. 8h. 66m. 34s P compressional epicenti-al distance 
9.300 km (2) &d llh. 2m. 24s. P compressional 
cpicentral distance 9,300 km (3) 6d 9h 6m Os 
epicentral distance 9,000 km. (4) 6d 27h 60m 578 
P compressional at epicentral liistance of 9,000 km. 
(6) 9d Oh. 28m. 11s H ililatational epicentral distance 
9,100 km All the times are m (J C T These confirm 
the readings from Kew and Stuttgart given previously 
and probably refer to an epicentre or epicentres under 
the Pacific Ocean to the east of Japan 

Acetylchohne Hydrolysis 

CoNTiNTirNa their work on the kmetics of choline 
esterase «n xnvo, Clark and Raventds (Quart J Exp. 
Physwl , 28, 166 and 177 , 1038) havo compared the 
rate of hydrolysis of acetylcholine by strips of frog’s 
auricle with the rate of recovery of the heart from 
stimulation of the vagus nerve. It is suggested that 
a smgle stimulus to the nerve releases around each 
heart cell some 20,000 molecules of acetylcholine, 
most of which is destroyed by hydrolysis The 
hydrolytic process is a relatively slow piwess, 6-10 
sec. being required to reduce the concentration of the 
acetylcholine liberated to half Tlie contracture 
e\ oked m the skeletal muscle of the frog by applica- 
tion of acetylcholine, similarly, is a long-lostmg 
phenomenon, and the authors consequently doubt 
the existence in muscle of an enzymic system capable 
of destroymg, withm a few nulliseoonds, the acetyl- 
choline liberated at the endings of a motor nerve 

Flavour and Aroma of Butter 

Control of the physical condition of butter is 
more or loss a mechanical function, and large dif- 
ferences m texture are rarely encountered. Flavour 
and aroma, on the other hand, are dotormmed by a 
complex of biological, biochemical and chemical re- 
actions and in consequence may vary widely. E G 
Pont has recently discussed some of these problems 
(J Auatralum Inst. Agrt A’ct,4, No 3, 131). Generally 
speakmg, butters may be divided into two groups, 
one bemg full flavoured, aoid and prepared by a 
starter contammg bacteria, the other being mild, 
slightly acid or even alkaline, for which no starter is 
requir^ The former is largely produced m Denmark 
and many other Continental countnes, whereas the 
latter is manufactured almost entirely m Australia 
smd New Zealand FuHness of flavour, however, 
appears to bo directly dependent on the diooetyl 
content of the butter, brought about by the complex 
fermentatKXi processes mduced by the starter. Un- 
fortunately, the senes of auto-oxidatrve reactions do 
not cease at the desired point, with the result that 


starter butter has not nearly such good keepmg 
quality in cold storage as the non-starter type. The 
chief problem, therefore, is to find some means of 
improving the flavour without reducing the keeping 
quality Since diacotyl itself, in the concentrations 
found in butter, does not actively promote deteriora- 
tion, there is no fundamental reason why the flavour 
of the mild type of butter could not be mtensified 
without affecting its other desirable qualities. There 
are, however, considerable technical and other diffi- 
culties in the way, but in view of the fact that on 
the English market (which absorbs the bulk of the 
Australian butter) a product with a full flavour 
always commands the better price, the point is 
considered worthy of further attention 

Hydration of Vitamin Bi 

The water of crystallization of vitamin B, (which 
IS deli({ueacent ) has been variously given as one half, 
one, or approximately one, molecule of water jier 
niolei'ulc of vitamin W A Bnstodo, N B Tihiiimt 
and T J Webb (J Amer Chem Soc , 60, 2393 , 
1938) have determined this inagnitiide by different 
methods They find that the results of dissociation 
pressure moasiiroments are liable to lack of repro- 
ducibly owing to minor details m the preparation 
of the vitamin, such as methwls of removing solvent, 
etc .Standardized procedures were adopt^, but it 
was found that slight variations in the aqueous 
pressures to which the samples were exposed gave 
rise to appreciably variable water contents of the 
vitamin, mdicating that the problem was not one of 
an ordinary system of hydrates. The degree of 
hydration corresponded with about 0 4 per cent of 
water at 1 mm pressure of vapour and varied con- 
tmuously to 6 -2 per cent at 19 mm At the vapour 
pressure of the saturated solution, 20 9 mm , the degree 
of hydration corresponds approximately to one mole- 
cule of water of crystallization per molecule of vitamin 

Paths of Ions in the Cyclotron 

In the cyclotron, particles are introduced near the 
centre of a magnetic field and are accolerated by a 
periodic electric field applied between two semi 
circular electrodes. The psutioles describe closed 
circuits in time with the alternations of the field, so 
that they are accelerated at each revolution and the 
size of their orbits continually increases. If the 
velocities are so high that the relativity value of 
the momentum differs appreciably from mv, the time 
of description of a circuit in a uniform field will 
increase with increasing velocity and the particles 
will got out of phase with the electric alternations 
unless the magnetic field mcreases radially It has 
been shown by Bethe and Rose that a radially 
increasmg field exercises a dofocusing action on the 
ions, causing them to diverge on either side of the 
median plane. This effect sets a limit to the velocities 
usefully obtainable with the cyclotron. L H Tliomos 
now shows (Phys Rev , 64, 680 ; 1938) that a varia- 
tion of the field with polar angle may introduce a 
compensating focusmg effect. The required variation 
IS of the order v/c, and the variations considered in 
the paper are a function of the radius and havo 
pent^ r/ 2 m angle. It is shown that the resultmg 
orbits for the particles are stable, and that the 
focusing obtained is not upset by the presence of the 
electric field. The Bethe-Rose defoousing limitation 
on the performance of the cyclotron can therefore 
bo removed in principle 
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Molecular Films* 


T he forces between molecules of organu liquids 
of non lonio typo are ordmarily of such short 
range that they act only when the molecules are m 
contact The magnitude of the foico depends mainly 
upon the area and the nature of, the two contacting 
molecular 8urf£ice8 This principle of mdependont 
surface action has been a useful guide m the develop 
nient of theories of surface tension phenomena and 
should be equally valuable for theories of vapour 
pressures and solubilities It leads directly to the 
concept of molecules having hydrophobic and hydro 
philio parts which spread as oriented monolayers on 
a water surface 

Such monolayi rs can have the properties of two 
dimensional gases, liquids or solids A typo of film 
called a duplex film, having no three dimensional 
analogue, has two mterfaces (an upper and a lower) 
which are separated by a thin three dimensional layer 
(the mterstratum) 

Ixpanded films such as monolajers of myristic 
acid on acidulated water are duplex films m which 
the mterstratum is a hydrocarbon liquid The lower 
mterface contains all the hydrophilic groups These, 
because of thermal agitation constitute a two 
dimensional gas that exerts a surface pressun 
causmg the expansion of the film 

Many proteins, although very soluble in water 
form remarkably insoluble monolayers which are 
duplex films I ho mterstratum consists of poly 
]>eptide chains which form loose loops attach^ at 
intervals to the upper mterface by hydrophobic 
groups These give to the upper mterface the pro 
parties of a two dimensional gas When the mono 
lajer is compressed some of the hydrophobic groups 
are driven from the upper interface into the mter 
stratum The irre\erRible formation of the mono 

• Substance of the 1 ilgrim 1 runt Le turc 1 11 m r 1 by Pr I Lang 
mulr Kor M m H S before the Royal Society on Dec mb r b 


lasers mdicates that the globular proteins have aii 
entirely difftront stiucture and gives sujiport to tho 
cvclol theory 

The viscosities and clasticitiis of monolayers 
furnish infoimation regarding the (loss linkages 
between tho (hams 

Stearic acid spread on water contaming tracts of 
barium salts gives monolayers whu li can be doposittd 
by a dipping proci ss upt n solid plates By succi ssiv'o 
dips any number of lajcrs up to 3 000 can bi built 
up Optical meosuiomonts involving mterferonce of 
light reflected from tho top and bottom surfticos, give 
accurately the thickness of the film 

Single monolajers of various substances, deposited 
upon barium stoarato multilayeis of critical thick 
ness (about J wave length) are readily visible to the 
naked eye betauso of the change of colour With 
monochromatic light th thickness of the monolayer 
can be measured to within about 2A 

Tho barium stearate multilayers are both hydro 
phobic and oloophobio (non wettablo by oil) Dipping 
mto dilute solutions of thorium nitrate causes an over 
turning of the outside layer of molecules making the 
simlaco polar and hjdrophilic Such conditioned sin 
faces can absorb manj organic substances from solu 
tion giving observable increases of thickness This 
technique serves as a valuable tool in biological 
mvostigations 

Free steario acid m barium stearate multilayers 
can bo dissolved out by dipping the film mto benzene 
ooiitammg 1 per cent alcohol, leaving a skeleton of 
tmehangod thickness but of refractive mdex which 
may be as low as I 2 The application of a drop of 
oil fills the pores of tho skeleton without wotting the 
surface and restores the original colour iilms of 
many substances may be deposited upon skeleton 
films and the permeability of (ho deposited films to 
liquids or vapouis can thus be measured optically 


A Primitive Philosophy of Life* 


I T has been rather tho fashion of recent years to 
make too light of what is known as the com 
parative method m anthropology, used with such 
effect by Su" Edward Tylor and pierfeoted by Sir 
James Frazer So much of the work Frazer has done 
m that field is now taken for granted, that we are 
perhaps too prone to forget tlwt but for tho com 
parative work done by him much of the mtonsive 
investigation mto particular areas which is now 
possible would scarcely have begun to take place 
In the present lecture, a hyiKithwis <is put forward 
m regard to oertam conceptions on which Sir James 
has had much to toll us — conceptions of life 
That conception of life which forms the subject of 
the leoture was first thrust on Prof Hutton s atten 

• A Primitive Pbiloeophy of Life By Prof J H Hutton (The 
Pmier Leoture 1#88 ) Pp 24 (Oxford Clarendon Prom London 
UnlTemty Prem 1838 ) 2i net 


tion when investigat iiig tho head hunting practices 
of tho Naga tribes of Assam The Karon apparently 
regard tho soul os leav mg tho body and proceeding 
to tho underworld where eventually it becomes a 
vaporous substance in a bladdir or egg, which bursts, 
and the conttnts spread over tho fields, fertilizing 
tho developing flower of tho rice plant and other 
herbs of the field This seems to embody a conception 
of life as a material fmite substance — a vaporous 
matter, limited in form and extent, and on the 
possession of which tho propagation and renewal of 
life depends It is to be notio^ that this condensation 
of the life substance does not take plaoe immediately 
after death, but tho shade of the deceased contmues 
to exist in a land of shades as a sort of separable soul, 
before tho pupating process, which precedes tho next 
manifestation of the psyche as a sort of fertilizer of 
vegetation Clearly the belief of the Karens is not 
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rudunentary but has been the subject of speculation 
and elaboration. 

This idea of the Karens does not stand alone, but 
has many parallels, particularly in the Indonesian 
area The notion of dew as embodying life sooms to 
be widespread, and was not unfamiliar in Great 
Bntam, for example, m the seventeenth century. 
One of the most meticulous and detailed beliefs 
about life-material, or ‘soul-substance’, is recorded 
among the Kai of what was formerly Gorman New 
Guinea. Lifo-matenal is there identified with the 
shadow, the reflection and the personal name, and 
appears to reside in every part of the body, saliva, 
excreta, the glance of the eye and oven the voice 
This idea is not fon^ign to civilized ideas, for it 
appears m Plato’s “Timaeus”, and is said to bo found 
in the Taoist philosophy of Cliina, while in the 
Vedanta philosophy of Hinduism, the body is the 
extenor of a senes of slieaths encasing the soul, of 
which the interior 1 ^ material sheaths accompany 
It on its migrations. 

Soul material is particularly strong m certam parts 
of the body, particularly the head In San Cristoval, 
one soul emerges from the head aftbr death, a round 
stone or fossil being used as a receptacle, m which it 
18 placed among the family gods, or, it may be, m 
the fertilizing waters of a river. The other part of 
the soul similuly goes uito a sacred stone of a 
baetyho nature, just as the soul m so many Noga 
tribes enters the wooden statue on the grave, or the 
memorial stone erected in the rice flel^ A third 
possible destination for the San Cristoval souls is 
the mandible of the deceased. Henoo the mandible 
of a dead chief is preserved to bring luck in hunting, 
or to rommd them of the duty of blood revenge. 
I’he importance of the lower jaw is widespread m 
Indonesia, and extends to Polynesia, while in West 
Africa the possession of the mandible gives power 
over the ghost. 

These beliefs m the selective location of the soul- 
substance in the hood, and its relation to fertUity, 
are basic m the practice of head-hunting The 
Kwotto seem to state specifically that the enemy 
hood IS abstracted in order to transfer to the de- 
oapitator, or rather to his community, the virility and 
power of the slain, and so to build up a sort of 
virility -power reserve, to be drawn on as the com- 
munity requires 

In many instances the life material is m the blood ; 
and Sir James Frazer mentions many instances 
wherein the blood of the killed is partaken of by the 
killer, as well as carefully avoided, because it contains 
the life of the dead animal. The liver, the heart, the 
bram, or the eye are regarded as seats of life by 
various races. In parts of Papua a man will choose 
to eat particular parts of the body to reinforce some 
weakness of his own j whdo elsewhere people stand 
under the platform of the deceased to absorb his 
qualities by anomting themselves with the putrescent 
fat Cannibalism, as an act of moummg, may also 
arise from this same soul-substanoe notion, as m 
Australia survivors are urged to eat portions of their 
dead, so as not to disturb the camp with their 
mourning. 

That life material is regarded as present in gram 
is indicated by the abhorrence with which the code 
of Hanu regards the act of pounding or grinding it, 
while in Indonesia plants are reguded as having 
soul-substuioe similar to that of man. Many tribes 
plant a ooecmut at the birth of a child, when the 
soul substance of the child is bound to the tree os it 
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grows up. Similarly m Africa, there are stones of 
the transference of a soul to a plantam tree by means 
of the placenta planted at its foot, and m India of 
the fertilization — pollination as it were— of women 
from the flower of jasmme, or by the petals of the 
rose tree growing from the tomb of some long-buried 
saint. 

Human saorifioe is clearly traceable m many cases 
to this same belief in life as a finite substance to be 
transferred from one person to another, or to vegeta- 
tion and livestock Human sacrifice, it has been 
pointed out, seems to be particularly closely associated 
with agnoulturo. It is possible that the association 
between the souls of dead ancestors and the crops is 
to be traced to some praotioe of eolleeting wild grass 
seeils and leaving them by the dead os a provnsion 
for the future, and the observation of their germma- 
tiOD and growth It has been suggested that the 
practice of agriculture may have started m this way. 
It 18 therefore not inconceivable that the desire to 
provide for a crop of food grains may have some- 
times led to the slaughter of an mdividual to afford 
a good grave 

Another aspect of the idea of life as something 
concrete and finite is in its separability from the 
body Hence it must be conceived m some sort of 
form , and we find it commonly as bee, butterfly, 
firefly or beetle. It seems clear then that from this 
conception may arise a philosophy of the soul, con- 
ceived m zoomorphic or anthropomorphic shape , 
while its situation m various fiarts of the body gives 
rise to the idea of a multiplicity of souls From this 
the way is open to the development of every form 
of animism, polytheism, or monotheism, to say 
nothing of a conception of metempsychosis and a 
future life Again, from this source are likely to 
develop theories of naguahsin and lycanthropy, at 
any rate of the kind found m Aswm and West 
Africa ; also the idea that the collective soul of the 
herd may be spiccially associated with a single 
mdividual, as m Indonesia one animal is the leader, 
or a Ftnu tree m a grove is considered the chief, 
who takes care that the soul substance of the other 
trees does not vamsh So the leader of a commimity 
could be the special receptacle of the communal life 
material, and totemism, so often associated with the 
external soul, would then bo traceable to the same 
idea It IS possible that ideas about mcest, so difficult 
to account for, may be derived from the same idea, 
for exogamy is necessary to amass fertihty and life 
from outside the oommumty ; while for kings, 
moestuous marriage was enjoined, whether m order 
to keep the tribal life pure, or as Sir James Frazer 
suggests, to mamtam hereditary right to rule, which 
h«is been vested m the female Ime. 

A first stage m abstraction leads to the idea of life 
as a force or power, matM, then, perhaps mevitably, 
to taboo, wl^e one Mpeot of the soul substance 
doctrme tends directly to sympathetic magic, as 
action on hair, nails, spittle, etc., affects the whole, 
of which it formed a p^. 

Question arises how did this idea originate. It 
seems probable that limitations of language have 
played a part in determining ideas as to Ide and soul. 
Primitive language is ve^ rich in concrete terms, 
but poor in abstract. No doubt the lack of uiy 
terms other than oOnorete ones, represmting a 
similarly restricted mental unagery, has been lately 
responsible for the idea of life as a concrete &ite 
element and, therefore, for the idea of soul sub- 
stanoe. 
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National Parks 


A r a meeting of tlie Lmnoan Society held on 
December 8, the objects of national parks 
were discussed ITie imm^iate cause of the dm 
cuBsion was a letter from Prof J B Cleland, chair 
man of the Commissioners of the National Park at 
Belair, South Australia, who asked for “an authori 
tative definition of a National Park" and an expres 
Sion of opmion as to how far facilities for sport and 
recreation should be allowed to replace the original 
flora and fauna, especially when the Park m near a 
large city 

Prof T G B Osborn, a former commissioner, 
gave an account, illustrated by lantern slides, of the 
Park at Belair It is an area of 2,000 acres m the 
hills to the south west of Adelaide, about eight miles 
by road from the city Its history os a park dates 
Irom 1891, but the area has been preserved in a 
semi wild state smoe shortly after the foimdation of 
the Colony m 1837 Formerly known as the ‘Govern 
incnt Farm’, it served as a depot for horses of the 
Police and Survey Departments The western end 
18 relatively level, with open eucalypt forest (red 
gums, manna gums and peppenrunt) and grassy 
undergrowth ITus is the part which has been most 
influenced by grazmg of horses and clearmgs for 
sports groxmda From this area, which lies at about 
860 ft altitude, two narrow, steep sided valleys run 
mto the eastern {lart, which m one comer reaches 
16,000 ft The valley bottoms have been largely 
cleared of timber, though magnificent specimens of 
the original gums are left Exotic trees have been 
planted among them, and the growth of gross en 
oouraged Here again, sport i^ilities and picnic 
facilities have been provided Most of the stoep 
valley sides and surroundmg hills are relatively 
unaltered and have a covering of stringy bark or 
pink gum trees with shrubby undergrowth Some 
360 species of mdigenous flowering plants €ind ferns, 
includmg about 60 species of terrestrial orchids, have 
been recorded 

An area of seasonal swamp is of special mterost as 
a habitat of the rare lycopod, PhyllogloMum, tmd a 
terrestrial Isoetu A measure of the interference with 
the flora is seen m the 160 species of alien plants 
naturalized m the Park The mdigenous mammalian 
fauna is probably extinct, but many interestmg 
reptilian 8]^ies remam Eighty one species of birds 
have been recorded Like other parts of the Mount 
Lofty Ranges, the Park is liable to damage from 
flres during the dry season The mdigenous vegeta 
tion recovers rapidly after bummg, but frequent 
forest fires open the way to mvasion by alien species 
Grazmg by horses helps to keep the grass short, and 
so reduces the danger of fires during the dry season 
The Comnussioners have not a laige grant for mam 
tenanoe, so they welcome the fees from depasturing 
horses A considerable addition to tevenue is ob- 
tained from the hire of sports grounds, tennis courts, 
and pavihons for picnics 

Sir Peter Chahners Mitchell, speaking on behalf of 
the Society for the Freservaticm of the Fauna of the 
Empire, defined a naticmal paric as on area under 
publio control, with unalterable boundaries, m which 


wild animal and plant life is preserved, and hunting 
or collectmg only allowed imder licence He agreed 
that there is need to modify the definition to meet 
the case of smaller areas near towns, for it is un 
reasonable to expect that an area so situated should 
bo loft exclusively for naturalists 

Dr Julian Huxley pomted out that this definition 
was meant primarily for Africa As a member of the 
Standmg Committee for National Parks of the Council 
for the Preservation of Rural England, ho emphasized 
that a national park in Great Bntam should bo an 
extensive district of beautiful landscape left m tradi 
tional usage Whilst in Africa the preservation of 
flora and fauna might bo the chief object, in England 
possibditios for recreation, walkmg and campmg m 
unspoilt countryside must take precedence In his 
opinion, the Park at Bolair m South Australia is too 
small to fulfil the functions of a national park, but 
it should bo possible to restrict games to certain 
areas, and to establish sanctuaries m the wilder parts 
I he ideal of a national piark foi England embracing 
an extensive district (60-200 square miles) of wilder 
countryside, was developed by Mr John Dower of 
the Committee for National Parks The aim would 
be to preserve the beauty of landscape, allow access 
to the people and afford general protection of wild 
life 

Dr G Herbert Smith, speaking for the Society for 
the Promotion of Nature R^rves, said that, 
small though the Park at Belair is, its use for 
recreation and eesthetic enjoyment is not necess 
arily incomjiatible with protection of flora and 
fauna 

Prof F E Weiss urged the importance of localizing 
sporting focilitits and motor traffic and of mamtainmg 
strict reserves within the park for plants of special 
scientific mterost Mr f A Gardner pomted out 
that one such reserve exists near W Albany, Western 
Australia, for the preservation of Oephalotus, the 
endemic pitcher plant Ho emphasized the difficulty 
of conserving the Australian flora, owing to the fact 
that it is readily modified by recurrent fires and 
human access Mr H I Burkill reported an un 
Buoeessful attempt to oonserve an area of natural 
jungle in the Botanic Gardens, Smgapore 

The inevitability of change was stressed by Dr 
W T Caiman, who pomtixl out that Nature is 
dynamic, not static, and that, unless the traditional 
occupations of the coimtryside are mamtained, the 
flora and fauna of any reserve in Britain will alter m 
a few years 

Summing up. Dr J Ramsbottom said that the 
term ‘Nation’s Park’, first used m Amonca in 1842, 
was mtended to mean an area of country left in its 
‘pnstme state’ 

Replug to the criticism of the inadequate area 
of the National Park, Belair, Prof Osborn said that 
South Australia has also a flora and fauna reserve of 
about 200 square miles at the western end of 
Kangaroo Island ’The vegetation and ammala 
of t^ differ fiom those of the Moimt Lofty Ranges ; 
hence the importance of the small reserve at 
B^ir 
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Count Kaspar Sternberg, 1761-1838 


B orn at Prague on January 6, 1701, Kaspar 
Stomborg was destined for the Church, and to 
that end studied theology at Freising and Rome 
When scarcely twenty-two years of age, ho obtained 
an appointment at Regensburg and gave promise of 
rapid advancement. Turning his attention, how- 
ever, to natural science, he b^an a thorough study 
of botany m connexion with certain forestry duties 
allotted to him. He collected and cultivated wild 
plants and acquired an extensive scientific library 
In 1810 he published his first monograph, “Revisio 
Saxifragarum” 

In the same year, following the death of his elder 
brother, Sternberg returned to Bohemia, takmg his 
herbarium and library with him IVom this time 
onwards he lived alternately in Prague and at his 
country seat, Bfezina Castle near Rodnico m West 
Bohemia, maintaining a keen interest m science and 
supportmg its extension and application to local 
industries He btignn the agitation for a national 
museum and became its first president when it was 
founded in 1818, a post he retained until his death 
Ho appomted Palackj? as secretary of the National 
Museum Society, K. B Presl as curator of the natural 
history collections and later (1830) A J Corda to 
take charge of the zoological section, whilst Presl was 
loft with the botanical part Sternberg gave his own 
herbarium and mineral collections to tho Museum 
and also impoverished himself in the purchase of the 
collections of others to make it as representative as 
possible. Thus ho bought the 16,000 spiecimens 
collected by the Bohemian explorer Thaddous Haonke, 
and engaged Presl and F M Opiz to classify and 
describe them, flnanomg their “Reliquiffi Haenkeanec”, 
which appeared m two sumptuous volumes in 1826 
and 1836 

At his castle near Rodnico, Sternberg amassed a 


wonderful library, which has piassed mto the possession 
of the Bohemian National Museum, and he laid out 
botanical gardens, mcluding hot-houses for tropical 
plants The coal deposits of Bohemia were attract- 
ing attention at this time and Count Sternberg in- 
vestigated the formation of coal and described many 
fossil remains of plants m his “Flora der Vorwelt” 
(1820-38) which ho wrote with the assistance of the 
Presls and Corda, and which remains a phytopalseonto- 
logical classic. It was not his first work m this field, 
for he liad already cornmunicated papers to French 
and Cerman journals on the analogies between fossil 
and livmg plants. 

Sternberg’s mterest in the apphcation of science 
to mdustry is shown m his “Outline of the History 
of Mining and Mmmg Laws m the Kingdom of 
Bohem'a”. This monumental work appeared in two 
parts m 1830 and 1838, and tho frontispiece to the 
first depicts Wonccslos II handmg a document of 
mmmg rights to mmers m 1300, whilst at the end is 
a map of Bohemia m 1600 showing the centres of 
gold-, silver- and other mmmg activities. In the 
preface ho urged the necessity for scientific and 
technical education as a means of chockmg wasteful 
methods m working tho mines 

Most of Sternberg’s works were m German, though 
ho supported what Czech publications there wore and 
ho encouraged the printing of text-books and treatises 
m that language His last public function was to 
preside at the medical congress at Prague m 1837, 
on which occasion he advocated the greater applica- 
tion of science m the study of medicine His memory 
18 perpetuated by the name stembergite assigned to 
the mineral, an argentiferous pyrites, discovered by 
Haidmgor m 1820 

Count Sternberg died at Radnice on December 20, 
1838, after a full and useful life. 


Air Conditioning in Deep Mines 


A t a jomt meeting of the Institution of Mechanical 
Engmeers and the Institution of Chemical 
Engmeers held on May 17, a paper entitled “Engmeer- 
mg Problems associated with the Improvement of 
Temperature and Humidity Conditions of the 
Atmosphere in Mines at Great Depths" was presented 
by Dr. J H. Dobson and Dr. W. J. Walker. In it 
were raised pomts of world-wide importance m con- 
nexion with mining operations which are earned on 
where wet bulb temperatures of mme atmospheno 
air approach 90® F. and approximate to normal blood 
temperatures. The task of the engineer is to produce 
satitfaotory conditions for imdergroimd workers m 
these extremely difflcult conditions, and the authors 
explained the complexity of the problem and gave 
a bnef oooount of the research which has been devoted 
to it. 

In descdbing the conditions to be dealt with, the 
considertdile progress made m modifying them and 
the trend of future developments, the Witwatersrand 


goldfields were cited as an object lesson by the 
authors, who presented the subject in broad outlmes 
with the view of stimulating mterest m this work and 
encouraging suggestions towards a solution of the 
mtricacies mvolved m it. The present working levels 
at these mines are from 0,000 to 8,000 feet, and Band 
mmmg engineers hold that depths of 12,000 feet are 
withm economic possibihties Owing to the nature 
of the dust, silicosis has to be guarded against and 
the wet system of mmmg is employed. This means 
that there must be copious supplies of water at the 
dnlls, at all working points and wherever dust may 
occur. This condition, taken m conjunction with the 
high virgm rook temperatures m restricted spaces 
with a limited oiruulation of air, pomts to the funda- 
mental nature of the problem. To present an idea of 
the magnitude of the heat inflow, the authors estimate, 
m relation to a mine at a depth of 6,000 feet from 
which the monthly output is 160,000 tons of rook, 
that, fium all souroes, 70,000,000 B.Th.U. per hour 
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may be expected Of this total a large percentage 
hoe to be extracted m order to adapt the underground 
atmospheric conditions to the health and physical 
efficiency of the workers 

Three methods m operation were doaonbed At the 
Robinson Deep Mme, a surface refrigeration plant 
IS used which deals with 407,000 cubic feet of air 
per mmute, cooling it from 66°/60‘’ F wet bulb 
temperature to 38‘’/33“ F the cooled air lining sent 
down the downcast shaft to a depth of 7,600 foet 
Underground refrigeration is adopted at the East 
Rand Proprietary Mmo and the plant treats more 
than 8,000 tons of air per day, cooling it from 81° 
to 72° As a contrast to those systems, dehumidified 
(ompressed air is used at various mines of the Anglo 
American Corporation by employing it at every 
possible machine underground This eliminatos one 
source of heat in the use of electric motors, and from 


the practical point of view offers a much simpler 
system at the hot spots than any of the others 
Devaporization of the air is effected by over 
compression It is first compressed to 00 lb /in • abs 
and then taken to an over compressor where it is 
raised to 1 30 lb /in • abs It next passes through a 
cooler, the first wati r separator, the heat exchanger 
whore it is further (ooltd and a second water 
separator from which it goes to the expansion turbine 
Then after passing through a third water separator 
and the heat exohanger it goes to the compressed 
air pipes in the downcast shaft 

As the wet method of mining is responsible for a 
substantial portion of the problem presented, the 
authors also discussed the relative advantages which 
would accrue from the adoption of drier methods 
and dealt with the concomitant problem of the 
prevention of dust 


Preservation of Antiquities of South Africa 


W ITH the view of safeguarding the evidence of 
antiquity m South Africa, the Minister of the 
Interior of the Union of South Africa has published 
orders prohibitmg the removal or export of monu- 
ments, relics, or antiques without the written consent 
of the Commission for the Preservation of the Natural 
and Historical Monuments, Relics and Antiques 
(Notices No 1671 and No 1672, OazeUe of the Govern 
tnent of the Unum of South Afnca, Sept 20, 1938, 
No 2609, pp 966 958) The orders are made under 
the provisions of Section 10 of tlio Natural and 
Histonoal Monuments, Rehqiies and Antiques Act, 
1934, as amended by ^tion 4 of the Natural Monu 
menta Amendment Act, 1937 The antiquities 
oovt red are specifically stated to be drawings, paint 
mgs, and petroglyphs of the Bushmen, or other 
aboriginals, or peoples inhabiting South Africa prior 
to the arrival of the Europeans, implements or 
ornaments known or commonly believed to have 
been used by them, and any anthropological or 
archaeological contents of the graves, oaves, rock 
shelters, middens or shell mounds, and any vorte 
brate fossil turther, the orders cover any objects 
that have been proclaimed, or are capable of 
proclamation, as antique 

While the Commission thus entrusted with the 
responsibility of deciding to whom permits shall bo 
accorded under the orders, is most anxious to en 
courage the exploration of tho noh arohaBological and 
palwontologioal fields of the Union of South Africa, 
and welcomes research by all who are properly 
equipped, it is determmed to do everything m its 
power to ensure proper mvestigation and to put an 
end to such reckless exploitation — often imwitting — 
as has been all too common in the part With this 
object the orders now published embody by laws 
which lay down regulations upon which the consent 
of the Commissiati to the excavation of removal of 
Helios IB made dependent 

These regulations prescribe the terms of the 
application, which must define the character of the 
antiquities and their exact location with a locality 
alwtoh of the area, and require that after removal 
Uie Commission shall be furnished with a desonption 
of the objeots removed, a statement of their destm- 


ation, and when tho investigation is archseological, a 
complete set of plans and stratigraphical records 
Further, the excavator may not dispose of an\ object 
Without tho written consent of tho Commission by 
whom IS also reserved tlie right to retain m South 
Africa a representative collc'ction of the excavatoi s 
finds While the right of sciontifto ownership is 
reoognizod, this may lapse if suitable publication does 
not follow within such tune as tho Commission may 

^In order to ensure tho proper chai actor and tech 
niqiio of the excavation not only must tlie application 
to investigate sot out the applicant s oreilentials, but 
also access to tho excavation is reserved to the t^om 
mission or its representatives , uncmlizod labour 
must bo properly supervised, all material must be 
sieved through a prescribed size of mesh and photo 
graphs of material tn attu, and of seotions of stratified 
deposits must be submitted with notes to the Com 
mission as soon as jiosaiblc Finally, not only must 
a witness seotion be left mtact, but also not more 
then one half of any known area of a site shall be 
demolished, remov^ or oxoavated without the 
speoifio authority of the Commission 

The regulations, though drastu , are such as no 
archseologist could fail to approve It is eminently 
reasonable that the South African authorities should 
seek to protect their antiquities from tho fate by 
which other countries too often have suffered, owmg 
to the removal from its place of origin of evidence of 
value, sometimes unique, of past cultural achieve 
ment Even more important is it, especially m a 
country so sparsely populated and so diffioult for 
supervision, as South Africa, to secure that antiquities 
are not wantonly despoiled, either through ignorance 
or through the mdisoriminate greed of the ouno 
hunter, but that when they must be made the subject 
of mvestigation m the interests of science, their 
evidence should be made available for the advance 
ment of learning by examination imder supervision 
m accordance with an approved scientific technique 
and by fully qualified and responsible mvestigators 
The provision that part of any excavated site, unless 
otherwise determmed, must be left undisturbed, is 
especially oonunendable 
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Science News a Century Ago 

The English Agricultural Soaety 
Thb first general meeting of the English Agri- 
cultural Society smoe its formation took place on 
December 18, 1838, Earl Spencer bemg ui the chair 
The committee, it was stat^, had agreed to publish 
a quarterly journal of its proceedmgs and this 
would contam prize essays. It was desirous of 
enlisting all the talent it could for the discussion 
of subjects of deep interest to the practical fanner 
An award for that year was being given to the 
Rev. W. Pearso, of Winkfiold, Berkshire, for an essay 
on the cheapest and simplest process for analysmg 
soils. The essays sent m on the origm and progress 
of the black oatorpillar, the present state of agri- 
cultural mechanics and the improvement of imple- 
ments had not come up to the required standard 
One prize to be given at the Oxford meeting m July 
1839 would be for an essay m the cultivation of the 
soil for cattle and brooding of stock. A veterinary 
oollege had long been ostablishotl in London, and 
the committee h^ represented that great advantages 
would ocorue if the College, instead of confining its 
attention to horses, would mquire mto the diseases 
of cattle, sheep and pigs A favourable reply had 
lieen received from the College by the committee 


Naval Architects m the Royal Dockyards 

Undbb the heading “The Admiralty and the 
Members of the School of Naval Arohitocturo”, The 
Txmea on December 21, 1838, published a oon- 
tnbution from a oorrospondent referring to the dis- 
satisfaction among the naval architects who had been 
tramed in the School at the lock of recogmtion they 
received The School, which was the first of its kind 
m Qreat Britain, was m existence from 1811 until 1832, 
having been founded os a result of the findmgs of 
Lord Barham’s Commission -of 1806 Those who 
entered the School had been mduoed to do so by 
promises hold out by the Government that after 
proper examinations they would be eligible for the 
positions of foremen, assistant master shipwrights 
and master shipwrights in the dockyards An Order 
in Council of January 30, 1816, had stated that the 
object of the School was to mtroduoe a better and 
more skilful description of shipwright officers mto 
HJd Service. Those who qualified wore under a 
bond of £600 to remam in the pubUc service for at 
least ten years after the completion of their appren- 
ticeship Official countenance, however, was um- 
formly withheld from members of the School, and 
out of the last twelve appointments superior to that 
of foreman, said the writer, only one had been con- 
ferred on a jiewt student 

The history of the School and the careers of those 
who passed through it were dealt with by the late 
Sir A. W. Johns m articles m Engvneervnq of March 12 
and 26 and April 9, 1926 

Technical Education at King’s College, London 

Ik its “Weekly Gossip” column, the Atheneeum 
of December 22, 1838, said : “Having so frequently 
advocated the cause of an improved system of educa- 
tion ... it is with no httle mterest that we have 
watched those demcmstiations which have been of 
late made m litmdiMx, Durham, Dublm and elsewhere, 
m favour of methods of el«nentary instruotK»i<having 


for their basis the great principles of manufacturing 
and commercial science, and systems proposing to 
themselves the practical development of these, and 
their application to the processes of the commercial 
and manufacturing arts . . . and we are pleased 
to hoar that the Council of Kmg's College, m a^ition 
to the well-organised system of instruction to which 
we lately alluded, have recently added a teacher ui 
Mmeralogy ; and yet further to determine the 
practical direction of their course, have at a recent 
meetmg, assigned fees for the formation of one, if 
not two, additional professorships, of an exclusively 
practical nature, having for their object the develop- 
ment of the Economy of the mechanical arts, and the 
Compoaxtxon of machmery An arrangement has also 
been made, as wo are informed, by which students 
who have attamed a certain stage of their progress 
will be secured admission to various manufactories 
and public works carried on m the neighbourhood 
of the metrofiolis.” 

Discovery of Roman Skeletons 

Thb Gentleman's Magazine of December 1838 con- 
tains the following information : “Some interesting 
discoveries have b^n recently made at Shooter’s Hill, 
near Pangboume, Berks, on the Ime of the Great 
Western Railway. Several human skeletons, in a 
high state of preservation, have been disintemeil, 
together with small sepulchral urns, of rude work- 
manship, but elegant and classical devices, and up- 
wards of 40 Roman coins, of gold, silver and brass 
of reigns of Domition, Constantine, Julian the 
Apostate, Constantius, Gracianus, Liomius or Lupi- 
cmius the Pro-Praetor (who was mvested with regal 
authority), and several others Spear-heads, battle- 
axes and spears of British and Roman manufacture 
wore also found ; and some of the graves contamed 
considerable masses of charcoal, without bones The 
bones are well preserved, havmg laid m dry gravel, 
about 4 feet from the surface, immediately over 
laying the chalk ; and one of the skulls appears 
heavier and more consolidated than is natural ’’ 


University Events 

Dubuk. — On December 8, the honorary degree of 
D.Sc. of Tnnity College was conferred on Dr R 
Lloyd PrsBger, formerly librarian of the National 
Library of IreUmd, and Prof. E. S. Goo^oh, pro- 
fessor of zoology emd comparative anatomy m the 
Umversity of Oxford. 

Dubhah — Dr. F A. Paneth, reader m atomic 
chemistry m the Umversity of London, has been 
appomted professor of chemistry m the Durham 
Division, vacant by the appiomtment of Prof 
Irvme Masson to be Vice-Chancellor of the 
Umversity of Sheffield. 

Lokook. — ^M r. E. R. J. Hussey b«a beoi appomted 
as a thud Heath Cleric lecturer for 1938-39. 

SHonixim. — ^The following resignations have been 
recently received : Dr. Arthur Pool, from his post of 
lecturer in mental diseases ; Mr. A. W. Fawcett, 
from his post of lecturer m surgical pathology ; Mr 
H. E. CoUins, from hm post of lecturer in mming. 
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Soaeties and Academies 

Edinburgh 

Royal Society November 7 
A 1) Peacock and Atrs R Sanderson The 
cytology of the tholytokouBly jiarthenogeiietic saw fly 
Thnnax macula K1 Iho fom liv ing saw fly, Thrtnax 
macula K1 in the laboratory at least, reproduces 
solely by females All male, orpniloininantlyall male 
b t»od8 occasionnlly appear under parthenogenesis but 
the males so far appear to be reproduetivcly us» leas 
The female somatic and germ tissue lonstitution is 14 
tliat of the male spermatogonium and spermatocyte 
coi its 7 Autorogiilation of chromosome numlier 
in the parthenogenetic female producing egg shows 
only one maturation division non rodiii tional and 
the formation of only one polar nucleus 

Mary H Latham Some Focene Ostrucoda from 
North West India 1 ho collections of h oceno 
Ostracoda described in this pajier weie made by 
I leut ( olonel L M Davies and by Mr Pinfold of 
the Attock Oil Company Iho specimens are of par 
ticiilar interest and importance owing to the fact 
that very few fossil Dntomoslroca hiul previously 
lieen found m India Both Ramliidie and Cythendeo 
are especially abimdant m bods of Upper Ranikot 
age in the Pimjab and Attock districts It therefore 
becomes evident that these beds were of a pro 
dominantly estuarine facies During the later Palaio 
cene and the Lower and Middle Focene times 
Ostracoda became exoeedmgly rare and small prob 
ably owing to the extension of marine conditions 
W Peooie Establishment of the trichromatK 
thiory of colour vmon The various points on which 
misunderstanding arose regarding the essential iinjili 
cations of the tnchromatio theory were rovioweil 
Inessential postulates were froipiently looked upon 
ns fundamental although they were only introduceil 
for purposes of ready description Again postulates 
introduced only as bemg the moat simple to be 
retamed only so long as no occasion for expansion 
arose were taken as necessary The latest of those 
was the postulate regarding the magnitudes of the 
component colour vectors which has been amoniled 
by Schroedinger Three independent stimuli an now 
universely recognized as sufflcient So three sensations 
follow logically and trichromasy is established 
B N Desai P M Babvk and Y S Paranjpe 
Importance of dialysis m the study of colloids 
(S) Colloidal gold (6) Colloidal vanadium pentoxido 
The cataphoretic velocity of the particles in gold and 
vanadium pentoxide hydrosols and their tendency 
to aggregate in the presence of electrolytes are 
markedly dependent upon the extent to which the 
sols are dialysed Hence oertam apparent anomalies 
may be attributed to disregard of the mfluence of 
dialysis The behaviour of the sols on dialysis and 
dilution shows that the properties of such systems 
are not related m the simple fashion frequently 
postulated In particular, it would appear that the 
stability does not depend directly upon the magnitude 
of the particle charge 

Ian Sandbuan Molecular spectra of the hydrogen 
isotopes (1) Application of the rotating vibrator 
model to the states of D, Measurements of some of 
the band systems of deuterium m the visible part of 
the spectrum are now available from the work of 
O H Dieke and his collaborators Difllculties raised 
by the practical application of the theoretical work 
of the late J L Dunham to the spectrum of the neutral 


molecule of deuterium are discussed and the con 
stants of two of the molecular states are calculated 
and compared with those for the corresponding states 
of the neutral hydrogen molecule It is shown that 
the potential functions of the two isotopes differ 
considorablv and that the equilibrium mtemuolear 
distance is greater for hydrogen than for deuterium 
at least in one of thi states considered The lusults 
of tho analysis are sufficiently consistent to indicate 
that in states of the type considered the rotatmg- 
v'lbratoi model provules an accurate means of spectral 
analysis and ofxns up new avenues for investigation 

G N Watson Ihe computation of tho trror 
function 

1 M MacKobkrt Solution in multiple senes of 
a t>pe of geniralized hypergeometrio equation 
rhoHo g IK rali7 1 liypergooniotni i qualions wliioli 
are of tho same type as tho ordinary hypergoomotric 
equation have solutions in terms of generalized hyper 
geometric functions in the domains of tho origin and 
of inflnit} This is also the cos for the ordinary 
hypergoometi 11 equation in tin domain of thi unit 
point, but it IS not true there for the geniialized 
equations In this pajier solutions for these ec|uations 
in tho ilotnain of tho unit i>oint are obtained in tho 
foim ot multiple sines 


Pans 

Academy of Sciences (C R 207, 949 1020 Nov 21, 
1938) 

<) Bertrand and O Brooks Methoxyl content 
of lignihed tissues 

(. CriRAUD Derivatives of functions which corro 
spond to a problem of the Durichlot type 

L Daniel Two curious cases of vegetative 
revival 

L Hibiikut Curves of i jual aigument iini 
valent cellules inversion of fonctwna erUtires 

L loHAKALOKi Some propirtiis of the gamma 
full! t ion 

L (lOLDSTKrN Statistical mtcrjin tation of tho 
rocomhination of atomic niielt i 

Mile N MoRotiLFXr Research on cyanogen in 
stars of types AO and AO 

G (.ARCiAandA Rosenbiatt Stokes b formula 
m tho theory of gravity 

M ScHLTiMBEROKR and V Baranov Gravity 
anomalies in the region of Alonyon 

Mllf P IAvrier Kmomatic geometry adapted 
to tho theory of quanta 

J Loiseau Remarks on tho subject of the theory 
of relativity and the representation ot phenomena 
in space of four dimensions 

A Datzbff Stable orbits in a reduced problem 
of throe bodies 

P Ckavasse Moasuremeii* of the acoustic tune 
of rev orlieration 

E Hoohard Artificial moihflcation of oertam 
oonstants of a galvanometer 

A Ollivikb Evaluation of the speciho magnetic 
rotatory powers of dissolved feme nitrate and of oeno 
sulphate 

y DoLBjdsK and M JeSbk The separating power 
and the penetration of X rays in mosaic crystals 
V Karpbn Adherence of tho framework to the 
concrete m reinforced concrete 

Mllb H thi Noa Reduction of orange 2 and 
of ipethanile yellow at the dropping meroory 
electrode 
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W. Heixkb and E. Vabst : Remarks on the 
action of alcohol on colloidal systems with hydrophile 
particles 

Mhk. R Duval and C. Duval • A sodium oobalto- 
pyrophosphate 

E. Gbillot • Eeutral and basic lead inonocblor- 
ethanoates. 

E. Cattelain . Some derivatives of p-[4-mothoxy- 
phenyl] methylpymvio acid 

E. Raouxn i Age of the granitic rocks m the 
Pyrenees 

C Fbanom-Bobuf : Data on the transparency of 
the maritime Aulne at TiAgarvan Such measure- 
ments can be used to study tho currents of this 
nver. 

J -L Pebbot and M Pebbot Chromosomes of 
the genus Hdvc 'ITio chromosome number of this 
genus IS 27, not 12 or 24 as has been reported by 
earlier investigators 

M -L Rocco Metabolism of compounds of punne 
origin m insects Excretion of uric acid is not the 
general rule , the acid, as m vertebrates, is generally 
degraded by onzYnie action to allantoin or allantoic 
acid 

Mllb C -T Baudouy ! Formation of ovokeratm 
m Raja batta 

L. Bounoubb : Segregation of the germinal layers, 
and the general problem of embryonic segregation 

R Lbcoq and R DurvAU . Influence of conditions 
producing total avitammoeis B or mineral dis- 
equilibrium on tho composition of the muscle of tho 
pigeon. 

Raymomd-Hamkt : Hypotensor and vasodilator 
effects of cryptolepme, an alkaloid extracted from 
Or\fptol«pxa tangutnoUnIa Sohlechter 

R. Cbauvim I Reddening of the migratory cricket. 
The cricket and other acndians have beneath the 
skin a yellow compound which becomes red on 
reduction. 


Vieniu 

Academy of Sciences, October 2(1 

E SpAth • Peganm (vasicm) (13) A review of 
recent work on this alkaloid 

F. Galinovbby and H Bbbtsohneidkr • Thermal 
decomposition of oholestenonpinaoone. 

Hebta Sohbiohenbebokb . Production of arti- 
ficial radioactivity m europium, rubidium and 
oeesium by irradiation with neutrons. In the case 
of europium, P-activities with half periods of 9-2 
hours and 1'2 years were found. Rubidium gave 
P-aotivities with half periods of 18 nunutes and 18 
days, while osesium gave an activity with a half 
penod of about a year The percentages of these 
aotivitiee which are due to thermal neutrons wore 
found. , 

A. Skbabal ; Rate of formation of chlorate m 
bleaching solution. 

H. Bbnvdobp and E. Ruicpr : Badly oonduotmg 
surface layers on apparently clean metals, and their 
effect on the operation of sensitive electrometers. 
Instability of the sero of a string electrometer is 
ascribed to a badly oonduotmg layer on the surface 
of the flbro, which can retain charges and has 
a variable contact potential to the otlm electrodes. 

H. Sbklxbikb ! Occurrence of diabase on the 
Chnstophberg at Klagenflirt 

R. KmsBKL : Geological profile of the Kehr anti- 
oline (southern slope of the Flesohkogel at Oras). 


Dec. 17, 1938, vol. i42 
Appointments Vacant 

18 arc invited for the following appolntmcnU, on o 


Technical College — Tho Director of Education, BdnoaUo 
Burnley (December 2Z) 

Chsmist In the Ordnance Factory, Irvine, Ayrahlre — The Under- 
•locrotary of State (C 5), Tho War Offleo, London, 8 W 1 (Quote 
Appta IIZ December £3) 

DIKSCTOB or WATSR EXAMlXAnoN to the Metropolitan Water 
Board — The Acting Clerk, Ofltcea of the Board, 178, Hoaebery Avenue, 
K C 1 (December 31) 

INSPEOTOR OK AOBIOOtTCRAl, AND HORTICCLTITRAL KDTTrATION AND 
Hrsraros. Ministry of Agriculture and FlRherloa — Tho Secretary. 10 
Whitehall PUce, S W 1 (December 31) 

AaaisTANT lo THE ADVI80RT CHRIII8T, Department of Agriculture. 
Unlvenlty of Cambridge — The Secretary (January 7) 

Sboretart of the Inatltution of Klertrleal Kngineera — The Chairman 
oftlie Selection Committee (February 1) 

Lbotdhir in Uboorapht In the Portemoiith Municipal Cullcg< — 
The Koglatrar 

Prokriwor of ZooLOoy In the University of Reading— The Regtetrar 
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AnnabrftheC'ape Oliaervatoty Vol 14, Part 3 Stellar Parallaxes 
(tod Serlo) determined In the Yean 1B^-I»31 with the Victoria 
Teleaoope of the Royal Observatory, Capo of Wood Hope, under the 
direction of Dr H Spencer Jonea Completed for publication under 
the direction of Dr J Jackson Pp xltlOO (London 
BUUonery Office ) 11a net (£211 

Tubenmloab In Cyprus an Interim Report on Its Incidence and 
Means of Control msde under the anspleos of the Nstlonal Association 
for the Privoutlon of Tuberrulusis By Dr Noel Dean Bardswell 
Pp vl-t-228 (London Adlard and Son, Ltd ) it td 12211 

Tuberculoals, Cancer and 2iuo an Hypotbesla By Pouglaa 
Barren Cruickshank Pp xv + re (Papwortli 81ms Woodhead 
Memorial Laboratory) (2211 

Board of Education Selenoe Museum Selenco In the Army s 
Brief Account of the SolentlQo Training and Teelmloal Work of the 
Soldier To-day, as Uluslrsted by a special War Office Exhibition 
held at tho Science Museum, November ISaS-February 1989 By 
Anthony Armstrong Pp £0-1-3 plates (London HM Stationery 
Office) «d net [2211 

Proeeedlngi of the Royal Society of Edinburgh, Sceslon 1987-1938 
Vol 68, Paris, No 16 Two Casee of Malformation of the Olll-ooven 
In Salmon By Dr V Tohemavin Pp 233-241 -1-1 ^ate 1« Vol 
68, Part 8, No 17 The Dynamice of Sheet Intrusion By Dr E M 
Andenon Pp 242-261 Is (Edinburgh Robert Grant and Bon, 
Ltd , London Wllllanu and Norgate, Ltd ) [2311 

Air Ministry Aeronautical Reteareh Committee Reporta and 
Memoranda No 1816 ^22) Full ^le TesU of the Airspeed 
Envoy Type A 86 0 By J B Scrby.R H FrsnelsandP Fortewue 
Pp 10 Is Od not No 1826 (3861 and a) DIRiulon of Load In 
certain Sheet-Stringer ComblnaUcms By Dr W J Duncan , with 
an Appendix by H L Cox Pp. 16 2s 68 net No 1827 (3386) 
Tho Use of the Principle of Minimum Potential Energy In Protllems 
of Static Equilibrium By D WlUiami Pp 18 2s Od net. No 
1829 (3066) Meaanrements of Accelerations at DlOerent Parts of e 
Boat Seaplane during Take-oO and Landing By G C Abel Pp 
12 2s &f net No 1880 (2776) Streesed-ekln Structures— Com- 
preeslon Tests of Panels wKh Tubular SUIfeners By I J Oenml 
and Dr B 0 Dickons Pp £8 4s nst. (London H Stationery 
Office ) [2311 

Other Countries 

India Meteorological Department SdentUIr Notes, Vol 7, No 
78 Temperatures and Humldltlea up to 8 kms over KaraobI By 
P R Krishna Rao and K L BhatIa Pp 119-130 + 3 plates (Delhi 
Manager of Pnbllcatloiu ) 9 annas , lOd [2111 

Division of Fish and Game of California ‘ Bureau of Marine Flsh- 
erlea Fish Bulletin No 62 Historical Account of the Los Angelee 
Hmikerel Fishery By Richard 8. Croker. Pp 02 (Terminal Island 
Oallfontia State FIsheitee Laboratory) Free [2111 

Cooiell Permanent Intematkmal pour PExpIoratlon de la Mer 
Panne Ichthyologlqae de I'Atlantlgue nord PnblUe sous la direction 
de Prof Joubln. No 18 24 pfatee. (Copenbague Andr Fred 
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Ministry of Agriculture, Egypt Technical and Sdentlflc Servioe 
BuDeUn No. 188 The Control of Peach MUdaw By Dr. Amin Flkry 
Pp. U+14+7 plates PT.8 Bulletin No. 208 Two Genera and 
Spedee of ApUli new to Sdenoe. By Dr. Labib B BoUman Pp 
U+e+8 plates. PT&. (Cairo Oovemment Prete ) [2211 
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Pars 1. Pp 80. (Den Haag ; Dr. W Junk ) 3 11. (Os. Od.) a year. (2211 
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The highly-speaalizcd photographic needs of astronomy, 
spectroscopy and micrography receive constant attention 
m the Kodak Research Laboratory at Wealdstone— one of 
the best equipped of its kind in the world A wide range 
of plates can be supphed for scientific purposes, and Kodak 
techmdans are always ready to consider the preparation of 
special plates to meet individual needs All saentists who 
use photography as an aid to investigation are mvited to 
send details of their reqmrements to Mr. N. Alfred, Dept fi. 


ausch'lpm^b — , 

IMPROVED B.K.T. WIDe" FIELD 
BINOCULAR MICROSCOPE 


with rapid changing 
noseplece providing 
magnifications 
of7x to I50x 

• 

Further details of this 
outfit and other 
microscopes sent on 
r^uest 


BAUSOfl « LONB OPTICAL CO. LTD. 

AHrlcft Houm 

KINGSWAY LONDON. W.C2 


Electromagnetic Separator 
for Mineral Powders 



Sj^iaUy designed for research on powdered 
minerals and sands, and is adapted far the 
separation of weakly magnetic constituents such 
as ferro-magnestan siUcata and monaxite. 
SupfUed amqiete wkA cmirol resistanes 
for ioo>tio or aoo’ojo e. D.C. 

BELUNGHAM A STANLEY LTD. 
71 Horiuay Riea, London, N.19 
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An African Bureau 


T he African Survey for which Lord Hailey has 
been responsible derives no small share of its 
value from the comprehensive way in which it 
brings together in readily accessible form mforma 
tion that previously was extremely scattered and 
difScult to collect On this ground alone, apart 
from its ontioal suggestions, the Survey is of 
immense value to all those concerned with Afhoan 
problems whether m the administrative or eoononuo 
sphere, in scientific work or in philanthropic or 
missionary enterpnse 

Thever> magmtude of the survey made however 
with its masses of data, emphasizes the pomt so 
strongly stressed in the Survey, that, in contrast 
with India, where information on such subjects is 
usually readily accessible, it is very diflScuIt to 
obtam information on matters which are essential 
to an understandmg of conditions m Africa This 
difSoulty IB experienced fairly widely, though to 
an extent differing m various fields, and being 
perhaps more conspicuous m regard to pohtual, 
eoononuo or social developments than in the 
scientific field Here, of course, the bulletins issued 
by the Impwial Agricultural Bureaux and the 
periodicals and reports issued by the medical and 
other research institutions in Great Britain 
circulate full information on the progress of 
scientific mvestigations m a wide field 
Even these pubhoations, however, do not usually 
distinguish the matters which spedally concern 
Africa and are scarcely to be found collected m 
any one institution This difficulty u muidi 
groator in the other fields The Institut Colonial 
IntMnational issues from Brussels pubhoations 
whufii are a valuable source for the dooumoitation 
of the legldative and similar proceedings of colomal 


Governments and its penodical sessions have 
yielded a useful senes of discussions on different 
problems m administration There are also a 
number of journals devoted exclusively to social, 
hnguistio and similar studies of Afnoa such as 
Africa the journal of the Royal African Society, 
or Congo and oertam journals are published locally 
m the African oolomes In addition to this 
penodioal hteratiu*e, there is a growmg mass of 
general literature on Afinoa as well os of studies 
of special problems Those sources of information 
are all, however, very scattered, and sometimes, 
as in oertam French and Portuguese temtones, are 
difficult of access The compilation of a compre- 
hensive bibhography, let alone the exanunation of 
source matenal on many Afhoan problems is 
apt to be extremely labonous and expensive 
None of the available sources of information on 
Africa is open to the pubho All are ciroumsonbed 
by other purposes and in none of them are African 
problems considered as the major interest More 
over, the difficulty of obtauung matenal is fre 
quently aooompamed by difficulty in judgmg its 
real beanng or value T^ere, as m Europe or the 
Domuuons, pubho measures are folly discussed m 
the Press or m a representative legislature the 
observer is able to consider facts or statistics in 
relation to the poboy which gives them their 
sigmfioanoe This advantage is seldom enjoyed by 
observers of Afnoan colomal administrations, 
where pohoy is frequently decided m proceedmgs 
which are not made avtdlaUe to the pubho 
As regards the apphed sciences, as already 
indicated, a wealth of matenal is available to the 
student m the scientific penodioals which the 
vanous abstract penodioals of the Imperial 
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Bureaux assist in rendering available. Here the 
diflacuhy lies rather m providing means by which 
the non-teohnioal inquirer or the aMlministrator oan 
inform himself of the value of the work which is 
being diaoussed and its bearing on the practical 
problems with which he may have to deal The 
success of a modem Colonial administration depends 
largely on the use which it makes of its technical 
departments, and accordingly any agency which 
keeps the administrator in touch with the oon- 
tnbutions made by science to the solution of his 
problems is of value 

These are the reasons which led to the second 
mam recommendation of the Survey — the provision 
of some effective means for making knowledge of 
Africa more accessible, not only to the public but 
also to those interested in the special study of 
African questions. To this end is advised the 
institution of an African Bureau, preferably situ- 
ated in London, and designed on Imes which would 
make it not only a source of information on prac- 
tically every aspect of activity in Africa, but also 
a convenient body to mamtam close contact with 
institutions and voluntary organizations in Great 
Bntam and other countries interested in African 
development The Bureau should be constituted so 
as to be capable of providing guidance to those who 
seek to pursue a special study m any subject of 
interest in Afnoa, or of placmg them m touch 
with those who are competent to do so. 

The scheme oontemplates the appointment of a 
director who should himself have some expenenoe 
of the requirements of social or scientific mvestiga- 
tion He should have as assistants, three specialists, 
acquainted with African conditions, and with 
knowledge, respectively, of scientific, economic and 
social (including administrative) subjects They 
would publish periodically a survey of contnbu- 
tions to the knowledge of Africa and of events 
which affect workers m any branch of study. Their 
main contribution would not be the result of any 
original study ; they would be dealing with infor- 
mation, much of which would bo recorded m some 
fcffm or another elsewhere. 

In regard to the assembling of material, a 
nucleus already exists m the ofiioes of the African 
Besearoh Survey, consisting of the more impor- 
tant Government reports and a library of 
important books on Africa. This material, as well 
as a large number of leaflets and memoranda 
speoislly prepared for the Survey, is already 
daasified and filed under appropriate headings, and 
some of it would be difSoult to obtain dsewhere. 


Experience must decide how far the Bureau 
should proceed in assembhng a hbrary of literature 
on African subjects. Particularly in regard to the 
earher pubhcations, it may prove unnecessary to 
duplicate in the library of the Bureau some of 
the material on Africa already to be found in the 
libraries of the CJolonial Oflfioe, South Africa House, 
the Royal African Society and the Royal Empire 
Society. It would indeed be of advantage to avoid 
amassing material unlikely to be used by those 
concerned with the present-day development of 
Afnoa Equally, of oourse, this material will fre- 
quently require supplementing on the foreign side, 
and it will also be essential, in regard to scientific 
and teohmeal subjects, that the staff of the Bureau 
should acquire a working knowledge of the in- 
formation available in the hbraries of the different 
scientific institutions and of the additions which 
scientific research is makmg to it 
On this side of the work of the Bureau, an 
organization such as the Association of Special 
Libraries and Information Bureaux may well be 
able to render signal semoe in the mitial stages 
Some of the most important aspects of the work 
of the Bureau will, however, be the establishment 
of contacts, particularly with such institutions in 
Great Britam as the Intematiomd Institute of 
African Languages and Culture or the Royal 
African Society It may even be possible to estab- 
lish a common hbrary and to group these three 
particular mstitutions in the same buildmg Over- 
seas contacts, however, are equally important, 
whether with the “Bureau Internationale de Ren- 
seignments’’ of the Institut Colonial International 
of Brussels or with official and non-official 
circles responsible for developments in the Union of 
South Africa, for example 
The Survey estimates that the proposal for an 
Afhcan Bureau involves an initial expenditure of 
about £10,000 a year, including the renting of 
suitable accommodation, though this expenditure 
would probably mcrease as the work developed 
While it is hoped that the Bureau would receive 
full support from the British Government, the 
desirability of control by a non-official body which 
would be in a position to seek assistance also from 
Colonial Governments and from other souroes is 
emphasized. The scheme visualizes control by a 
managing committee, mcluding rejmsentativee 
nominated by the Colonial Offioe, the Union of 
South Africa and Southern Rhodesia, the Inter- 
national Institute of African Languages and tiie 
Royal African Society. If the proposal is adopted. 
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this oommittee might well be extended by 
oo option or othwwise, to molude representatives 
from difiPerent branches of soienoe the Inter 
national Missionary Council and the hke 
The organization of a oleanng house of informa 
tion on these hnes should directly assist the 
apphcation on a much greater scale of existing 
scientific knowledge m the service of African needs 
and the solution of African problems at what the 
Survey describes as the most critical and formative 
penod of African history Equally it should 
stimulate further research particularly the 


more comprehensive study of the factors deter 
mining the nature of its social development and 
a more scientific approach to the problems of 
health and material well being to which the 
physical characteristics of the natnts of Africa 
have given nse 

On both these grounds the project claims the 
mterest and support of all scientific workers and 
particularly at a time when constructive develop 
ment on such hnes may well hold the key to the 
solution of the more threattnmg aspect of the 
problem of Colonies themselves 


The Sciertce of Slang 


A Dictionary of Slang and Unconventional 
English 

Slang, moludmg the Language of the Underworld 
Colloquialisms and Catch phrases Solecisms and 
Cataohreses Nicknames Vulgansms and such 
Amenoanisms as have been naturalized By Eric 
Partridge Second edition revised and enlarged 
Pp xvm+ 1061 (London George Routledgo 
and Sons Ltd 1938 ) 42s net 

A DICTIONARY of slang may at hrst sight 
seem to have no special message for readers 
of Natxtbb, but it IB impossible to turn over the 
pages of Mr Partndge’s monumental work without 
reidizing how many unx>ortant and perploxmg 
problems, philological, psychological and social 
are raised m the pages of this dictionary The 
book provides data that will be eagerly seizetl on 
by the students of many sciences 
What IB slang 1 We have somewhere to set a 
term to defimtion and it may be assumed that 
everyone knows what is meant by standard 
Enghsh Makmg this rather large assumption we 
know also that there are deviations from the 
standard which are not to be classed as dialect — 
deviations which consist m substitutes, generally 
undignified, sometimes humorous, and sometimes 
ooawe, “for those modes of expression which are 
employed by persons who value themselves on 
propriety of speech” Such substitutes are, for 
the most part, along, and the reasons for their 
mtroduotion make as difficult a scientific problem 
as do the philological problems mvolved m the 
dwivation of the words themselves 
Over and above this, there are jargons developed 
by groups which desire their speech to remam 
oryptio-Hraoh jargons have hero mvented by 
schoolboys, by vagrants, by professional thieves, 


and not mfrequently have ui thi ir make up a 
considerable element of humour I he desire to 
use words or phrases which without bemg cryptic 
oi necessarily more exact m teohmoal meamng, 
shall be different (and usually humorously dif 
ferent) from those usually employed gives nse to 
the slang of oertam trades and professions A 
massive contribution to Mr Partridge s dictionary 
accrues from terms which m some instances 
ongmally standard English, have for reasons not 
always apparent become coarsened and colloquial 
and are oortamly not used to day by that class 
which prides itself on propriety and refinement m 
speech Many such expressions possess a Babel 
aisian humour and outspokenness which is some- 
thing of a savmg grace many are frankly coarse 
ab \nxt%o and have never appeared m standard 
b nglish In doalmg with this last named class of 
unpleasant terms Mr Partridge is at pams to 
assure us that his method has been to handle 
them as bnefly as astnngontly, as aseptioally as 
was consistent with clarity and adequacy” He 
IS m short in this matter, a consistent disciple 
of his great predecessor, Captain Grose None of 
these categones has been neglected by Mr Part 
ridge Johnson could say speakmg of the techmoal 
terms of vanous arts and crafts 

“I could not visit caverns to learn the mmer’s 
language, nor take a voyage to perfect my skill m 
the direct of navigation nor visit the warehouses 
of merchants and shops of artificers to gam the 
names of wares tools and operations, of which no 
mention is found in books , what favourable 
accident or easy mquiry brought within my reach, 
has not been neglected , but it had been a hope 
less la^ur to glean up words by oourtmg living 
mformstion, and ocmtertuig with the sullenness of 
one, and the roughness of another ” 
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Mr Partridge, more fortunate in the aooessibility 
of his souroes than was Johnson, has covered a 
very wide field. His dictionary is enriched, not 
only with many and varied examples of military, 
naval and sporting slang, but also with the jargon 
of the prmting and other trades 

Of the varieties of slang and of cant which go 
to make up the dictionary, some possess much 
greater mterest and freshness than others , great 
mterest, for example, is attached to the back slang so 
prevalent m the coster class during the nineteenth 
century — a jargon m which the constituent words 
were product by pronouncing the more important 
words m a phrase bachnarda. A skilled exponent 
of the art could reverse a word rapidly m a most 
remarkable fashion, and would not have a moment’s 
hesitation in giving, say, “summa-toppopy” as 
the back slang for “hippopotamus”, sometimes 
makmg the mterpretation more difficult by giving 
the word a humorous twist “like a tol-de-rol, sir, 
at the end of a chorus”. Back slang has given at 
least one word to colloquial English. “Kool the 
silop”, the cant phrase for “look (out for) the 
police”, obviously provides a well-known and still 
extant term for ‘pohoeman’ 

Rhyming slang, which has had a considerable 
vogue among Thespians and others, offers some 
curious problems to the psychologist. It is not 
an easy matter to place the mentahty which — 
apart from the desire to produce a cryptic mode 
of speech — finds pleasure in such unmeaning 
rhynung substitutions as “German fiutes” for 
"boots”, “Rory o’More” for “door” and the like. 

Mr. Partridge carries his learning lightly, so 
lightly, indeed, as to refer to Browning’s famous 
umntentional misuse of a vulgarism as "the 
literary world’s worst bnok” It is remarkable 
that he should omit any notice of a similar mis- 
chance at the first night of the performance of 
Tennyson’s "Promise of May”. Mr Pett Ridge 
recalls the incident in a volume of reminiscences 
of London in the ’eighties and ’nineties 
It is difficult to avoid superlatives in describing 
Mr. Partridge’s massive contribution to lexico- 
graphy — ^he has, single-handed, accomplished a 
feat of scholarship which it seems idmost imper- 
tment to criticize We find, in this dictionary, at 
a rough estimate, some forty thousand entries of 
slang, ooUoquialisms, solecisms, nicknames, cant 
and vulgarisms, accompanied, where possible, with 
etymologioal notes, dictionary definitions, indica- 
tions of the period in which a twm was commonly 
in use, indications showing whether it is obsolete 
or obMlesoent, and symbols such as -fl847, 
meaning "in significant first use then, but still 
extant” sod —1847, meaning "known to exist 
thm, smd {wesumably used some years earlier”. 
In these matters uniformity of practice is of 


considerable importance, and it does seem rather 
unfortunate that, in the use of the negative sign, 
Mr. Partridge should not have subscribed to the 
usage of the Oxford Dictionary in which “the 
latest limit of an obsolete word or sense is shown 
by means of the year preceded by a dash, as 
-1769” 

It would convey a completely erroneous im- 
pression were one to devote a disproportionate 
amount of space to the few omissions and inac- 
ouraoies which have caught the eye of the reviewer, 
but there are one or two pomts which Mr Partridge 
may see fit to consider when a third edition of the 
dictionary is contemplated 

The entry “gas and gaiters” carries the defimtion 
“nonsense ; . . . exaggerated rubbish ; from ca 
1928” Is it possible that Mr. Partridge has for- 
gotten the existence of the old gentleman m 
•small-clothes and of his advances to Mrs Nickleby ’ 
“My love, my life, my bride, my peerless beauty ' 
She IS come at last-^t last — and all is gas and 
gaiters (” Equally surprising, too, is it to fiind a 
“modest quencher” defined as a “small drink” 
and dated ca 1860. The immortal phrase is Mr 
Richard Swiveller’s, and the modest quencher is 
anything but modest Even if Dickens is dated 
nowadays, that generation has lost much which 
has never repeated and relished ; 

“1 go. Untaught and feeble is my pen, 

But on one statement I may safely venture 
That few of our most highly gifted men 
Have more appreciation of the trencher 
I go. One pound of British beef, and then 
What Mr. Swiveller called a 'modest quencher’ , 
That, home-returning, I may ‘soothly say’ 

‘Eate cannot touch me ; I have din^ to-day ' ” 

Tummg to less hterary slang, we find the die 
tionary defining “fixed bayonets” as a bremd of 
Bermuda rum and^dating the term as late nine 
teenth - early twentieth century. This may very 
well be, but the late Nathaniel Gubbins, who had 
an intimate knowledge of mid-nineteenth century 
Indian mihtary slang, had no doubts about it 
The term then refen^ to an awe-provokiiig dish 
of chicken stewed in rum. 

In dating the phrase "I don’t think” as 1837 
and in giving a reference to Pickwick, Mr. Partridge 
follows the lead of the O.B.D. I find, however, 
that the phrase "You’re a nice man, I don’t 
think” ooems in Monorieff’s operatic extravaganza 
"Tom and Jerry”, a dramatization of Pinkie 
Egan’s "lifis in London”, which was staged in 
November 1821. It would seem, then, that we 
can antedate the account given for the first 
appearance of this phrase by some fifteen or 
sixteen years. 
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Referenoes to music hall and other songs are 
very often helpful m dating a catch phrase and 
might be recorded more often than they are By 
Jingo’, ‘twiggy vous’, ‘not for Joseph’ and Jim 
Crow’ are relevant instances 
The article s v non me’ elucidates the phrase 
by a reference to Queen Carolme a trial whereat 
the Itahan witnesses said non mx rxcordo (I don’t 
remember) to every important question’ The 
reports of the trial put this phrase constantly on 
the bps of one witness only Theodore Majoooi 
who was flustered by Brougham a cross examina 
tion The pomt is a ramute one, but diction 
anes and dictionary makers specialize in such 
matters 

The editor’s learned note on all my eye and 


Betty Martin" might well be enriched by de 
Morgan s adaptation of the phrase (‘ all ocular and 
Elizabethan ) the dehghtful military slang of 
guessmg stick ’ for slide rule is overlooked 
vnd Mr Justice Hawkms appears under a novel 
title and name as Judge Su* Frederic Hawkins 
These are however tnvialities , and no one can 
use extensively Mr Partridge’s work without 
feelmg that it is m the ranks of the great books 
It naturally owes much to its predecessors but 
muoh has been added and many errors corrected 
Its gemal scholarship classes it with Qrose It 
supplants Farmer and Henley and the philologist, 
psychologist and sociologist wdl find m it am 
mexhaustible quarry of law material 

Alan FmausoN 


A Catalogue of the Steroids 


The Chemistry of the Sterids 

By Harry Sobotka Pp xiu+634 (London 

Bailhire, Tmdall and Cox 1938 ) 38s 

' I ^BLE effort directed towairds steroid chemistry 
^ in all its guises smoe, and m a consequence 
of, the introduction of the Rosenheim Kmg 
formula m 1932, has led to a rapid multiplioa 
tion of the steroids, so muoh so that there 
ore now described m the hterature newly 
five thousand mterrelated denvatives of cydo 
pentenophenanthrene The mam purpose of 
‘The Chemistry of the Stands is to present a 
systematic classification of the more important of 
these denvatives recorded before Jtinuary 1 1937 
together with their physical constants and refer 
ences to the ongmal hterature The classification is 
extremely successful, for by the mtroduotion of an 
ingemous system of arrangement based upon the 
number of ethanoid linkages, hydroxyl, carbonyl 
and carboxyl groups the matter has b^ render^ 
easily accessible In presentmg this catedogue the 
author has considerably lightened the task of 
approach to the steroid hterature 
The catalogue occupies newly five hundred 
pages, the first pert of the book (181 pages) bemg 
devoted to a descnptive account of steroid ohem 
istry The early chapters deal with history 
methods and results of structural investigation A 
vwy welcome chapter is oonoened with choleic 
acida and other molecular compounds of steroids 
Another on stone considerations has the unavoid 
aUe disadvantage, common to reviews of rapidly 
moving and incomplete fields of endeavour, that 
sevnral important manuHrs have appeared smoe 


the manusenpt was completed A chapter on 
physical properties gives a summary of orystallo 
graphic data and a table of ultra violet absorption 
spectra It is rather unfortunate that m this 
table only the maxima and not the corresponding 
intensities are quoted The book concludes with 
a collection of some four hundred iormuhe which 
serves as a oompamon to the catalc^e and to 
the text and to which reference is freely made m 
both Various errors whioh have been detected m 
proof readmg have not been adjusted m the dia 
grams but are carefully recorded m the legends 

’The general impression gamed by a perusal of 
this text 18 that a task ohwaotenzed by its 
multipbcity of detail has been faithfully aooom 
phshed that here is a text which will be welcomed 
by those directly concerned with steroid chemistry 
and will supplement the recognized catalogue of 
orgamo chemistry 

The book has given birth to the word stend’, 
which in the opimon of the reviewer is ill advised 
to say the least Aooordmg to the author, it is 
meant to comprise sterols and steroids, i « , sterol 
like substances ’’ The word ‘steroid’ mtroduoed by 
Callow and Young has been defined as a generic 
name for the group of compounds oompnsing the 
sterols, bile acids, heart poisons sapomns, and sax 
hormones", and though this defimtion requires 
modification, the usefulness of the term was 
immediately recognized and adopted by most 
investigatora The term ‘steroids’ moludes the 
sterols, BO we greet ‘stend’ coldly as befits 
’jargmut’ all this apart, ‘stend’ is devoid of the 
euphony of steroid’ p g Sfbiho. ' 
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The Newer Human Morphology 

Les Types humains mtereetmgly compiled review of raoe olassifioa 


Par Eugene Sohreider Premifere Partie Les 
Types somatiquee raciaux morphologiques con 
stitutionnels Pp 104 + 8 plates 20 francs 
Deuxi^me Partie Les Types psyohologiques 
temperaments oaraoteres types d orientation 
gen4rale de 1 espnt types psyohanalytiques 
types reflexologiques types psyohosooiologiques 
Pp 79 18 francs Troisifeme Partie Les Typos 

somatopsychiques vandt^ neurovdgdtatives 
constitutions somatopsychiques biotjrpes et 
vandtds endocrmologiquea types cmmnels Pp 
105 + 6 plates 20 francs (Actualitds scientifiques 
et mdustnelles 495 496 and 497 Biologie du 
travail et biotypologie 3 4 and 5 ) (Pans 
Hermann et Cie 1937 ) 

T he study of the diversities of mankmd is 
passing through a transition time in which 
each worker probably sees only a part of the 
change that is gomg on and can but bear honest 
witness to what he sees Measurements of popula 
tions leading to calculations of means and standard 
deviations and complicated by the creation of 
various ooeffioionts have proved disappointmg and 
at tunes have led to obviously incorrect results 
regarding relationships besides obscuring the 
biological fact that persons diverse m many ways 
appear m a population generation after generation 
through direct inheritance Descnptions on the 
other hand by means of reference to abstract 
types soraetunes the creation of statisticians 
rather than the results of biological observation 
a so proved themselves to be misleading Yet 
the diversities noted by Retzius Bluraenbach and 
others who have followed them obviously have 
meamng — long heads of various kinds short heads 
also of vanous types with facial diversities and 
so on m each case remam important — and even 
if such characters as skin colour have a different 
kmd of biological history they must obviously 
enter mto desonptive schemes 
For the moment it seems wise on one hand to 
try to see what groups of oharaoters often occur 
together m individuals and to study the distnbu 
tion of such groups of characters but it is likely 
that diverse groups of characters are but the out 
ward and visible indications of deep internal 
diversities whether what are called constitutional 
or what are thought to be endocnnologioal Many 
attempts have therefore been made to describe 
constitutional varieties of mankind and cntioal 
reviews of muiy of these attempts are the main 
contents of this work after a brief and not very 


tions has been given 

Special attention is given to the dassiftoation 
of the French school of constitutionalists led by 
Sigaud and especially MaoAuhffe These ob 
servers seem satisfied with sunple Lamarckian 
interpretations of the phenomenon of adaptation 
which IB to them as to many others who do not 
quite share their pomt of view the most important 
fact m biology Then classification of types 
however does not really depend upon these mter 
pretations It divides the French male population 
mto respiratory digestive muscular and cerebral 
types oovermg respectively about 30 per cent (chiefly 
m the mountam areas) 14 (especially in Lorrame 
Normandy and French Flanders) 47 and a 
variable number from 7 to 25 per cent but it is 
recognized that vast numbers cannot be put 
completely m one or other group In each group 
there are eugenetic persons m whom the pre 
dommance of one or another of the systems is 
only mo ierato there are others called irregular 
persons in whom that predominance is exaggerated 

Face and body are supposed to be linked and the 
face IS said to have an upper or cerebral an mter 
mediate or respuwtory and a mandibular or 
digestive zone The athletic type apparently has 
a moderate development of all three One cannot 
but suggest such difficulties as that many dis 
tinguished mtolleotuals are far from approachmg 
the defimtion given by MacAuhffe of the cerebral 
type A revised version of Kretschmer s olassifi 
cation divides constitutions mto lepUmme with 
height and length (vertical structures) developed 
more than breadth (horizontal sbruotures) alhUtxc 
with more balanced development and pyernc 
typoa emphasizmg breadth rather then height 
Kretschmer s asthenu: types are exaggerated lepto 
some forms and the term displastio is used for 
persons with markedly exaggerated oharaoters 
Kretschmer gathers temperamental differenoes 
aroimd the terms oyolothyme and sohizoth^yme 
The first the extroverts of Jung are commonest 
among pyemc t 3 T)es according to Qourewitch 
and Ozeretzki The second the introverts of Jung 
are commonest among kptoeome types but are 
found also among the athletic types few of whom 
are found among the oyclothymes 

It 18 evident that MaoAuhffe s digestive type 
and Kretschmer s pyemc oyolothyme have a go^ 
deal m common as have the muscular and athletic 
types of the respective authors but for the 
present the schemes of olassifioation remain quite 
separate The attempts of the Itahan authors 
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Viola and Pende to define constitutional types by 
measurement are discussed in detail and there is 
a considerable bibliography 
These httle books are thus a useful guide to 
several new attempts to understand the diversities 
of mankind the more useful perhaps because the 
author keeps his own preferences m the back 
ground The new morphology is trymg to penetrate 
into the depths of causation and to find linkages 
including linkages between physical and psychical 
It suffers as work on human diversities has always 
suffered from the well mgh impossibihty of estab 
lishmg genetic sequences that can be ade ^uately 


demonstrated It also needs to be more care 
fill than have been the racialists not to try to 
classify by subdividmg m such a way as necessarily 
to find a mohe for each mdmdual of the sample 
under consideration Further it needs to remem 
ber that these types are perhaps really growth 
tendencies and that theu- distmguishmg features 
may not be purely and fully heritable Typology 
in mankuid is a subject on which satisfying 
conclusions are notonously difficult to reach more 
lifficult than ever since race prejudice involvmg 
cruel treatment of Tt ws and others has spread so 
widely H T F 


French Colonial Petroleum Resources 


Les ressources nnnfeales de la France d outremer 
6 Le p6trole (Pubboations du Bureau d 6tude8 
gSologiquea et mimhres coloniales ) Pp iii +203 
(Pans Sooi6t6 d Editions g^ographiques man 
times et coloniales 1937 ) 46 francs 

D uring the last few years the Bureau 
d Etudes g4ologiques et Mmi^res coloniales 
has pubhshed four bulletins on French oolomal 
mineral resources These concern coal iron zme 
and lead and phosphates respectively Now a 
fifth and final bulletm of the senes on petroleum 
IS available The mtroduotory chapter to this 
bulletm contains a descnption of petroleum de 
posits m general with special reference to geological 
conditions necessary for their accumulation migra 
tion and distribution This is followed by a concise 
exposition of present day methods of exploration 
to enable the reader to appreciate what has already 
been acoomplisbed in this direction in French 
Colonies also what still remains to be done 
Teotomcally Morocco has proved very difficult 
from the pomt of view of exploration Neverthe 
less m spite of mterruptions due to frequent 
warfare and other misadventures much progress 
has already been made and an extensive programme 
of researoh is being followed Existence of impor 
tant petroleum deposits has not yet been proved 
m Tuiua and Algeria but numerous surface seep 
ages pomt to deep lymg pools and there is 
oertamly justification for contmuing systematic 
exploration of this vast tract of unproved territory 
The geology of French equatorial Africa is as 
simple as that of North Aihoa is difficult but 
unfortunately the equatorial forest is an ever 
present obstacle against which prospectors must 
battle Exploratory work must therefore neoes 
•wily be slow Nevertheless great stndes have 
been made dunng the last four years and it is 
oonaidered wtHrth while oombotmg phynoal 


difficulties if there is any chance of substantial 
petroleum deposits being discovered 

Madagascar is geologically different from any 
French African possessions and cannot therefore 
be grouped with them Petroleum exploration in 
the island is however so comparatively new a 
venture that there are few actual results to report 
All that can ho said at present is that a programme 
of exploration has been drawn up which is being 
followed with great pertinacity 

In Syria no systematic search was made for 
petroleum until well after the Great War and 
even then it was only because of its proximity to 
Ira j that its potential importance was appreciated 
In fact no real progrimmo of mvestigation was 
adopted until 1933 Although Iraq does not belong 
to France it plays an important part m supplying 
France with hquid fuels and for this reason 
together with its proximity to Syria its position 
18 reviewed m conjunction with Colomal resources 
proper 

As a conclusion to this bulletin a chapter is 
devoted to France s present economio position m 
the world petroleum market interesting details 
being given of consumption and imports 

A bulletin of this description is bound by its 
veiy nature rapidly to become out of date 
Accordingly so that its usefulness may be ex 
tended the Chronique des Mines Colomales has 
undertaken to supply statistics and details of 
geological mvestigations from time to tune as 
researoh and numng proceed Further a senes of 
short articles is to be published by the same 
authonty as oooaaion arises desonbing the position 
m the mming mdustry of eaoh of the oountnes 
under French rule In this way it is hoped to 
direot attention not only to results already 
achieved m French Colonies but also to possibilities 
of future development of natund mmeral resouroes 



1100 


NATURE 


Dec. 24, 1938, voL 142 


Mints to Travellers 

Eleventh edition. Vol. 2 . Organization and Equip- 
ment, Scientific Observation, Health, Sickness and 
Injury Edited by the Secretary with the help of 
many Travellers. Pp. xv-|-472 (London Ro 3 ral 
Geographical Society, 1038 ) 14« 

T he new edition of this second volume of “Hmts 
to Travellers’’ is to all intents a new book. 
Former editions treated of little besides medical and 
surgical rare and hints on the scope and methods of 
scientific mquiry These matters are not neglected 
and the sections dealing with them have been iccest 
In addition, however, there are thirteen chapters on 
organization, clothmg, equipment, food transport, 
etc , in fact on every aspect of the fitting out and 
management of an exploring party This is perhaps 
the most valuable part of the book, for it embodies 
the experience of many different travellers of lecenl 
years. 

Polar travel looms large, but then, as the ixlitor 
says, it marks a present trend ui exploration, and so 
must command attention Moreover, it is in polar 
travel that the technique has changed most in 
recent years There are mnnv extracts from the 
writings of recent travellers which may apjiear to 
occupy much space in a book the bulk of which must 
be kept within small dimensions for the sake of the 
traveller. On the other band, these extracts have been 
carefully chosen, and each stresses some matter of 
importance oven if it is a detail easily overlooked. 
Food and food values receive much attention, and 
photography has a long section . oven the narrative 
volume of the expedition, written on its return, is 
not Ignored 

The volume is v aluable in every chapter, an 
indispensable handbook for any traveller otf the 
beaten track and an expression of the oaro and 
critical judgment of its editor 

Railways To-day 

By J. W Williamson. (The Psq^eant of Progress 
Senes.) Pp 160 + 23 plates. (London, New York and 
Toronto . Oxford University Press, 1938.) 3«. 6d. net. 

M r. J W WILLIAMSON will be known to 
many men of science as the former secretary 
of the British Scientific Instrument Research 
Association He has a facile pen and also hobbies, 
one of which is the study of railways and thoir 
workmg. The opening chapter m the book under 
notice touches on conditions of transport m Great 
Bntam during the sixteenth century, the develop- 
ment of roads in later years and eventually of the 
‘rail way’, from which the modem railway arose 
early m the nineteenth century Succeeding cliapters 
discuss individual aspects of railway transport, such 
as the track, the locomotive, building and repairing 
rolling stock, signalling, operating traffic, traffic 
control, and so on, with a concludmg chapter on 
electric traction The book is well illustrated with 
plates and explanatory diagrams. To the mechamo- 
ally mmded boy, and also to those of his elders who 
still regard the railway as something more than a 
necessary means of transport, it will be of absorbing 
interest. 


The Nature of Man : 

Studies m Optimistic Philosophy By Prof, filie 
Metohnikoff. The English translation edited by Sir 
P Chalmers Mitchell Revised and brought up to 
date by C. M Beadnell Pp xvm + 210. (London- 
Watts and Co., 1 038 ) Ba. net. 

W ! welcome the new edition of this lively and 
attractive work, of which the first translation 
appeared thirty-five years ago (see Natobe, 70, 394 , 
1904). The book has been ably revised by Rear- 
Admiral C M Beadnell, who m addition to several 
footnotes has added appendixes dealing with artificial 
msemination, blood transfusion, ages at marriage, 
illegitimate births in different countries, suicide, 
infant mortality and other matters. The work begins 
with a historical sketch showing that while nutunil 
philosophers in all ages have sought the foundation 
of morality in human nature itself and have held 
human nature to bo good, many religious doctrines, 
especially Buddhism and Christianity, have de- 
preciated the body as compared with the soul. 

In the following chapters the harmonies and dis- 
harmomes first among beings mferior to man and 
then in the human race are discussed, sixxiial atten- 
tion being jiaid to the disharmonies in the organization 
of the digestive and reproductive systems, as ex- 
emplifioil by the prosonco of nidiraontary organs and 
disharmonies before and after marriage The part 
played by science in combating disease is then 
considered, and tho final chapters are devoted to the 
scientific study of old age and death, which tho 
author maintains will probably bring about great 
modifications m the oourso of tho lost period of life 

Human Powers and Their Relations 
By K W Monsarrat Pp xvi+289 (Liverpool 
University Press of Liverpool , London • Hoddor 
and Stoughton, Ltd, 1938 ) 10« 6d. net 

T his book offers an excellent example of con- 
structive thinking m theoretical and practical 
philosophy The problem of knowledge forms its 
central theme, and is taken as the basis of a more 
rational organization of human relations. Knowmg 
18 conceived as a process which produces and presents 
reports or ideas The proper use of ideas leads to tlio 
conception of the world m terms of power, and not 
in terms of matter. The olassioal dualism between 
power and matter should not be referred to the 
world as such, but to a duality m the relations of 
the process of knowmg. 

Apphed to social problems, theoe views mvolve the 
consideration of the world as composed of diverse 
power-items which oompeneate each other without 
fusion m assemblies or assooiationa : the human being 
IS thus conceived as an example of influence-assembly, 
which retains his fteedom and mdmduality. Society 
18 the combination of human beings (moonling to tho 
some metiqihy'Bioal prooess. The interest of these 
views, as we understand them, is to be found m the 
conception of an ideedist philosophy which preserves 
the relative independenoe of the mdividual. In con- 
trast with the misguided applioation of idealism by 
totalitarian States, the vision implied in this book 
will be found both useful and refreshing. T. O. 
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Archaic Vertebrates and Evolutionary Principles 
By Prof J Graham Kerr, F R S , M P 


R ecent attendance at the diBouBaions of the 
Institut Tntemational d Embryologie and 
of the Bntiah Association (Section D) has im 
pressed on me the desirability of offering — more 
especially to the younger generation of researchers 
in zoological science — a short statement of personal 
experience emphasizing certam general considera 
tions which are in my opinion useful as affording 
guidance along profitable Imes of investigation and 
at the same time warmng against dangerous pit 
falls I have been in my time responsible for a 
considerable number of new facts and theories 
relatmg on one hand to the evolutionary history 
of vertebrates and on the other to the general 
theory of evolution I will not burden this note 
with bibhographical details but refer anyone 
interested to my text books on Vertebrate 
Embryology (Macmillan lfll9) and Evolution ' 
(MacmiUan 1926) 

I may say that m my leseaidi work 1 have 
owed much to the foundations on which I was 
able to build — a sound trammg m mathematics 
and physics expenence of fossil collectmg among 
the carboniferous rooks of central Scotland and a 
quite unusual training m field natural history when 
livmg among the pnmitive Natokoi Indians of the 
Oran Chaco Indications of my early mterest m 
field natural history will be found m my vanoiis 
commumcations prmted m the Ibts during the 
nmeties of last century I allude to this prelimmary 
trammg for it may perhaps be taken as explaming 
at least in part my somewhat unfashionable atti 
tude towards the branches of science I have men 
tioned — an attitude sometimes disrespectful to 
waids the mathematical treatment of complicated 
biological phenomena which have not been sub 
jocted to the prelimmary analysis into simple 
components essential to make them amenable to 
mathematical treatment a somewhat critical 
attitude towards pronouncements of palaionto 
logists based upon the inadequate foundations 
provided by a study of skeletal structures in 
Ignorance of ‘soft parts’, and finally an attitude 
of what may have seemed over emphasis of the 
need m all evolutionary speculation of paymg due 
regard to each one of the three factors (1) struo 
tore (which alone provides actual records of 
evolutionary history), (2) function and (3) natural 
environment 

The Cambridge school of zoology, in which 1 
received my later training, was then at an important 


stage of its evolution the old school of natural 
history having sprouted out mto a luxuriant new 
growth of laboratory activity under the stimulus 
of Balfour and iostoi Regrettably but unavoid 
ably the two great branches of laboratory activity 
divtiged as they grew that of physiology on 
one hand with Poster Gaskell Langley Shemng 
ton and the rest and that of morphology on the 
other with Baltoui and his successor Sedgwick 
and a galaxy of colleagues of the highest dis 
timtion The splendid zoological laboratory of 
today — an imjosmg memonal to the tenure of 
oflBee of Prof Stanley Gardiner — repri sonts what 
in its early days wis called as it actually was 
th( morphological laboratory 

The remaikable Tripos course m zoology in 
those days in addition to providing a vast amount 
of knowledge regarding the comparative anatomy 
and embiyology of the mam groups of the anim^ 
kingdom exercised naturally a strong directive 
inlluencc on those who passed through it In my 
own case this dueotive mflueiico was affected by 
thi recognition of two important weaknesses m the 
school of morphology (1) the tendency to con 
oentrate attention on preserved specimens to the 
neglect of physiological and environmental oon 
ditiomng factors and (2) the fact that the body 
of olworvations out of which the eibftce of morpho 
iogi al theory hod been built had been gathered 
not from such iinraals os frim their admittedly 
archaic character might be expected to yield reliable 
information regarding earUer evolutionary stages, 
but from such as happened to bo easily oocessible 
to tilt iniestigator From this latter consideration 
came the dotcrmmation U concentrate my life 
work in lesoaich upon archaic animals m spite of 
the technical obstacles in the way As my imme 
diate interest lay in the problem of the evolution 
of land vertebrates or tetrapods it was to this 
problem that I proceeded to devote my attention 
Of the various types of tetrapod actually sumv 
mg at the present day and therefore available for 
morphological study apart from meie osteology 
the most archaic seemed undoubtedly to be the 
urodele amphibian Of the evolutionary stages 
antecedent to the tetrapods or land vertebrates 
on the other hand, the most arohaio survivmg 
representatives seemed undoubtedly to be the 
sharks, the orossopterygian ganoids, and the lung 
fish The lampreys and hagfish I left on one side 
as liable to mislead owmg to their adaptation to 
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abnormal semi-parasitic habits. As regards my 
own research work, I determined to concentrate 
upon the croesopterygians and lungfish, not because 
I regarded them as more primitive than the 
selachians, but simply because our ignorance of 
them— particularly of their ontogeny — ^waa more 
profound. The programme which I set myself, 
was the mvestigation of the three genera Potyp- 
krus, Lepidosiren and Prok>pterua — the embryology 
of which in particular was then entirely unknown — 
in order to see to what extent they supported or 
contradicted the accepted canons of vertebrate 
morphology. I need not refer here to the carrying 
out of that programme or to the tragic loss to 
science which it involved in the premature death 
of that splendid naturalist John Samuel Budgett, 
who had taken over the Pdlypterui part of the 
programme. 

The study of these archaic vertebrates proved a 
fascmating task as it provided solutions to many 
puzzling problems of vertebrate morphology. To 
take, for example, one organ system alone — the 
blood system 

Why does the headward end of the embryonic 
heart in the tetrapod assume that spiral twist 
which results in the common pulmonary artery 
of the adult amniote having a diagonal position, 
running forwards from right to left, across the 
root of the systemic aorta ! 

What is the explanation of the reduction of the 
fifth aortic arch in the Amniota ? 

Why did the main stream of blood from the 
hinder parts of the body m the Amniota come to 
bo earned forward by a new vessel, the posterior 
vena cava, m place of the original postenor cardinal 
veins 1 

Such are examples of morphological puzzles 
which foimd their solution in the developmental 
phenomena of Lepidotiren. 

Incidentally, these investigations convinced me 
that real progress in the advancement of evolu- 
tionary theory is to be made through the careful 
investigation of particular organ systems rather 
than by speculation regarding the ancestral origin 
of particular taxonomic groups. They have also 
provided useful warnings as to pitfalls in the way 
of the morphological investigator, the non- 
recognition of which has frequently helped to 
inflict undeserved discredit on morphological 
sdenoe as a whole. 

One of these is, strangely, forgetfrdness of tiie 
elementary fact that aU scienMo theories are 
simply wwking hypotheses, fitting the knowledge 
of the moQxent, to be discarded or modified in 
immediate response to the requirements of new 
knowledge. The neglect of this principle has made 
itself ooosiaonous again and again. An excellent ex- 
ample is oonoemed with the mode of development 


of nerve fibres in the Vertebrata. The view 
I had been taught was that the nerve fibre, already 
fibrillated, grew out from the central nervous 
B 3 mtem and joined up secondarily with its end- 
organ, musde-fibre or what not. Investigation of 
embryos of the large-celled Lepidoairen demon- 
strate that this was not the case, and that the 
appearances which at first sight appeared to sup- 
port the accepted idea were deceptive. As it is 
clearly against all probability that the method of 
nerve development in vertebrates is not funda- 
mentally the same throughout, it might have been 
expected that the alternative conclusions would 
have been obvious to all — either that the accepted 
theory was wrong, or that the observations that 
contradicted it were erroneous. It might have 
been anticipated that neurologists wodd have 
hastened to check the observations for themselves 
As a matter of fact, during the twenty years or 
so before the preparations succumbed to the wear 
and tear of student demonstrations, only one single 
neurologist made his appearance to do so — Elhot 
Smith He duly satisfied himself as to the accuracy 
of the observations on the motor nerve trunks of 
Lepidosiren and was good enough to check the 
general principle involved by extending them to 
a sensory tru^, the olfactory nerve. 

While this experience with the nerve trunks of 
Lepidoswen exemplified well the sterilizing m< 
fiuence of dogma in restraining the recognition of 
awkward new facts, the same investigation of 
nerve development soon directed attention to 
another type of pitfall, namely, the tendency to 
place too implicit reliance upon one particular 
technique. This was provided by Harrison’s basic 
experiment in which he showed embryonic nerve 
rudiments growing freely through a culture medium. 
The careful study of se^ions of embryos of Lepido- 
siren showed no reason to doubt the accuracy of 
Harrison’s results so far as mere observation went, 
but on the other hand did show that in the actual 
body of the embryo the nerve trunk, instead of 
ter m i n a t i ng in a firw end, was already in continuity, 
as a simple protoplasmic bridge, with its end-organ, 
in this case a musde cell, at an extremely eariy 
stage in development when the myotome had not 
yet begnn to recede from the signal cord ; uid that 
aooord^ly reliance upon the experimental method 
without applying the check of different tech- 
nique was apt to lead to erroneous oomdusions. 

This need of checking by the use of different 
tedinical methods, frequently impressed itself dur- 
ing the study of sections of embryos, when it was 
found necessary to check the evince of paraffin 
sections by oelloidin or conversely. 

Still another and a peculiarly imvalent source 
of error Iks in the ten^oy to b^ broad evolu- 
tionary generalizations upon the inadequate base 
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provided by the knowledge of only a single organ, 
system. is illustrate in partioululy fla^ant 
manner by oondusions based on knowledge of the 
skeletal system. The study of histogenesis in 
Lepidonren was instruotire in emphasizing the 
curiously vague way in which skeletal stiffening 
gradually spreads through the embryonic con- 
nective tissue — ^in striking contrast with the well- 
defined umts which go to build up, say, the 
muscular or renal system. It is well (dso to recall 
in this connexion the readmees with which skeletal 
tissue, such as bone, develops secondarily in the 
living body in response to merely mechanical 
factors, as is well known to surgeons in the case of 
the human being. It is indicated that the greatest 
caution must be exercised in drawing phylogenetic 
conclusions from skeletal facts 

In the critical frame of mind induced by such 
considerations, it is astonishing to note the fre- 
quency with which paleontologists have allowed 
themselves to base the most far-reaching evolu- 
tionary conclusions upon a basis of purely osteo- 
logical fact. The suggestion that the resemblances 
in general form of the skull and in the dentition 
between a Tasmanian wolf and a member of the 
Canidsa indicate genetic affinity would be recog- 
nized as absurd ; these striking resemblances are 
recognized as indicative simply of convergent 
adaptation to similar modes of life. Yet similar 
resemblances in skull structure between certam 
mammals and certain extmct reptiles have been 
taken as indicating the evcluticnary origin of the 
group Mammalia from such reptilian ancestors. 
The fact of the matter is, of course, that far more 
complete knowledge than is at present available — 
not merely of the skull but of the whole skeleton — 
would be necessary to identify the ancestor of the 
Mammalia, and even should this ancestor be in the 
distant future identified, it will still be impossible 
in the absence of information as to its organs other 
than the skeleton— such as, for example, its heart 
and main blood-vessels and its reproductive 
airangements — whether it can safely be regarded 
as falling within the boundary of the group 
Beptilia. 

Another shortcoming which frequently invali- 
dates the conclusions of the less thoughtful 
palaeontologists is the failure to appreciate physio- 
logical considerations. Striking examples are seen 
in speculations on the phylogeny of cephalopoda 
based entirely on shell structure and ignoring the 
i mm e n sely important fiotation- qfieots of the gas 
in the dumben of the shell. 

Equally striking are the efiforts still made te 
hotetW up the B^our theory that the pectoral 
and pdvh^ limbs of the vertebrates are persisting 
and enlarged portions of a once eontmuous 
slrUdUire along the side of the body. Long ago 


it was shown that the embryologioal foundation 
of this theory was unsound. Later on, it was 
shown to be not merely unsound but also erroneous. 
But still it survives, its supporters unmoved by 
the physiological considerations which make it 
entirely improbable. One fact alone, that m 
every vertebrate the muscular system is in its 
early stage composed of segmentally arranged 
myotomes, mdicates clearly that the primitive 
mode of movement of the vertebrate was pro- 
pulsion through a watery medium by waves of 
lateral flexure passing back from the head region, 
and a full appreciation of the perfection of this 
method of propulsion is sufficient to mdicate that 
the evolution of a new type of motor organ in all 
probabihty had to do not with swimming but 
with making use of solid features in the environ- 
ment to lever the body forwards The detailed 
investigation of the external gills of Polypterua, 
Ltpidonrtn, Protoptenu and urodele amphibians 
has disclosed the existence within the phylum 
Vertebrata of a type of organ which possesses the 
full potentiality of giving rise in the course of 
evolution to a purely motor organ or hmb Never- 
thelees, we find many paleontologists still ignoring 
such considerations and quite unnecessarily making 
use of the Balfour theory to provide interpretation 
for fossil fragments snob as those of the ancient 
shark CladoaeJaehe 

Another old-fashioned idea which is allowed to 
persist m spite of its being untenable in the hght 
of modem knowledge is that which derives the 
lung of land vertebrates from the air-bladder 
oharaotenstio of teleostean fish. This no doubt 
seemed a natural enough idea to those whose 
freedom of vision was effectively blinkered by the 
general principle that land animala have evolved 
out of aquatic, and who did not pause to reflect 
that the teleostean fishes form the terminal twigs 
of a branch of the Vertebrata showing the highest 
degree of evolution for a free swimming existence 
and inseparably linked with this mode of existence. 

What we now know, however, of the comparative 
anatomy and embryology of air-bladder and lung 
in the archaic vertebrates leaves no escape from 
the startling conclusion that the air-bladder of the 
teleostean fish, instead of representing a condition 
ancestral to that of the typical lung, is to be 
interpreted in exactly the opposite fashion. The 
evidence is, m fact, convincing that the air- 
bladder of the teleost is the modified right lung of 
an air-breathing ancestor. 

I should not conclude this article without ogam 
directing attention to the fact that one of these 
arohaio vwtebrates, namely, Ltpidoaitm, happens 
to possess a character in the relatively enormous 
size of its cellular and particularly nuotearstructores 
wbioh renders it of unusual value for the study of 
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histogeneau and etipeoialiy gametogenesui. It was 
a delightful, though distracting, ezpenence to 
observe for the first time the beautiful mitotic 
figures of Lepidostren m those days when Cam- 
bridge teaching was still sceptical regarding the 
existence of centrosomes ' The value of Lepido- 
siren material for the investigation of cell- 
detail is well brought out by the beautiful studies 
on the histogenesis of the blood by Bryce, on 
microgametogenesis by Agar, and on neurone 
relations by Ballant 3 me. The last-mentioned 
provides a typical case of new facts which, if they 
are really facta — and that they are facts, accurately 
described, I can personally testify — are shattenng 
to one of the most sacred beliefs, for neurofibrils 
can be clearly seen to pass across the synaptic 
junction and plunge down into the cell-body of 
the next neurone 

Various ideas of a more general kind bearing on 
the pnnciples of evolutionary theory have been 
inspuod by these researches that variability is to 
be regarded not as a phenomenon by itself but 
merely as one aspect of the general mstabihty 
inherent in all living substance , that the selection 
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of variations in a definite direction neoessuily 
mvolves the selection of the tendency to vary in 
that particular direction, and therefore necessarily 
results in ‘orthogenesis’ , that the phenomenon of 
parasyndeeis discloses the existence of an attractive 
force which draws like chromatin together, and 
that this, while explainmg the clumping together 
of like chromatm at successive points in the 
chromosome, renders unnecessary the assumption 
that the material basis of her^ty consists of 
discrete and separate umts or ‘genes’ 

Fmally, I would urge, my prolonged experience 
in research has served to emphasize a consideration 
that IS too often ignored, namely, that it is not 
sufficient to be content with making use of newly 
determined facts simply as arguments for or 
against already existing theories On the contrary, 
it IS essential that from tune to time there should 
be a stock-taking, in which the body of relevant 
facta as now known is exammed from a detached 
point of view, and the endeavour made by judicial 
consideration to arrive at a sound oonolusion as to 
what general formula adequately fits the know- 
ledge of to-day 


Food Storage and Research 


' I 'HE report of the Food Investigation Board 
describes the general activities of the Board 
and, m summary form, the scientific researches 
earned out by the members of the food mvesti- 
gation staff, under the general direction of Mr E 
Barnard, the director of food mvestigation * 
References are given to published work, but the 
special purpose of the report is to reconl the latest 
progress in those investigations which have not 
yet reached the stage at which full pubhcation of 
the results is feasible 

Sir Joseph Barcroft was appointed chairman, 
on the resignation of Sir Frank Smith Mr 
Blackman, Prof Hilditch and Sir Thomas Mid- 
dleton were re-appointod members of the Board 
Two special reports have lieen published, the first 
by R B. Haines, summarizing the more important 
data relating to the mvasion of animal tissues by 
micro-organisms and their control (Special Report 
No 45), and the second by C. H. Lea on rancidity 
m edible fats (Special Report No 46). 

Members of the food mvestigation staff paid 
visits to South Afnoa, Glermany and the United 
States and Canada during the year Broadly 
speaking, the impression which the Board has 
gained from the report on the Araerioan tour is 

* Brportorth«FoodIavo«tlmUonBo»rd rortbero«rlM7. (Deput- 
ment of Sdentlflc knil Indottrisl arwarch ) Pp CM -It (LonSon 
B Jl StattoDory Ofiln>, 19S8 ) 


that while Great Britain is in no way behmdhand 
in research on the handling and storage of food- 
stuffs, the apphcation of science in this field is not 
so forward here as in the United States There, 
the active behef of the leadmg mdustriahsts in 
the value of research, and their keenness to apply 
scientific method and knowledge m the food 
industry were striking , and so was their readmess 
to spend large sums m developmg new processes 
and in introducing new products to the public. 

Reference is made in the report to the recom- 
mendation of the committee appomted to review 
the scope and form of the “Index to the Literature 
of Food Investigation”, that this pubhcation should 
be oontmued The Board endorsed this recom- 
mendation and decided that the “Index” should 
cover the whole of the field which lies between 
the production of foodstuffs on one hand, and 
nutrition on the other hand , that it should be 
brought up to date as qmckly as possible and 
should be published quarterly inst^ of half- 
yearly. In pursuance of this decision, the “Index” 
to the literature published m 1937 has now been 
issued, as vol. 9, Nos. 1-4. It is hoped to oom|fiete 
shcotly vol. 7, No. 2 and vol 8, which will deal 
with the literature published during 1936 and 1936. 

From time to time, the Board is asked whether 
food that has been stored by modem methods. 
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Buch as cold storage gas storage or cannmg, u 
as nutritious as fresh food The question was put 
to the Medical Research Council who rephed that 
in the present state of knowledge it is impossible 
to state oategonoally whether or not stored foods 
are as nutritious as fresh foods Nor is it feasible 
to undertake research with the view of answering 
that question directly since many years of m 
tensive work on large groups of human beings 
would be necessary Even then there would be 
httle prospect of amvmg at a definite decision 
for with further knowledge of the effects of 
dietary factors on nutntional processes it would 
be found necessary to reconsider the results of the 
early years studies m the hght of fresh evidence 
Nevertheless useful information can be obtained 
by comparing the chemical composition of stored 
foods with that of fresh foods and the general 
conclusion can be accepted that relatively little 
loss of known constituents occurs in foods stored 
by modern methods Moreover experiments on 
animals have shown that satisfactory nutrition 
can be mamtamed on diets composed solely of 
stored foods In fact food of good mitial quality 
stored by the best modern methods is likely to 
be supenor to similar food that though still 
technically fresh is m reality stale Vitamm C 
and to a less extent vitamin Bi however are liable 
to be destroyed by heating 

The report of the Director of hood Investigation 
IS divided as usual into sections dealing with the 
different foodstuffs and the engineering problems 
of food storage Two considerable pieces of work 
were undertaken for the Herring Industry Board 
the first dealt with the quality of kippers in relation 
to the quality of the fresh herrings from which 
they are made and the second with the freezing 
and cold storage of herrings The development of 
rancidity in the fat of herrings during cold storage 
18 due to the action of oertam enzymes which are 
activated by common salt Hemngs frozen ui 
bnne need carefhl washmg and glazing before 
stort^ the possibihty of satisfactory freezmg m 
air IS being explored 

Storage m ice will keep fish fresh for 10 12 days 
a penod which covers some two thirds of the trips 
m^e by Bntish trawlers Freezmg in brme at 
—20® C with storage at the same temperature or 
at —30® C will keep white fish fresh for at least 
SIX months lemon soles have been kept m a 
palatable condition for as long as two years The 
fishing mdustry is now seriously considering the 
commercial possibihties of bnne freezmg and cold 
storage It must however be emphasized that 
the fish should be absolutely fresh when frozen 
it IS of mterest, therefore to note that a simple 
chemical test for freshness, based <m the estimation 
of volatile orgamo bases appears proimsing Accord 


mg to the report the dimethylaraine content of the 
fish follows the bacterial curve very closely during 
spoilage although the absolute amount present is 
much loss than that of the tnamme and ammonia 
(See also Nature Dec 17 p 1078 ) 

The increase m the hydrogen ion concentration 
which 18 essential to the proper keeping of the 
flesh of animals can only be ensured if an ample 
reserve of glycogen is present m the muscles at the 
moment of death The practice of resting animals 
for at least twenty four hours before slaughter is 
essential it is also advisable to give a ration of easily 
absorbed food such as cane sugar or glucose 
rather than to withhold food completely dunng 
this period Strugglmg on the slaughtering floor 
should also be reduced to a mimmum estimations 
of lactic acid m the blood of slaughtered animals 
which have struggled show that an appreciable loss 
of acid may take place from glycogenolysis m the 
muscles the acid in the blood will not contribute 
to the risi m muscle hydrogen urn concentration 

About two fifths of the report is devoted to the 
storage of fruit and vegetables The study of the 
respiration of the apple has brought to light a new 
fact of practical importance It appears that 
m the stage before the attainment of full matunty 
at which the fruit is often gathered namely just 
before the onset of the chmactenc rise in respira 
tioD apples exhibit on exposure to concentrations 
of carbon dioxide up to 15 per cent a temporary 
increase in activity which may amount to as much 
as 100 per cent Hence the possibility of carbon 
dioxide accumulating to dangerous levels is greatet 
in the period immediately after the fruit has been 
put into store especially if warm and respirmg 
rapidly than had hitherto been tliought possible 

Fxpenments have leen earned out on the 
ooohng and storage of fresh strawbemes for short 
penods A temperature of 18° F was satisfactory 
for 2 3 days storage but 32® F gave more 
control over fungal rotting and would probably 
be necessary for longer stirage The rate of coolmg 
affected the rate of subsequent deterioration 
With slow air speeds and a high relative humidity, 
no perceptible damage occurred in fruit cooW 
with air at either 23° or 28° F provided the fruit 
was not allowed to freeze A preliminary exx>en 
ment on gas storage showed that the growth of 
fungal rots could be retarded without damage to 
the fruit by an atmosphere consisting of 10 per 
cent carbon dioxide 10 per cent oxygen and 80 
per cent nitrogen 

Other matters which are dealt with m the report 
are the storage of Drocooli the preservation of 
pears and asparagus by freezing the effect of 
vanous methods of manuring the storage pro 
perties of apples, the storage of hothouse grapes 
and the npemng of imported pears and plums 
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The Nile Flood 

By Dr. H. E. Hurst, C.M.G. 


T he Nile flood of 1938 has been exceptionally 
high, and if we consider the Nile at Aswan, 
it was the highest since that of 1808 or perhaps 
1892. Thanks to the protective measures carried 
out by the Ministry of Public Works, the water 
was passed through the whole length of Egypt to 
the sea (1,600 kilometres) without serious damage. 
Damage was limited to the loss of crops on islands 
and low lands lying inside the river banks and 
to inflltration, and this occurs in all years when 
the flood is fairly high Among the protective 
measures was the use of the Aswan Reservoir to 
prevent the riverdevel passing the danger pomt, 
whereby the peak was lowered by about twenty 
centimetres, and the level of the river reduced 
during about twenty days. 

The flood is produced by rainfall (not snow) on 
the Abyssinian Plateau, which causes the Blue 
Nile, Atbara and their tnbutanes to rise regularly 
each year beginning usually in May or June and 
reaching their maximum m August or September. 
The White Nile contributes, but its variation is 
much less than that of the Abyssinian tributaries, 
and it does not reach its maximum until some 
weeks after the peak on the Main Nile is past. 
This year the maximum discharge on the Blue 
Nile was about 730 millions of cubic metres per 
day on September 2 and on the River Atbara 
310 millions of cubic metres per day on August 23, 
while the maximum on the Main Nile at Wadi 
Haifa was about 1,020 milhons of cubic metres 
per day and ocourr^ on August 31. 

There is no doubt that the present flood is the 
highest for forty years, but an exact comparison 
with the high floods of last century is not easy. 
Previous to the present century there were few 
measurements of discharge and these were always 
made with floats, so that wo cannot compare 
directly quantities of water which ue the real 
measures of floods. Current meters were mtio- 
duced by Sir Henry Lyons at the beginning of the 
present century. There are, however, records of 
the level on gauges which have been read regularly 
for the last seventy years. The difSoulty with these 
is that changes of river bed affect their readings, 
BO that it happens that with two floods of nearly 
equal maximum height one may appear higher on 
the first gauge and the other on the second. There 
is reason to suppose that even the Aswan Gauge 
at the foot of the AM Cataract has changed rela- 
tively to other gauges sinoe the Dam was built at 


the beginning of this century. However, these 
variations are not as a rule large, and the gauges 
at some sites give a fair comparison of the heights 
and volumes of floods. 

For more than thirty years there have been 
gauges on the tributaries of the Nile in the Sudan, 
the farthest south on the Blue Nile being at 
Roseires near the Abyssinian frontier, and thus 
warning of the rise of the river is obtained about 
ten days before its peak reaches Aswan. A similar 
warning is received from a gauge station on the 
Atbara, but the time interval is shorter. 

The ^quency distribution of floods is interesting. 
In addition to records of the level at Aswan which 
cover the last seventy years, there are records from 
the Boda Nilometer in Cairo which go back, 
although with large gaps, to a.d. 622, soon after 
the Arab conquest of Egypt. These records have 
not the precision of modem observations but are 
probably as reliable as present-day statistics about 
less weU-deflned phenomena such as health and 
social oonditions, and they cover a very long period 
of the nse and fall of the Nile They have been 
analysed for periodicities by the late Prof. H. H. 
Turner, Mr. J. I. Craig and Dr. C. E P. Brooks, 
and periods varying firom 2 to 240 years have been 
found The period of greatest amphtude so far is 
one found by Prof Turner of 240 years, with an 
amphtude of 16 cm for the maxima and 46 cm. 
for the minima. 


Bboordb or Aswan Oavob 


Derorlptlon 

1669-1898 

1899-1938 

Height 

(metree) 

Year 

Height 

(metm) 

Year 

Hudmum guise read- 
ing of blgheet flood 

Mutmorn gsiup read- 
ing of knreet flood 

IfesD flood msxlrouiii 
for period 

94 15 

91 '40 

1878 

1877 

93 60 
(Corrected 
for effect of 
reiervoir) 

90 11 

1938 

1913 

93 26 

9fl'46 

Xiunber of yeue wlUi 
msxlmnm greater 
Uiaa 93-80 m 

Number of year* wllh 
maximum lean than 
91 40 m. 

0 

2 

2 


The analysis by Dr. Brooks does not extend to 
periods longer than 76 8 years, but he finds a 
number of periods of average amplitudes of the 
order of 10 cm. His best-defined periodioity is that 
of 76 8 years, with a mean am^tude of 17 mn. 
The average standard deviation of the flood-levels 
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iB 66 om., which makes apparent the relative small, 
nen of any periodic effects, which although of 
theoretical interest, are of no use to the forecaster. 
A glance at the records when plotted on a fairly 
large scale shows that there is no period which is 
directly evident to the eye, and that the principal 
features are the existence of fairly long terms of 
yesurs when, on the whole, the floods have been 
high and others when floods have been low. This 
fact is well illustrated by the Aswan gauge records 
for the period 1869-1938. By dividmg this period 
into two parts, 1869-1898 and 1899-1938, an 
example is afforded of a high term of 30 years 
followed by a low term of 40 years, with the 
results shown in the preceding table. 


The most striking feature of this table is that 
in the thirty-year high term one year in two was 
higher than all but one of the succeeding forty- 
year low term. The important question, which 
however we cannot answer, is, are we now entering 
on a term of high floods ? 

If flood heights are taken without regard to 
order, they give a frequency curve of normal form, 
but owing to the existence of high and low terms 
of years this frequency curve cannot be applied 
directly to give, for example, the chance of 
occurrence of a very high flood hke that of 1878 
m the next twenty years. Some work has recently 
been done on problems of this type which it is 
hoped to publish later 


Obituary 

Prof. William McDougaU, F.R.S. 
VimLIAM MoDOUGALL, whose death was 
VV recently announced, was partly Scottish, 
partly Saxon ; he ofune partly of industrial and 
partly of agricultural stock ; he was m part scientist 
and in part philosopher. One side of him was in- 
tensely interested m social movements and social 
activities ; another was reserved, contemplative, 
and, to use his own word “arrogant”. He was 
probably the most widely studied, the most univers- 
ally known and appreciated of all contemporary 
psyohologiste. Yet to the end he regarded hunself as 
an upholder of lost causes, a rebel agamst current 
conventions, a voice crying in the wddemess with 
but few to listen and to pay attrition. In 1930, he 
wrote a brief, charming and frank autobiography 
(“History of Psychology in Autobiography”, edited 
by Oarl Murchison, Clark University Press. Vol. 1, 
pp. 101-228), and there, if anywhere, the paradoxes 
of his life and work are clarified and interpreted. 

MoDougall’s life was a varied one. After a private 
school and a year at Weimar he entered the Umversity 
of Manchester, and though he was at first deeply 
attracted by geology, he graduated in ‘gmeral soi«ioe'. 

In 1889, he won a scholarship at St. John’s College, 
OambridM. At that time physiology was developmg 
rapidly m Cambridge, and soon McDougaU decided 
to speoi^iae in this direction and to qualify in 
medicine, not in order to practise, but to fit himself 
mote ftiUy for cndginal research. He took his degree 
with the hi^iesfe honours and went to St. Thomas’s 
Hoipital, where he wenked m fha Physiological 
Laboratory, then under the dixeotdon of C. S. Sher- 
ringtan. His research, partly on musole oontraotkm 
and partly <m psyifltOfhyBiaal problarns, brought him 
a M St. John’s OoUege, but soon after 

fo. im, he Joined the Cambridge Expedition to 
the Tone! StoaHs, whsre he eoDaborated with 
W. a. B. Blvsrs and C. 8. Myers ip a qunparative 


Notices 

experimental study of native sensory reactions. He 
paid an extended visit to Borneo and saw something 
of China, Java and India before he returned to 
Cambridge. 

For a day or two MoDougall was on elected tutor 
of St. John’s. But suddenly ho flung aside one of 
his principles — “that a man whose chosen busmeos 
m life was to develop to the utmost his intellectual 
powers should not marry before forty, if at all” — 
and married. For some tune be combined a honey- 
moon and science at Qdttmgen, where he worked 
with G. E. MiUler. Although he was somewhat out 
of sympathy with Mfiller himself, it was hero that 
he begw hie experimental work on colour vision 
which many stiU think to be the best work he ever 
did. Gharaoteristioally he opposed Helmholtz, 
Hermg and all his contemporaries who approved 
of their views. He said that he returned to Iliocnaa 
Young, but (twos a return with many differenoee. It 
was probably this work more than anythmg else whiob 
later won h^ his fellowship of the Royal Society. 

Back in England, he taught experimental psyriio- 
logy for a few years at Umversity CoUega, Tjondm, 
and oontmued his own research on vision, on attention, 
and on general psyohopbysioal problems He also 
planned a book on social psychology. 

In 1904, MoDougall became Wilde reader m mental 
philosophy at Oxford, and he continued to hold this 
post until shortly after the Great War. He was, he 
says, happy enough with the Oxford people— he ‘ 
beoune in due oouise a fellow of Corpus Chuisti — 
but very restive and dieoontmted with the Oxford 
atmosphere of those days. When the Groat War came, 
he was for a riiort time a private in the Frenoh Army 
and for a longer time a xnajor in the British. At the 
Hetley Hoopital he bad ohs^ of a great many narve 
and ’shell shosk’ oases and became deeply intenstad 
m the psychological study of functional diacsrdsrs of 
the oentnl imrvoas system. 
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During th6 Oxford period he wrote hie “Introduo* 
tion to Social Peyohology", "Body and Mind", “The 
Pagan Tribes of Borneo” (with Dr. Charles Hose), 
the small Home Univenuty text-book and finally 
“The Group Mind”. The first of these books, he says, 
dropped lito “a stone into a bottomless pit". If so. 
It has suooeesfblly bounced out again, exhausted 
some twenty-three large editions and vastly influenced 
very newly everything that psychologists have 
written about the subject smce. 

After the War, McDougall was invited to succeed 
MUnsterberg in the chair of psychology at Harvard. 
He went to the United States with high hopes, found 
there very many friends, but was plunged into intense 
public controversy which persist^ to the end of his 
life. American behaviourism represented for him 
everything which he most heartily disliked. He 
attacked it vigorously. He contmued his attacks 
long after the battle had, to all intents, been won. 
He published book after book, and the motive of 
them all was the same, to fight all types of 
*meohaniatio’ explanation in every field of science 
and to do this in the interests of “the art and theory 
of the mtemal life of man". 

Harvard did not hold bun for long. In 1927, he 
accepted a new chair of psychology at Duke Umver- 
Bity, North Carolma, and there he remained, latterly 
with yearly visits to England, until his death, (te 
the whole this suited him the best of all his many 
dwelluig-placoe The less hurried, more patnarohal 
atmosphere fitted well with his temperament and 
helped his work. His philosophical and ethical 
intere6ts,always strong, became ever more pronounced. 
As a p^nohologist his primary concern was to es- 
tablish a wide teleological point of view, and in so 
far 08 his experimental mterests persisted, they were 
ccmfined to a general approval of work on telepathy, 
clairvoyance and the like, and to his well-known 
Lamarckian experiment. 

McDougall began the Lamarckian work at Harvard 
and contmued it at Duke. He considered the question 
at issue “the most important question yet formulated 
by the mind of man and clearly susceptible of 
solution by experimental procedure" ; and he was 
firmly convinced that his own long-continued work 
with white rots had achieved a “clear-cut and 
mdi^utable proof of the reality of Lamarckian 
transmission”. 

A few months before his death McDougall pub- 
lished his last book, “The Biddle of Life”. He hod 
set out, an unweari^ soldier, upon his old campaign 
against meohanistio explanation m Nature a^ m 
life. He hod cmiduoted it with brilliance and with 
vigour. He was in the grip of a painftil and a fatal 
disease. Only a “marvellous operation” enabled him 
to complete the woric. As he read the proofs of this 
book it aeoned to him that possibly some of his 
oritieisms of jAysioal and biologioal men of science 
miC^t appear to be harsh and unsympathetic. So, 
hinnrif near to death, he paid a last tribute to soienti&i 
endeavour. "1 am now more than ever sensible of 
the qiileodoar and aohievements of modem science, 
'fOtflll grateful to those whose skill and labour wid 
gsnhis have made poasible such great benefits as 1 
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have received frmn the hands of my ooUeagues". He 
desired only that science should diaoard all pontifical 
claims and remam hiunble and honest in Ha search 
for truth. For himself the beginnings of the ultimate 
truth had been found. He saw in all forms of be- 
haviour “some large unity or oommunHy of Nature 
underlying the separate mdividual orgamsms”. He 
believed that, within every society, from inseots to 
man, he could discern a harmony of activities 
“secured by the dueotion of 8<»ne intelligent purpose 
more comprehensive and powerful than that of any 
individual member". F. C. Babtutt. 

Aw anthropological correspondent writes : 

Prof. McDougall, with the late Dr. W. H. R. 
Rivers, was a pioneer m the application of the 
methods of scientifio psychology to the study of 
peoples of backward culture m the field, when they 
were both members of the Cambridge Anthropo- 
logical Expedition to the Torres Straits under the 
leadership of Dr A. C. Haddon One outcome of 
this early interest in primitive mentality was “The 
Fagan Tnbes of Borneo”, which Prof MoDougall 
published m 1912 m collaboration with the late Dr 
(afterwards Sir) Charles Hose. This mtimate and 
detailed study of peoples, who wlien first known to 
one of the authors were in the enjoyment of 
a simple culture barely touched by European 
influence, is still one of the moet highly regarded of 
ethnological treatises belonging to the early part of 
this cOTtiuy. A further result of Prof. MoDougalPs 
early studies in social anthropology is to be seen in 
his bent towards the sociological implications of 
psyohologioal studies, which is apparent throughout 
his published works, and is eepeoially to be noted in 
the analyses of world problems, which he has pro- 
duced in the years since the Groat War. 


Prof. Georget Urbain 

Thb death on November 6 of Prof. Georges Urbain, 
direotor of the Institut de Chimie, post -president of 
the French Chemical Society, removes a well-known 
figure from French scientific life. 

Bom in Pans on April 12, 1872, son of a professor 
of obenustry, he studied at tlw Pans School of Physics 
and Chemistry and earned out research work under 
Friedel, Schutzenbeiger and Jean Perrin, obtaining 
his doctor’s degree for investigations an the rare 
earths. 

After five yean of industrial researah with the 
Compagnie gtefirale d’£leotrioit4, Urbain return^ to 
ooadeqiio life, lecturing at the Sohool of PhysioB and 
Chemistry and later at the Faculty of Scienm of the 
Sorbonne, where he became professor In 1908, 

The name of Urbain will always be associated with 
our knowledge of the rare earths. He showed that a 
number of so-oalled pure dements belcmging to that 
series were in fSact mixtures of europium, gadolhiiuin, 
terbium and dysprosium. On the other band, from 
ytterbium he separated a near element, lutecium 
(atomio number 71) and foreoast the exiatenoe of a 
ftuth^ elemstxt of atomio number 7S (oeitium) which 
was later identified by Hevesy (haforinm.) 
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In punning the diiHoult inveatigations oonneoted 
with tile aeparation of the rare earth elements, 
'^bain thowed great versatility in employing many 
:^||yBioal and ohemioal methods, often necessitating 
prolonged and tedious work It is estimated that, 
together with Leuiombe, he had oarried out some 
200,000 fractional crystallizations over a period of 
fifteen years. 

Like preceding investigators, Urbain began by 
stud 3 ring the abeoiption and emission spectra of the 
rare earths, then went on to the magnetic properties 
and the phosphoresoenee m cathode tuboi, discovering 
the law of optimum phosphorescence of binary 
systems. He also oarried out many aoourate atonuo 
weight determinations. 

In addition to his work on the rare earths, Urbam 
will be remembered for his contribution to the study 
of complex inorganic salts, which he considered to 
form a link between morganio and organic compounds. 

During his career, Urbam filled many important 
posts. He lectured at the £!co1e Centrale and presided 


over the Uxpenmental Section of the fioole des 
Hautes £tudes. In the Orest War he directed the 
Chemical and Technical Section of the Artillwy. 

These numerous activities none the lees left Urbain 
time for artistic recreations. Those who attended 
the banquet in his honour given at the Maison de la 
Chimie last June were privileged to hear several of 
his original musical productions 


Wk regret to announce the following deatlis . 

Prof Edwm H. Hall, emeritus professor of physios 
111 Harvard University, on November 20, aged eighty- 
three years 

Prof. J Spliohal, professor of inorganic and 
analytical chemistry in the School of Mines, PNbrtun, 
Czechoslovakia, who hod only recently completed a 
lengthy study of the thermal decomposition of the 
carbonates of calcium, magnesium, iron and man- 
ganese, on December 8, aged fifty-three years 


News and V i ew s 


Society for the Protection of Soence and Learmng 
Febhaps there is no Imei testimony to the work 
undertaken by the Society for the Protection of 
Science and Learning, the report for 1938 of which 
was referred to m Natusb of December 17 (p. 1051) 
than the extent to which it lias received the active 
support during the whole of its five years existence 
of the university staffs in Great Bntam. Not only 
have individuals and committees m the majonty of 
academic centres lent ready assistance to their exiled 
colleagues from abroad in the way of advice end 
vigilance for new oponmgs for them, but also they 
have contributed financially more than £10,000 
towards the ftmds of the organization which seeks 
to aid academic refugees. The Society itself has 
arruiged a week of meetings early next term to take 
place m the great majonty of British academic 
.^pentres, with the view of spreading information con- 
cerning the plight and prospects of academic refugees 
Among those who have agreed to take part m these 
meetings are included ■ the Home Swretaiy, the 
Arqhbishop of York, Viscount Samuel, the Marquees 
of Bieadwg, Sir William Bragg, Sir Henry Dale, Sir 
Richard Gregory, Sir John Hope Simpson, Sir Nor- 
man Angell, Sir Allen Mawer, Sir Bernard Fares, the 
Hon. Harold Nioolson, Mr. FhUip Guedalla, Mr. 
Walter Adams, Prof. Gilbert Murray, Prof. Winifred 
CuUk, Preff. John Maomurray, Prof. P. M. S. Blackett, 
Prof, Lanoelot Hogben, Prof. F. A. H. Crew, Miss 
Rebeooa West and the Hon. V. SaoJcvUle-West. The 
Roy^ Soelety i» giving a special reception to the 
'Tiiplnmin eodles ai^ thoee who have been working 
in their Mtensts, in collaboration with the British 
Al^ideniy. on February 7 s and on February 10 the 
evenihg diteourse at the Royal Instltutioo is to be 
ghren by Prof. Max Bom, one of the most distln- 
guitiud of the reftigee men of soieoee. 


The Chemical Soaety 

At a meeting of the Chemical Society held at the 
Royal Institution on December 16, it was stated that 
Prof. Robert Robinson, Waynflete profeesor of 
chemistry m the University of Oxford, has accepted 
nomination to the ofikse of president for the period 
1939-41, which includes the centenary celebrations 
of the Society to be held m April 1941. The Loag-^ 
Staff Medal for 1939 has been awarded to Prof. 
I. M. Heilbron, for his outsUmdmg contributions 
to the Bcienoo of chemistry m the field of natural 
products, especially vitamin A and related natural 
pigments, the anti-raohitio vitamm D and its pre- 
cursors, and the constituents of the fish liver oils 
and of natural resins of the tnterpene group. Prof. 
Heilbron was lecturer m organic chemistry m the 
Royal Technical College, Glasgow, from 1909 imtil 
1914, and in 1919 became professw of organic 
chemistry there. In 1920, he proceeded to the 
Unrversity of Liverpool as professor of oiganio 
chemistry ; m 1933 he held the chair of oiganio 
chemistry m the Umversity of Manchester. In 1086, 
he was appomted professor of organic chemistry at 
Imperial College, London. 

At the meeting of the Harrison Memorial Prize 
Selection Committee, consisting of the presidents of 
the Cbemioal Society, the Institute of Chemistry, tile 
Society of Ohemioal Industry, and the Fbannaoeutical 
Society, held on Deoember 14, it was decided that 
the Hamson Memorial Prize for 1938 should be 
awarded to Mr. Alexwider King. Mr. King received 
his ohemioal training at the Imperial College, Boutii 
Kensington. From 1980 until 1981, he worked in 
the Physical Chemistry Institute of the Univeraity 
of Munich under Prof. K. Fajans, and from 1081 
to the prssent date has held the pest of asefatint 
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lecturer at Imperial College. Hu original inveitiga- 
tiona on adsorption and on emulsions and other 
ooUoid topics form notable contributions to our 
knowledge of physical chemistry. After a brief state- 
ment regarding the establishment of the Faraday 
lectiureship, the president (Prof. F. C. Donnan) 
mtroduced Dr. Irving Ijongmiiir, who then delivered 
the seventeenth Faraday Lecture entitled “Mono- 
layers on Solids”. At the conclusion of the lecture 
ho presented the Faraday Medal to Dr. lungmuir. 

Life-si«e Model of a Blue Whale 

A UODBI. of a 93-ft. Blue whale has just been 
completed in the Whale Hall of the British Museum 
(Natural History). It is constructed of plaster of 
Paris and cement on a wood and wire-netting frame- 
work and weighs between six tmd seven tons The 
proportions and colour are based on photographs 
and written descriptions and on very numerous 
measurements of actual specimens. Features of 
mterest in the model are : the great size of the 
head, which is nearly a fifth of the total body length ; 
the eye just behind the angle of the mouth, and the 
very small ear opemng a little distance behmd the 
eye ; the tapering beautifully stream-lined flippers, 
and the enormous tail flukes some eighteen feot from 
tip to tip. The numerous grooves covering the throat 
and chest are a typical feature of the family BalsanO- 
pteridn to which this species belongs. The Blue 
whale, which grows to 100 ft., is the largest of all 
living animals and, so far as is known, the largest 
that has ever existed. At birth it is more than 24 ft. 
m length, and by its third year of life when it becomes 
sexually mature it is 74-77 ft. long. Its distribution 
18 world wide, but at the present tune the only 
remaining important area of concentration is m the 
Antarctic. There it is being hunted by the whalers 
for the oil obtained from blubber and flesh. During 
the 1036-37 antarctic whaling season, out of a total 
of 82,821 whales slaughtered, 14,183 were Blue whales 

A Kentish Iron Age Hill-Fort 

Thk hiU-fort at Oldbury, near Ightham, Kent, the 
excavation of which was described by Mr. J. B. Word 
before the Society of Antiquaries of London on 
December 16, is the largest hill-fort of mm age date 
m Bntom. Its ramparts are some two miles in cir- 
cumferenoe and enclose a space of 120 acres. Ongm- 
ally, it would appear from the evidoioe of sectiims 
cut in the ramparts, the erection was a place of 
refbge rather than a permanent settlement. This 
was at tile very beginning of the first cmitury A.D. ; 
but later the gate facing the North Downs was 
elaborately refortifled with stone-revetted filing 
platform and outworks. The associated pottery shows 
that this refoMifioation was cairied out in a.d. 43 
at the time qf the Claudian invasion. Although 
Okttmry lay off the line of march of the Claudian 
anmss prooeedmg from Bast Kent, where they 
landed, to Ooldhester, the evidenoe the burning (rf 
the gates and quantities of sling atones suggest that 
it was saohsd <» soon after. The camp was not 
tagam No Belgia pottury was found in the 

original* fesliBosition, htat only in the later worici. 


From this Mr. Ward infers that the original fortifica- 
tions vrore erected by another people who had 
established themselves in the Wealden areas of Kent, 
Surrey and Sussex, working the local sapplies of 
iron, and that its origmal purpose must have been 
to serve as a protection against the inroads of the 
Belgio tribes, whose headquarters lay north of the 
Thames The ooourronoe of Belgio pottery in the 
later fortifioations suggests that by that time the 
Belgio people had taken possession of the fort. 

Mesolithic Dwellings at Farnham, Surrey 
Exhibits illustrating the culture of the inhabitants 
of mesobthio pit-dwellings at Farnham, Surrey, ore 
now on view in the Prehistorio Gallenes of the 
British Museum (Bloomsbury). These dwellings, on 
a site which IS the only one of its kmd os yet found 
m Britam, have been excavated by Dr and Mrs 
Grahame Clark. The results of the excavation, which 
has occupied two seasons, were described by Dr. 
Clark at a recent meeting of the Prehistoric Society 
The site of the settlement, which is the property of 
the Farnham Urban Distrust Cksuncil, consists of a 
number of irregularly shaped pits, three feet deep m 
places, which have been seraph out of the gravel of 
the old Blaokwater River. TTiese pits represent the 
chief habitations of a mesolithic people, who prob- 
ably spent their summeTs hunting on the Lower 
Greensand, when they lived in temporary shelters. 
Four huts have been excavated. In one pit there 
was a hearth and near another there were signs of a 
post, which probably had supported some light 
framework arranged tent-wise. Generally, however, 
the roofing seems to have been of the nature of a 
lean-to. Large numbers of microlithio implements 
were discovert, with flint axes, scrapers and waste 
flint cores and flakes. Altogether, between forty and 
fifty thousand worked flints have been discovered, 
and fifteen thousand flmts cracked by fire have been 
found. These houses are, as stated, the first of then- 
land to be found m Britam ; and they probably 
represent the first type of habitation in use m Bntam 
other than the cave. They are oonsidered to date 
from about 3000 s.o., and support the contention 
that artificially oonstruoted dwellings are more 
ancient than has been thought. On the Continent, 
evidenoe is acoumulating that mesolithic ma n was 
nmnadic, inhabiting light shelters m the summer, and 
more or loss permanent dwellings, usually of the pit- 
dwelling type, in the wmter. The exhibits now 
shown in the British Museum are dra-wn from two 
of the dwellings excavated, and include a large and 
representative selection of the implements found 

Acccarions to the British Museum (Bloomsbury) 
ZmoauesTcro additioia to the ooUeotians of British 
antiquities of the British Museum (Bloomsboiy) were 
announced at the December meeting of tiie Trustees. 
Among these tihe most important is an it<m sword of 
the second century ».o., with its htonao soabbard 
mount, which has been lent tor tsmporaty exhibition 
by the Duke c£ Northumberiaud. It was found in 
the I^vsr WHlMun below Idaeoin in 1626, Ja^bly 
at the same time as the tomqus bcoow ihisld of the 
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iron age, which, with its oharaoterietio Celtic orna- 
ment ocunbining the use of metal and enamel, has 
been one of the Museum’s most striking exhibits 
phong British antiquities. The decoration of the 
scabbard mount is an example of the earliest Celtic 
art of Britain, and shows the La T^ne curvilinear 
style of ornamentation in the form m which it 
reached Bntain Other accessions, also of groat 
mterest, ocnne from a round barrow at Riffley Wood, 
near King’s Lynn, which has been excavated by Mr. 
I. J. Thatcher and Mr. P. L. K. Sohwabe. Among 
these are a segmented bead and a rmg pendant of 
bluish-green faience, which were associated witK 
ntee or ten cremated um bunals of the Middle Bronze 
Age found on top of the mound. They belong to a 
class of ornament which has been found in bronze 
age burials in Britam and on the Contment ; and they 
agree in all respects with examples found at Tell 
el-Amama in Egypt, dating from about 1400 B.o. 
The grave pit of the mound below the level at which 
the um burials were found, contained no remains ; 
but the whole of the surface-level below the barrow 
was covered with pottery fragments, representing 
hundreds of vessels. These sherds were of beaker 
pottery of the Early Bronze Age, of the approximate 
dating of 1800 B.o It seems clear that this was not 
a habitation site, and the sherds are thought to be 
either the debns of the floor of the dead man’s hut, 
which was brought here entire, or, perhaps more 
probably, the result of a ritual, which mvolved the 
scattering of a large number of potsherds. 

The Iron Industry in South Yorkshire 
Bbsobb the introduction of mild steel about sixty 
years ago, engineers had to rely on wrought iron 
made by the puddling process mtroduoed by Henry 
Cort in 1788. Among the various brands of wrought 
iron none was superior to those made m Yorkshire. 
But long before Cort’s tune iron was made m York- 
shire, and m a paper entitled “The South Yorkshue 
Iron Industry 1698-1759’’, read to the Newcomen 
Society on December 14, Dr. A. Baistnek gave an 
account of the operations earned out m the Sheffield- 
Leeds-Hudders^Id area about two hundred years 
ago. The source of his information was manuscripts 
disoovered a few years ago, and now preserved by 
the Bradford City Museums and Library Committee, 
relating to the activities of the various branches of 
the Spacer family, all Quakers. The documents 
give accounts of 10 flimaces, 14 forges and 6 slitting 
mills, and though much of the information relates 
to the businees side of the mdustry, they embody a 
oonsiderable amoimt of technical information about the 
mming the irmi ore, the construction and working 
of the fhmaoes and forges and the production of 
oharooal. The main group of flimaoes was on the out- 
OK^ of the Taokersley Ironstone and near streams 
which were used for driving water-wheels for working 
thebeDows. As in Sussaoc, a determining factor of tlm 
industry was the suqiply charcoal, and it was 
rarely possible for a furnace to be worked for more 
than hatf^ year. The manusoripts, as Dr. Baistnek 
sai4, a-new complexion on the story of the iron 
ia the area. 


British Coal Utilisation Research ‘Association 
Oir December 14, the Bntirii Coal Utilisation 
Bosearch Association held its first ordinary general 
meeting under the presidency of Sir Evan Williams. 
It was founded in April last, having mcorporated the 
Research Department of the (^ombustion Appliance 
Makers Association (Sobd Fuel) and with a member- 
ship covermg all sections of the mdustnos of coal 
and its appliance manufacturers. Its income from 
these sources and Government grant is guaranteed 
at £20,000 for five years. Premises near West 
Brompton Station have been secured and sure bemg 
adapted to the purposes of an experimental station. 
It was stated that fruitful work has already been 
done in both tbo domestic and the industrial sections 
In the former this has been concerned with the open 
fire, and the use of natural smokeless fuels and smoke 
reduction. In this connexion it is claimed that success 
has been achieved m tho design of solid fuel cookers 
to replace m railway restaurant cars those fired with 
oil gas On tho mdustrial side, the supply and use 
of solid fuel for small industry, pulverized fuel, and 
industrial temperature measurement have engaged 
attention. A special committee has been set up to 
study the question of producer gas transport and 
supplement the work already m progress at the Fuel 
Research Station It has long been a matter of 
reproach against the coal industry that it has shown 
complete mdifierenoo to tho rational and efficient 
utilization of its commercial product The launching 
of this Association will remove this reproach, and, 
as the president said, it will be “the missing member 
of a team which will work in harmony to bring about 
a more perfect knowledge of the properties of coal 
measures and advances m their fuller and bettor 
utilization’’. 


Blind Landing System for Royal Air Force Equipment 
The Air Muiistry has announced its intention to 
equip all R.A.F. bombers and reconnaissance aircraft 
with the Lorenz blind approach system. If experi- 
ments during this wmter prove this to be sucoessfiil, 
tho lighter class of aircraft wdl then also be so 
equipped. This follows the announcement that forty 
R.A F. aerodromes would have the radio transmitting 
apparatus for this system mstalled, as mentioned m 
Natube of November 26 The apparatus to be 
carried m each machine weighs 60 lb. and costs about 
£200. Its manipulation demands a certain technique, 
and pilots need oonsiderabie practice before being 
able to use it in addition to the other movements and 
observations that are incidental to the operation of 
landing a modem hig^-speed aeroplane. A special 
’Link’ tramer is used for practice in the use of the 
Lorenz system, upon which approaches and landings 
can be simulated without leaving the ground. 'Thcee 
are to be provided at B.A.F. flying schools, in 
additicm to which each service station ^ oany one. 
The training of the personnel will be undertaken by 
special instructors, who will have already attended 
courses at the Cmtral Flying School at Upavon, 

WUte. 
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Wedgwood's Portrait Medallions of Men of Science 

Ik his Fndsy evening disoouise before the Royal 
Institution on December 16, Dr. John Thomas 
spoke on "Josiah Wedgwood and his Portraits of 
Eifditeenth Century Men of Soienoo”. The great 
success of three fellows of the Royal Society — Joaiah 
Wedgwood and his two friends Matthew Boulton 
and James Watt — as industrialists was discussed 
The successful production of artistic pottery at 
Etruria and of steam engines at Soho Factory, was 
only possible because of the persistent application 
of soientifio pnnciples. These ‘philosophic’ fellow- 
manufacturers endeavoured to satisfy this craving 
for scientiiio knowledge by attaching themselves to 
(o) the Lunar Society in the Midlands and (6) the 
Royal Society of London. Josiah Wedgwood, because 
of the artistic character of his Jasper portrait medal- 
lions m the days before photography, established 
himself practically as the ‘offloial* portrait producer 
of learnt societies. Proof of this is the assembly of 
more than one hundred portrait medallions in Dr. 
Thomas’s collection. Wedgwood handed the torch 
of science to his descendants, among whom was the 
illustrious Charles Darwin, his grandson, of whom 
Dr. Thomas exhibited a fino plaque by Wedgwood. 
'Thus we, who live in the twentieth century, owe a 
great debt of gratitude to the ‘prince of potters’, not 
only for his soientifio outlook, but also for the light 
which he lias shed on his scientific contemporaries, 
through his inunitablo portrait medallions. 

Earthquake in Spain 

Ak earthquake was experienced m Spain on 
December 18, shaking the whole province of Valencia. 
The shook, which lasted three seconds, caused some 
apprehension and damaged buildmgs, but no casual- 
ties are reported. The district concerned is to some 
extent seismically active, as it borders the well- 
established Mediterranean region of earthquake 
activity, though it is not so densely populated with 
epicentres as is the region of Andalusia and Granada 
to the south of it. Ko really great earthquake has 
been experienced nearer to this region than Lisbon, 
476 miles distant. It was from the Lisbon epicentre 
that the three shocks and several aftershocks occurred 
on and after November 1, 1766, at 9 h. 40 m. local 
time. The first lasted seven minutes, destroyed 
Lisbon and caused remarkable sea-waves m such 
distant regions as Scotland and Sweden. The second 
at 10 h. engulfed the Cays Depreda with the people 
on it and the vessels near it so that none of them 
were seen agam, and altogether upwards of fifty 
thousand iieople lost their lives on that occasion. 

New Mcneysidt Nature Society 

FonLowiKO ui inaugural field-meeting at Freshfleld 
dunes and shore on Deoember 11, a new nature 
study society f<nr' south-west Lancashire and Wirral 
was launched, as the Merseyside Branch of the 
British Empire Naturalists’ Association, when the 
foIlowingofBoialswereeleotedfor 1980: Hon.PtHidmt, 
3. W. Nixon (who is the Kibble Valley representative 
of the B.E.NAl. and honorary seoretary of the Black- 
bom Naturalists’ Field Club) ; Chairman, J. C. Miller, 


of tlie Univorsity of Liverpool; Hon. Organinng 
Seonlary, Eno Hardy. It was announced that the 
new Merseyside Naturalists’ Association would cover 
the area between the Ribble and the Dee on a much 
more modem and active method of general field 
nature study than was at present available m the 
area, althou^ it was m no way antagonistic to some 
ten older natural history societies m the district. 
Mr. Hardy stated that the Society had been formed 
by about fifty naturalists and nature-lovers who had 
given their signatures to the desire for introduomg 
the B.E.N.A. work to Merseyside. It was agreed 
that m 1989 they report on their area for the national 
bird survey being earned out by the soientifio com- 
mittee of the British Trust for Ornithology, and for the 
selected list of trees and insects chosen for national 
observation by the B E.N.A. headquarters. Arrange- 
ments had been made for combination with the 
branches of the B.E.N.A. for Manchester and West 
Lanoashu^ (Lytham) 

The Parliamentary Science Committee 
Tub fifth annual meetmg of the Parliamentarj 
Science Committee was held at the House of Commons 
on Deoember 13, imder the presidency of Prof 
J. Graham Kerr. The honorary secretary’s report 
disclosed that the Committee’s constituent bodies now 
number twenty -six, five of which have become afflhated 
during the past twelve months. Throe peers and 
fourteen Members of Parliament are now associated 
with the executive, with the result that the Parlia- 
mentary activities of the Committee have groatl> 
extended. Interventions m debate on the imtiative 
of the Committee were frequent last session ; more 
than thirty questions were asked m the House of 
Commons on scientific and technical matters ; and 
durmg the current session it is hoped that members 
will be fortunate m the ballot for private members' 
moticms. Tho Committee has been associated with 
Parliamentary action on the Thames barrage and 
the removal of the oil tanker limits on the Thames 
Negotiations are on foot to establish complete liaison 
with the new Division for the Social and International 
Relations of Science of the British Association 
Two lectures were arranged during the last session 
at the House of Commons for Members of Parlia- 
ment. The following were elected officers for 1989 
Pretidmt, the Right Hon the Earl of Dudley . 
Vier-PrtiiderU, Sir Arnold Wilson, M.P. ; Chairman, 
Mr. S. F. Markham, M.P. ; Vice-Chairman, Prof 
B. W. Holman ; Deputy-Chairman, Mr. Alan £. L 
Chorlton, M P. ; and Hon. Seoretary and Treasurer, 
Mr. H. W. J, Stone. 

The Cultural Influence of the Cinema 
Th* League of Nations Advisory Committee on 
Social Questions has issued a report, based on infor- 
mation collected from the Governments of forty-sl.^ 
countries and from other souxoes, on "The Recrea- 
tional Cinema and the Young" (Isnudon i Allen and 
Unwm. Fp. 38. Price 0d.). It dieouesce the ftequanoy 
of the attendance of young people at cinema th^res. 
the effects of attendance, juvenile taste In films, 
protection from unsuitable films, teaching of film 
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appreaistion, special performances and special films 
for juvMules. Of outstanding interest under the two 
Jost-mentioned headings are oocoimts of certain 
iotivities of the Governments of the U.8.S.R. Their 
“Cbildrod’s Cinemas” are, it is said, equipped on 
broadly conceived Imes ae recreational centtos. In 
addition to the theatre itself, they mclude a largo hall 
for games and musical programmes, a library and 
reading room, a room for quiet table games, a refresh- 
ment counter, and a sort of cinema museum in which 
are displayed exhibits illustrating tho history and 
techmque of cinema production with sets of photo- 
graphs of the host films and leading cmema person- 
alities. Children are encouraged to amuse themselves, 
Dsfore the performance begins, m the various rooms, 
espooially the large hall, where the prog^ramme usually 
IS such as to prepare them for understanding the 
film about to bo shown 

Apaht from the teohmoal staff of these Children’s 
Cmemas, a special staff of teachers is employed in 
these houses. A special section of the Central Depart- 
ment for Industrial Cuiematography employs a regular 
staff for the making of films for children, the subjects 
including travel and exploration, animal life, children 
of the U.S.8.B. and other countries, lives of remark- 
able persona and works of popular children's authors, 
among whom are mention^ Mark Twam, Jules 
Verne, Swift, Kipling and Pushkm. For the guidance 
of makers of such films certam basic prmciples have 
been prescribed, such as : “Any attempt to address 
childran otherwise than m the real language of art, 
to ‘talk down’ to the child’s intellectual level — i e., 
any conscious or deliberate simplification — makes the 
juvenile film stereotyped and false. It should be 
simple with the simplicity of a real work of art, but 
not simplified”. 

Technical Progress and Unemployment 

Ah Advisory Committee on Management (Inter- 
national Labour Organization) at its mooting on 
May 2 and 3 studied the practical methods which 
incfaistrial undertakmgs could aulopt to alleviate the 
immediate social consequences of the elimination of 
Buiplus works or techmeal equipment and of the 
rapid and extensive mechanization of production 
(Geneva : International Labour Organization). 
The Committee drew up a bst of measures which 
might be taken by organizations obliged to reduce 
th^ staff in oonsequonoe of progressive mechaniza- 
tion or other industrial changes. These measures are 
olaesifled into five groups according to whether they 
are preliminary and designed to postpone or minimize 
or avoid dismJasala as, for example, by reduction of 
hours or transfer of workers to other services ; those 
intended to systematize inevitable dismissals, taking 
aoeount of all psyohologioal and moral issues m- 
vohred ; those mtended to help workers who are 
dis rniss ed ; measures of adjustment among the 
maaining staff , gmeral measures mvohr- 

mg eo-opeiratton with staff repres e ntatives, other 
undortak^ and official or private organisa- 
tkms- 


Ih regard to the measures for dealing with actual 
dismissals, the Comimttee stresses the importance of 
selectmg workers for dismissal on the basis of objec- 
tive criteria, the information of staff m advance and 
the oareffil spreading of dismissals over a period. 
The Committee also considered a report prefiared 
by the International Labour Office on the use of 
office maohinery and its influmoe on conditions of 
work for staff. Various tochnioal means of mitigatmg 
the physiological and psyohologioal oonsequenoes of 
the mechanization of office work were suggested by 
the Committee, which m regard to tho general effects, 
expressed the opmion that a reduction of hours of 
work m offloes would assist m reducing those draw- 
backs. The Committee also holds that to counteract 
the occupational oonsequenoes of the use of raaobmes, 
the social guarantees recognized as due to the 
industrial worker should bo granted equally to office 
employees, especially by a general extension of 
social legislation and of tho system of collective 
agreements. 

The Rockefeller Foundation 

Tbx Rockefeller Foimdation in 1937 distributed a 
total of more than 9,600,000 dollars Fifty-five per 
cent of the grants were for work m tho Unit^ States, 
and among the largest appropriations and authoriza- 
tions of the year were 420,000 dollars to the China 
Medical Board for the maintenance of the Peiping 
Union Medical College ; 390,000 dollars to Harvard 
University for research m industrial hazards ; 300,000 
dollars to the Yale University School of Medicine for 
the Department of Psychiatry , 300,000 dollars 

to the California Institute of Technology for the 
development of organic chemistry ; 276,000 dollars 
to the National Research Council for research m 
problems of sex and m biophysics ; 260,000 dollars 
for the general research fund of the Yale University 
School of Mediome j 240,000 dollars to tho Royal 
Institute of International Affairs for research m 
mtemational problems ; 1 66,000 dollars for teaching 
and research m psychiatry at the Harvard Medioal 
School and Massachusetts General Hospital ; 160,000 
dollars to the National Institute of Economic and 
Social Research for basic economic research, and 
100,000 dollars to the international Institute of 
Intelleotual Co-operation for research m ooimexion 
with the International Studies Conference. The 
annual report of the Foundation includes the 
president’s review with the detailed reports of the 
secretary, the treasurer and the direotora of the 
International Health Division, the Medioal Soieooes, 
the Natural Sciences, the Social Sciences and the 
Humanities and tho vioo-preeidont m ohaige of the 
programme in China. 

Ih the natural sciences, the Foundation haa given 
its major support to expenmental biology, including 
research on hormones, nutrition, and enzyme chem- 
istry, while Bssutanoe given to orgamo chemistry has 
been largely prompted by a desire to develop work 
on its biological aspects with the vieiw of forwarding 
the progress of mediome itself m the United StatM. 
The president’s ranoiks on the social soienoes ace of 
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special interest at the moment Emphasizmg tlie 
importance of scientific work m this field, he suggests 
that m it be the poasibihties of ultimate social 
intelligence Social progress more and more requires 
nunds tramed to function scientifically on social 
problems, as well as improved facihties for observing, 
recording and mterpreting social phenomena and 
public recognition of the importance of accessions of 
knowledge m this field The appropriations of the 
Foundation m this field m 1937 were largely for the 
promotion of research m social security, mtemational 
relatKHis, and pubbc administration It is satisfactory 
to note that although the normal development of 
the work m China has been rudely mterrupted, no 
project has been discontinued, although six out of 
the eight major projects have been forced to leave 
the areas m which their work was bemg done 
Reference has already been made m these columns 
to the president’a comments on the barriers to the 
woik of the Foundation which have been encountered 
through restnctions on mtelleotual freedom m oertam 
countries (see Natubb May 21, p 939) 

The Gas Engme Afloat 

Ik a paper on Marine Engmeering Problems of 
To-day ’ read to the International Conference of 
Naval Architects and Marine Engmeera m June of 
this year, Mr Stony B Freeman suggests that the 
tune IS now npe for a reconsideration of the gas engme 
for ship propidsion On October 11, Mr J F Gibbons 
read a paper at the Institution of Manne Engmeers 
on “Gas Engines for Small Craft ’ The author con 
aiders only small vessels like tugs colhets, coasters 
and trawlm, using gas producers of ordinary typo 
and the power contemplated lying between 300 and 
1,000 hp Mr A £ L Chorlton m 1913 outlmed 
a proposal for a gas steun plant of 6,000 brake horse 
power suitable for driving a Channel passenger 
vessel, and took as an exmuple the well known 
piMsenger steamer La Marg%tente The gas engmes 
m this design were to be arranged athwartship and 
geared to the paddle shaft They wore assisted m 
manoeuvring by umflow steam cylmders, the steam 
bemg supphed by a waste heat boiler operating on 
the gas engine exhausts In the early stages of develop 
ment there was no competition by the oil engme, as 
it had not yet been developed The ordinary type of 
marme steam reoiprooatmg engine often operated 
more eoonomioally In those days, the cost of ooal 
was much less tihan it is now so there was less urge 
to reduce its ocmsumption The question now is 
very different Apart from the national advantage 
of having fuel m the country that does not need to 
be imported, a great deal of expenenoe has been 
gamed m the design of small prodooers for use on 
road vehiolea In an article m Engineering of Novem 
her 4, it is stated that if the use of gas ongines and 
producers afloat, instead of being tentatively ex- 
jflored by mdividuals, had bewi persevered m by 
sstablisbed sngmeenng firms, with only a fraction 
of the financial baokmg that has been given to 
Diesel engines, titere is httle doubt diat by now 
the teohnioal problems would have been oommerolally 
solved 


Does the Mocking-Bird Mock? 

Thx mooking-bird (flfimuepolygloWoelrepeatsnotefc 
used by other birds, and one case at least has been 
record^ where it was able to do so by the time of 
its first wmter plumage, that is, before it had had 
much experience in listening to other birds A sug 
gestion has been made, therefore, that long raoial 
habit m mimicry may have impressed these notes 
upon the genetio oomplex of the speoiea, so that the 
young mdividual mberitod, rather than learned, the 
adopted song— an acquired character in fact On 
the other hand, there is a possibihty that the re 
petition of notes may bo due to parallel abihty and 
adventitious similarity rather than actual and mdi 
vidiial mmuory Another suggestion is made b\ 
Loye Miller (Tht> Condor, 40, 216 , 1938) He m 
terprets the song as a sequence of motift, oaoh m(d%f 
bemg commonly repeated from three to mne tunes 
(making a umt) before a new moi%J is adopted An 
ordinary song employs from thirty five to fifty of 
suoh umts Now these mot^s are largely original 
rarely do 10 per cent of them resemble the notes of 
other species of birds, and the resemblanoee may be 
fortuitous or mimetic But the fact that tho notes 
of the California woodpecker or of the shrike are 
repeated only in places occupied by these buds, sug 
gests some deliberate mimicry Miller suggests that 
the mocking bird is not to be regarded as a 
plagiarist, but as an artist picking up a suitable 
stave wherever it may be found to weave mto its 
own roimdelay 

Improvement of Child Nutntion 
An appeal has been cuoulated by the Childrens 
Minimum Council, 72 Horseferry Road, 8 W 1, for 
the improvommt of the nutrition of children, and 
to ensure that no child, by reason of the poverty of 
its jiarents, be deprived of at least the minimum of 
food and other requirements necessary for full health 
The Council desires that free milk may be available 
for all school children, and also midday meals m all 
schools under local education authorities Where 
the expenditure available for food is msuffioient, it 
urges the provision of cheep milk for expectant and 
nursing mothers and children under school age, and 
free meals for older childrmi It is maintained that 
if the known deficiencies m the national dietary were 
made good, a revolutionary improvMnent m the public 
health would oertamly follow The Council needs an 
inoome of at least £1,000 a year for the oontmuanoe 
and expansion of its work, and subeonptioiia are 
mvitod for this purpose 

Joamal of th* Ctwh Astronomical Socuty 
With a delay of only erne month during the orush 
mg events of last October, the next issue of 
HvM, the monthly journal of the Ceeohoelovakian 
Astrononuoal Sooi^, has bean published under an 
editorial entitled ZalifrUknw Znovu — “We start agam” 
In this editorial, Dr Hubert Slouka calls upon all 
(3ceoh astronomen to unite in woriung together for 
tbe orsation of a well-equipped Qoveenment dbesrva 
toQr, even if only a modest beginning can be made 



NATURE 


1115 


No. 3608, Dec. 24 , 1938 

The need for such an observatory is further intensified 
by the recent oedmg to Hungary of the Astrophysical 
Observatory of Stara Data. Astronomers and other 
men and women of soienoe will unite in wishing a 
toppy ontoome to this gallant determination to start 
anew. 


Publicitions of the Carnegie Instituuon of Washington 
A OATAXOOun of its publications has been issued 
by the Carnegie Institution of Washington givmg a 
classified list of publications m various branches of 
science, international law and literature. Most of the 
books marked m the classified section as out of print 
are to be found in the hbranes throughout the world 
trbioh have been selected as depositories of the 
publicatKHiB of the Institution. A list of these 
depositories will be sent on application, and a few 
copies of each publication are reserved for sale at 
prices which sun lees than the cost of printing. Price 
lists or classified lists may be obtamed on request 
and special lists of repnnts relating to the work of 
the Geophysical Laboratory, the Nutrition Labora- 
tory, the Department of Terrestrial Magnetism 
and the Mount Wilson Observatory can also be 
obtained. The catalogue also moludes an mdex of 
authors. 


Bibliography of Seismology 
Wn have just received vol. 12, No. 18 of this valu- 
able work, and hope that collaborators in many other 
countries where seismologioal work is being done will 
soon come forward. The U.S.S.B., the Balkan States, 
and South Amenoa, to mention only three, and this 
tune even Germany have no representative. It is 
pleasing to note that Italian papers are represented, 
and there is a very full list of American publications. 
It might be suggested that periodical publications of 
observatories throughout the world be noticed m, m 
addition to routme readings of seismograms, the 
more fortunate observatories find time to mvestigate 
shocks local to the station. There is a full list of 
seismologioal notes from Natosb. 


Mincralogtcal Society of America: Roebling Medal 
Db. Waudxjcab Thbodobb ScHAiXEB, oluef miner- 
alogist of the Umted States Geological Survey, an 
authority on rare and unusual minerals, has been 
swarded the Roebling Medal by the Mineialogioal 
Society of America “for meritonous achievement m 
mineralogy and aUied soienceB’'. This Medal, awarded 
for the first time in 1937, was established in honour 
of the late Colonel Warfiington A. Roebling of 
Trenton, N.J.. whose private collection in the field 
of mineralogy, now forming part of the display at 
the United States National Huseim, contained some 
16,000 iqieeimens, many of thran very rare, and was 
one of the most complete in the country. Colonel 
RotUing’s intmwst in the growth of the Mineralogical 
Sooie^ led him to create an endowment rimd to 
provide a wider soqpe in mineralogical publioatira. 
Ilie jnaOditf edmmeaMiratee his lifelong omioem with 


Announcements 

Thb following elections to the Paris Academy of 
Sciences have been announced : Prof. W. J. de 
Haas, professor of physios m the University of 
T.«yden, to be correspondoTit for the Section of Physios 
in succession to the late Dr. C -E. Guillaume ; I 
Holmgren to be eorrespondant for the Section of 
Medicine and Surgery m succession to the late Prof. 
I Pavlov ; M Paul Wintrebort, professor of com- 
parative anatomy and histology in the Sorbonne, to 
lie a member of the Section of Anatomy and Zoology 
in succession to the late F. Mesnil. 

Db. Hkijibicu KirrKB von Sbbik, professor of 
history m the University of Vienna, has been 
nominated president of the Academy of Sciences of 
Vittina 

Thk Gorman Society for the Study of Colloidal 
Chemistry has awarded its grand annual Laura 
Leonard prize to Prof M. Sameo of Ljoubljana for 
his work on the colloidal chemistry of starch. 

Db. Dbsedob Miseolbzy, professor of psyohiatry 
at Szeged, Dr Roman Adelheun, professor of patho- 
logioal anatomy m the University of Latvia, Riga, and 
Prof. Charles Spearman, emeritus professor of psycho- 
logy m the University of London, have been elected 
members of the German Academy of Natural Soienoe 
at Hallo 

Db H Mobley Fletcheb is representing the 
Royal College of Physicians of London at the openmg 
of the Royal Australasian College of Physioians at 
Sydney He presented on its behalf to the new 
College an illuminated address and a replica of its 
silver wand or caduoeus given by Cams in 1656. 

At a meeting on October 28 of the international 
committee for instruction and action for the pro- 
tection of a civilian community in war, which was 
set up at Luxembourg on July 4, sub-committees 
were formed to deal with propaganda, diplomacy, 
military matters, medical treatment, legal questions, 
civilian defence and protection of women. The next 
meeting of the mtemational committee will be held 
at Luxembourg next January. 

The Annual General Meeting of the Association 
of Women Science Teachers will be held in Bedford 
College for Women, Regent’s Park, London, N W.l, 
on January 4-8. On January 4, Prof. Almi Ferguson 
will deliver a lecture entitled “Some Notes 
Eighteenth Century Physios’*. On January 6, a 
discussion on “New Methods of Biology Teaching 
emphasizing Practical Problems with Living Organ- 
isms” will be opened by Mrs. Hatfield. Further 
information can be obtained from M. W. Sattim, 
ISo Christohuroh Road, London, S.W.2. 

Ebbatuh.— In the article on “National P«uda” in 
Natubb of Deoember 17, p. 1087, seoond paragraph, 
lbs 18, for “16,000 ft.” read “1,600 ft.” 
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Letters to the Editor 

The Eduor doe* not hold Mnuelf retponaible for opinion* expre**ed by hi* oorre*pondent*. 
He oonnot undertedce to return, or to eorreepond vnth the writer* of, r^eeted manneeript* 
intended for On* or any other part of Natobe. No notice i* taken of anonymou* eommunication*. 

Nones ON POINTS IN SOME 07 THIS WEEK’S I.ETTSBS APPEAR ON F. 1123. 
COBBESPONOENTS ARB INVITED TO ATTACH BIMIDAB SUMICABIKS TO THEIB OOKKUNIOATIONS 


Coherent Modified Scattering of Light 

It has been assumed hitherto that when light is 
diffused by the particles in a medium with frequencies 
different from that of the moident light, the radiations 
from the particles are necessarily mcoherent writh eewh 
other. The following considerations indicate that this 
need not always be the case, and indeed that coherence 
IS possible and may play a very important part in the 
scattering of light wnth alter^ frequency. 

Consider two neighbouring volume elements in a 
medium and assume that as a result of truislatory or 
rotatory movements of the molecules contamod in 
them, the optical properties of those volume elements 
vary with time. This variation may be analysed into 
its Fourier components and we may, for the moment, 
fix our attention on a component having the fre- 
quency V*. Under the influence of the moident 
monochromatic light of frequency v, each of the 
volume elements will emit secondary radiations of 
frequency v ± v*. Smee the mcident light wave at 
the two volume elements has a definite relation of 
phase, the spattered radiations would also be partially 
or completely cohereitt, provided that the fluctua- 
tions of frequency v* m the optical properties of the 
two volume elements are either partly or completely 
correlated in phase. If such a correlation of phase 
exists, it must be considered m evaluating t^ m- 
tensity of the modified scattering which is the 
resultant of the effect of the different volume 
elements m the medium. It will be readily seen that 
m general, the resultant mtensity would be different 
in different directions of observation. 

If the frequency v* be small, the detection of the 
modulated frequencies, v ± v*, would require the 
use of an interferometer. A correlation of phase of 
the oscillations in tbe neighbouring volume elements 
would neoessardy exist, if them are elationary waves 
m tbe medium covering a wide range of frequencies. 
In those directions where the phases of the scattered 
radiations are most nearly in agreemmt, we should 
expect the scattered light to show most strongly the 
mMulated fluencies v d; v*. An exiflanation is 
thus forthcoming of the effects dependmg on the 
diraotion of obeervation, which have been observed 
in intssferametne stuiliee of light-scattering m 
fluids and solids. 

Tbe point of view here suggested has the merit 
of bringing the observed changes of ftequsn^ 
under tm angle genoral prinoiple governing idl such 
changes, namely, that the fiaqtMncv of the scattered 
light is the sum or the differenoe of the firequency of 
the material partioleB and of the radiation frequency. 
It is thus more genend than the well-known theo^ 
due to BriUouiUt'whioh regards the obeerved displace- 
ments of ftequeni^ as Doppler effeots arisixig from 
progttetiyo Bimnd waves in the medium, Acemding 
to tbe oone^pts here outlined, the scattered li|At 
should in gsneial exhibit a oimtinuous spectrum with 


maxima of mtensity dependmg upon the direction of 
observation rather than discrete frequencies as 
suggested by Bnllouin'a theory. The appearance of 
the component of unmodified frequency also receives 
an instantaneous explanation aa due to the existence 
of local fluctuations of mfimtely low frequencies m 
the medium. The new pomt of view also indicates 
that harmonics of the oscillation frequencies should 
be observable m favourable oases as fluency shifts 
m the scattered radiation. 

A further application of the idea of ooherenee to 
the problem of light-scattering seems to arise in the 
case of those oeoillations in crystals which are olasaified 
under the heading ‘lattice frequencies’. It would 
seem difficult to explam the great mtensity with which 
frequency shifts of this class appear m the light- 
scattering by crystals unless a coherence in phase 
of the oscillations of the neighbouring lattice units 
m the Bohd is assumed to exist. This idea, however, 
requires further examination, and we are putting it 
forward m this note with due reserve. 

C. V. Raman. 

Hebbal, Bangalore. C. S. Venkateswaban. 

Nov. 20 

• Brtllouln. L , Asa FAys , 17. 88 (last) 


The Sub-Arctic Region as a MoUuscan Habitat 

The Mollusea, as an ancient, widely distributed 
and relatively diversified group of animals, provide 
favourable material for biogeographioal stuidy. The 
freshwater and terreetrial Mollusea of the Sub- 
Arotio Region (which may be defined as the territory 
lying between the fiftieth parallel of north latitude 
and the Arctic Circle except in north-western Europe 
and western North Amenoa, where the boundaries 
lie farther north) are of special significance smee m 
that region the effect of progreswvely more unfavour- 
able conditions of life upon animal distnbution can 
be observed imon a vast scale. The following note, 
which is based upon original observations'i'i''*, may 
therefore be of toterest. 

The presence of a relatively small number of 
species, many of which have a wide geograpboal 
range, and are to be found in large zmmbm of in- 
div^uals, is the most oharaoteriatio feature of the 
moUusoanfannaoftheSub-ArotieReaimi. Oonditiems 
of life for mollusoi in this northern region are evidently 
so severe that the majority of the species which in- 
habit the southern part of Europe, Asia and North 
Aznerioa are unable to survive in the sub-aiotio 
•eoton of those continents. 

In some instances the moUuacs which are found 
in the Sub-Arotio belong to 'aiohido' groups sriikh 
in former times occupied a mors or lees imaotninant 
position in the mollusoan fauna of tbe world, but 
have now been superseded over the greater part of 
the earth’s surfooe by more reomtly evolved and 
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appuentljr better adapted fonnu. The eupor-faniily 
(tf Wd inails known as Orthurethra, which includes 
the fiuniliea Vallonuda and Pupilhde may serve as 
an example. This super-family is a group of primitive 
^Basommatophora (MoUusca, Pulmonata) of which 
the existing members are the scattered descendants 
of an ancient snail fauna of the world. The few 
survivors of this group which are still found on the 
great continental land masses now occupy the poorer 
habitats and the less.favourable regions, such as the 
Sub-Arotio, into which many species belonging to the 
more recently evolved groups of snails have not 
followed them as yet. 

It may be seen to bo somewhat remarkable that 
althoui^ the hardy molluscs which are able to survive 
under sub-arctic conditions have had the ground to 
tj^emselves, there has been little tendency for them 
td give nee to new species and varieties which are 
chsMotenstio of different parts of the territory. 
Apart from a conceivable direct physioal effect of 
low tomMrature upon the rate of evolutionary 
change, the explanation of the very limited degree 
of speciation m the Sub-Aretio may well he m the 
geographical conditions, and particularly in the 
sameness of the environment over vast tracts m this 
region. Only a very few types of landscape are 
found m the Sub-Arrtio*, and in each of them con- 
ditions of climate, soil and vegetation are strikingly 
similar at widely separated pomts This must surely 
result m there being only a limited number of food 
chains available to the animal inhabitants of a given 
area. Under such conditions it seems to be reasonable 
to conclude that the opportunities for new species 
to establish themselves successfully are correspond- 
ingly limited as compared with other areas having a 
more diversiffed landscape. 

There are oertam exceptions to the general rule of 
sameness, and poverty so far as the number of species 
IS concerned. The most notable of these exceptions 
are to be found m the freshwater families Lynuueida; 
and Planorbidta (Mollusoa, Pulmonata), and m the 
fauna of Lake Baikal. The usual habitat of 
Lynuueidte and Planorbidse is m ponds and lakes. 
As a result of widespread glaciation within relatively 
reoent times, mnds and lakes are common in many 
parts of the Svib-Arotio and even a casual examination 
reveals a wide range of different physical, chemical 
and biological conations m them. So far as these 
particular molluscs are concerned, therefore, the 
opportunities for diverse modes of life (which prob- 
ably form the basis of any successful attempt by now 
species to establish themselves) are quite consider- 
able. The other outstanding exception is the 
moUuscan fauna of Lake Bailud. This is a large bod^ 
of ftesh water situated in Eastern Siberia approxi- 
mately midway between Calcutta and the mouth of 
the River L«ia. The animal population of this lake 
is of a highly zwnarkable character. Approximately 
hinety per cent of the species of animals, the majority 
of the genera, and many of the larger groups are 
striotly emiffned to this <me body of water. Moreover, 
the ftnina is a rich one. The exact number of speoiea 
of Molhuoa which are prasent to not known*>% but 
it to believed to be laig^. The eiplanation of the 
piMenoe of this hig^y peculiar and abundant fbuna 
th Lake Bidkal probably lies in the uninterrupted 
biologioal htotocy of this body of water since 
Jtmme (i) timem, and the great diversity of con- 
ditioDsniettrithintheLake. m this latter oonnexion, 
the profomMi deoUi erf the Lake (maximum 1,741 ra.) 
to pr^iably of some signifloanoe. 


The impression gained from a study of the Sub- 
Arotio Mollusoa, therefore, is that the general ohar- 
aoter of the fauna has bemi brought about to a 
considerable extent by geographical conditions and 
particularly by the types of habitat available. If 
there was once more a clear field in the region and 
comparable biological material found its way into 
the ooimtry, there appears to be a oonsiderable likeli- 
hood that although the channels of development 
might be different, the resultmg fauna would be of 
very much the same character as the one which oxists 
m the region to-day. 

Alan Mozlby. 

London School of Hygiene (Wandsworth Scholar.) 
and Tropical Medicine, 

Keppel Street, 

London, W C 1 . 

Nov. 18 
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Directed Herediuble Variations Conditioned by 
Euploid Chromosome Alterations in Higher Plants 

In studying a series of eupolyploid plants produced 
during the last few years* and especially those pro- 
duced recently by oolohioine and aoenaphthone treat- 
ments*.*.*.* m Solanaoe«o, Composito, Oranunece, 
etc., I found that eupolyploid ohromoeome alterations 
condition a series of hereditary variations Most of 
them are directed ; others are not. Directed heredit- 
able variations m plants which show an mcroose with 
the euploid morease of the chromosomes are : ( 1 ) 
amount of nucleolar substances (number of nucleoli, 
size, or both) ; (2) volume of the nuclei ; (3) amount 
of cytoplasm per cell ; (4) volume of the cell ; (6) 
breadth of the loaves ; (6) thioknesa of the leaves 
and the weight of unit surfaee portions of the leaves ; 
(7) size and weight of the ovules ; (8) size and wei^t 
of the seeds or of the grains ; (9) size and weight of 
the anthers ; (10) breadth of the styles and stigmas ; 
(11) breadth of the petals ; (12) thickness of the 
petals f (13) length and breadth of all kinds of 
tnohomes (on the leaves, stans, flowers (uul seeds) j 
(14) number of the ohloroplasts per cell; (18) 
amount of chlorophyll at unit leaf surface: (16) 
e xpr es s ion of the green colour of the leaves ; (17) 
expression of the oorolla oolouis. Mid (18) xnetabolio 
(photosynthesis) and katabolio (oarlxxi dio xi d e ) 
prooeeses per unit leaf surface. 

The len^h of the vegeUtion period (from iriantmg 
of the seeds until the beginning of the flowering) 
increases in almost all plants with doubled ohromo- 
Bome numbers. Most of the latter plants are Ismr 
than their ‘diploid’ forms. This to especially true for 
planU with rdativsly amaU ohromosoms numbers. 
But there ate also eases when ohromoaome dupUoa- 
tion does not neoosssrily lead to an inoroaso of tbs 
plant stoe. In a few oases polyploids are smaller than 
their original diptokto (oot^loid Niootiana Satidtpa). 
The length of the flowers (oorolla and oalyx) and the 
breadth of the corolla behave in a similar way, All 
organs of the polyploid planU appear ooarssr. 
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The lices of the frutts and cspsulea oh6uige in 
different ways. They are chiefly regulated by the 
number of the seeds. The number of the seeds, 
that is, the suppression of fertility in autopolyploids, 
depends greatly on the length of chromosomes and 
on the degree of polyploidy (ohromosome number). 
Plants with longer chromosomes set much smaller 
percentages of seeds per capsule m respect to their 
onginal forms than plants with shorter chromosomes. 
When the plants have chromosomes approximately 
equal m length, those of them that have many more 
chromosomes (higher polyploidy) set less se^ per 
capsule. This is true for higher degree of polyploidy. 
It does not always hold for the members of the 
polyploid senes with smaller ohromosome numbers 
These regularities are of great evolutionary signi- 
floanoe. 

The contents of various chemical substances are 
altered in different directions as results of ohromo- 
some duplications. 

Polyploids have not larger plastids. The latter 
chow great autonomy in respect to the nucleus 
(chromosomes, genes). 

Hereditary vanations conditioned by euploid 
chromosome alterations are of great agricultural 
value, because we can predict, for most of them, the 
direction of changes after ohromosome douhling. 
Contrary to this, all hereditary vanations conditioned 
by gene mutations, and structural or aneuptoid 
chromosome alterations, that we can mduce at the 
present time, are not directed. 

The realizations of the characters m polyploid 
plants compared with those of their ‘diploids', m 
described aMve, are contrary to the mechanistic con- 
ception of the nature and behaviour of the organisms. 

Dontoho KoBTon. 

Institute of Genetics, 

Academy of Sciences of U.S S B. 

Moscow. 

• Kontoff, D , J OuuHti (In the Freu). 

> Sotloir, V, OR Ao^ Rei Uokok, U, l»7-19e (19SS). 

• Koitoff, S , NATCBI, lU, 1I44-114& , US, 7S3 (1938) 

• Koitoff, D , OHTTtnt SOMMI, 6, S49-562 , 7, 8-11, and la the Preea 

(I9sfe) 

• KoMoff, D , Priroia (In the Pre«) 


Genetics of Hybrid Sterility 


It IS a remarkable fact that the disturbwices 
connected with g«uo sterility in hjdirids between 
species (or races) are paralleled withm species by 
similar disturbances oiuised by single genes. For 
example, there is an analogy between the asynaptic 
mutations in several plants and genio osynapsis m 
hybrids and likewise b^ween the poTymitotie mutation 
m Z$a and the spermatogenesis m DrotojMia ptvudo- 
obmmra hybrids. Similarly, I have reoently found a 
property analogous to the long-chromosome mutation 
in Matthiela in a grasshopper hybrid, the diromo- 
somes of which also show a sort of ‘stkikiness’ 
re min d in g cme of the ‘stioky’ mutation m Zta^. 
Dobshandcy baa aevenl timea directed attention to 
this parallelivn', thouf^ he does not se«a to think 
it hM any deeper gmetieal signifloanoe. In my 
n, them is, hawvne, a possibility ot patting 


I>obahansliy*s admirable work on hybrids between 
Dro 0 ofMa ptmidO’CbAeura A and B has riiown that 
aA lew ei^ ateriUty genes, spnad out over the 
wfaola set of iduomoaomes, are present, all Of them 
hairing like and oumulative effects. We may pre- 
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sumably take for granted that such series of stenlity 
genes are at work m other cases of genie sterdity in 
hybrids as well. Assume that these genes are of the 
same kmd as the stenlity genea known to act withm 
species. But instead of having one recessive with a 
strong effect, we are concerned with a senes of 
reoeesives with but slight effects. Assume further 
that they only become effective if a certain, not too 
small, mmimum number is present in a homozygous 
state. Then, even a moderate mutation pressure will 
be able to infiltrate a cross-breeding population with 
mutated genes imtil the proportion of them at every 
locus concerned approaches or exceeds 60 per o^. 
The distribution of mutated loci in any gamete 
produced m the population, with random mating 
and absence of linlmge, is given by the bmomial 
expansion. Thus the number of mutated loci present 
in a gamete m a population of moderate size will vary 
withm relatively luwrow limits, being usually about 
half the number of stenlity gonea in the whole 
population. Sinoe the mutat^ genes of two gametes 
constituting an mdividual will as a rule be at Afferent 
loci, mdividuals homozygous for as many genes as 
to cause stenlity will practically never arise (except 
on inbreeding) The aocumulating evidence as to the 
oocuirenoe of deletenous reoesaives in wild popula- 
tions mdeed makes it oonoeivable that such genes 
with very slight, but oumulative, effects are widely 
spread. 

The species (or races) engaged m a cross will 
probably have developed their stenbty gmes during 
and aft^ their isolation from each other. Differmt 
environments and pure chance will have led. for the 
most part, to different sets of stenlity genes be- 
coming established. At the same time a genetic 
system maku^ the genes oonoemed recessive must 
Iwve arurai (Fisher*) ; these systems, too, must be 
different, each acting on its own set of genes only. 

Gonsequmtly, on crossing related speoiee two sets 
of stenlity genes would enter the nybnds. The 
speoiflo reoeeeive-making systems would break down 
{of, Harland's wotk on Ooitypiwn hybrids, reviewed 
by Dobzhanaky'). The two seriea of stenlity ^enee, 
now dominant or srani-dominant, would combme to 
give the same stenlity effect as they wmild in a 
homozygous state m a non-hybrid individual. 

Holosb Kunostbdt. 

Zoolwoal Institute, 

Helsinski. 

Nov. 12. 


> KUnsitelU. NaZDU, m, toe (1988). 

• Dobdiaaik 7 , “dNutfei owl the Origin of Bpedet” (1937). 

■ TUiot, "TIm OoMUgnl Tbeoir of Hatoml Seleotloa” (1980). 


Occurrence of Burbot in the Estuary of the River 
Severn 

A BTSTSifATio study has been made during the 
past year of the flsh and invertebrates oauf^t m 
the kypes or ‘flxed ra^cines’ seourad bstwena tide 
marin in the upper regions of tiis Bristol Ohannel. 
between Avonmouth Oloueester. During the 
spring of loss, three spec ime ns of the burbot. Lota 
vtUgaria, wwa obtained. Two, measuring 0 am. and 
10’5 em. long rsspeothrsly, ware oai^t during 
Februo^ fax at OidlKay, and the third, 1 1 ‘6 cm . 

during Maroh at H al l p n , some eUbt ntiies nearer to 
the sea. Theae impear to be the mst modem noonls 
of tills flih in the West lof Sntfhmd, altiMiudi >t i* 
not u n oo mm o n in the rivers which tan Mo the 
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North 8 m botween Durham and East AngUa and 
i. of gOUMl distribution in northern and eastern 
Europe. 

It is possible, however, that this fish has been 
nreviousjy observed in the estuary of the Severn. Mr. 
L. H. Siatthews has direoted my attention to a 
list of fishes contained in John Smyth’s “Berkeley 
Mimusoripts’’ written at tJie end of the sixteenth 
century. Tliis is a deeonption of the Hundred of 
Berkeley in the County of Qloucester with an 
account of its mhabitants, and among the fish listed 
IS the “Edie pout”, one of the various English names 
of this interesting freshwater representative of the 
OadidsB. 

A J Li/iyd 

Department of Zoology, 

University, 

'' Bristol, 8. 

Nov. 22. 

Effect of Organic Adds on Germination, Growth and 
AscorUc Add Content of Wheat Seedlings 

Sbvzbai. observations made on dehydrogenase 
activity of various seeds have bem deMnbed by 
Thunberg*.*. These mvestigations have direoted 
attention to the fact that different seeds show 
different capacities for the utilization of dehydrogenase 
substrates. 

In the experiments here sketched, an attempt has 
been made to follow the effect of vanous aliphatic 
organic acid substrates of dehydrogenase systwns on 
the germination and growth of wl^t seedlings, and 
also their effect on the ascorbic acid content of the 
germinated seeds. 

The sterilized seeds, pure Ime Wilhelmina wheat 
from the National Institute of Agricultural Botany, 
Cambridge, wore germinated on moist filter paper 
placed m sterilized Petri dishes. Each dish contamed 
thirty seeds. The acids were dissolved in sterile twice 
distilled water and were stored on ice The technique 
of these experiments was similar to tliat already 
published by Havas*. Acids were used in two con- 
centrations, namely, 6/1,000 and 1/10,000, this ohoice_ 
being based upon experience obtained m earlier 
experiments of a similar nature*. The duration of the 
exx>enmenta was twelve days, by which tune the food 
reserves of the seeds were exhausted. The results 
obtained involved extunination of some 1,600 seed- 

observations have shown that different acids of 
the same ocmcentration exert entirely different effects 
on tile growth and germmation of the wheat seedlings. 
At a concentration of 8/1,000, on mhibiting action 
was observed in each case. Despite the fact that such 
hydrogen ion concentrations (pH 3'0-4-0) are not 
optimum for the germination of wheat seedlings, this 
inhibiting action cannot be due entirely to the acid 
reaction of the solutions, since if this were the case 
one would expect that each acid would act sumlarly. 
This, however, is not the case. Such acids m citno, 
laotio and succinic, which wre the substrates of 
tiM most important dehydrogMase systems, do not 
inhibit geAnmstion or growth compl^ly even at a 
ooooentration of 6/1,000. The inhibition is only of 
the ordw of 60-70 per cent at a ooncentmtiem of 
SllfiOO, whilst fumario, malimio, oxalic and pyruvio 
Molds exert a complete^ inhibitory effect on gennina- 
tiou at thil oopoentration. This aotion is all the mme 
initwBStfaig b^OMse, aoerading to Fodor’s investiga- 
tions*, wMat-gtirm extract produoed the limgest 


decoloration time with citnc, laotio and suoumio acids 
as substrates. Furthermore, glyoerophoepbono acid 
solution at the satme concentration (pH 6*8) caused 
only a 36 per cent inhibition of growth. At 1/10,000 
concentration, no difference wae detected between 
the expenmental seedlings and the controls 

Estimation of the ascorbic acid content of the 
seedlings at the end of the twelfth day showed that 
whilst seedlings treated with 1/10,000 solution did 
not give greater values than the controls, those 
treat^ with 5/1,000 solutions gave 40-60 per cent 
mcrease m ascorbic acid content Johnson and Zilva* 
described several plants and fruits oontaming ascorbic 
oxidase with an optimum pH 6 0-7 0 It might be 
supposed that germinatmg and growmg wheat seed- 
lings contain an ascorbic oxidase which is inhibited 
m consequence of acid treatment This, however, 
cannot be so, smee experiments have shown not 
only that ascorbic acid added to the wheat-germ 
extract of pH 6 8-7 7 is not oxidized more rapidly 
than the control, but even a protection against 
oxidation is observable. An ascorbic acid synthesis 
from the three substrates seems also imlikely, on 
account of an insigmfioant increase of ascorbic acid 
found in the case of 1/10,000 concentration. It seems 
likely that a disturbance of some regulatory mech- 
anism of the ascorbic acid formation is responsible 
for the mcreased ascorbic acid content in the above- 
mentioned oases. Monoiodoacetio acid has been tried 
to see whether this supposed regulatory mechanism 
is connected with the carbohydrate metabolism of the 
wheat-germ. Monoiodoacetio acid is highly toxic for 
the growth of the seedlings ; even m a concentration 
of 1/10,000 it produces 66 per cent inhibition. How- 
ever, It has no influence on the ascorbic acid content 
of the shoots. 

Summmg up the vanous observations made m the 
oourse of the present work, it was found that certain 
aliphatic acids are capable of influencing the growth, 
germination and ascorbic acid production of the wheat 
seedling. The divergent aotion of various acids and 
their connexion with the ascorbic acid increase of 
the germinating wheat seedluigs obviously points to 
a complicated relationship between them and an 
ascorbic acid controlling system. 

Details of the experimental results will bo publislied 
elsewhere. 

Embby Oat.. 

Anatomical and Pathol^cal Institute, 

University Libre, 

Bruxelles. 

> Tlumberg, Shmd Are* Phy$M , 64, 8 (ItiS) 

•Tbunberg, Statti. Are*. PAi/tiol 74 , 1, Jl< (1936) 

• H»vw. Nitvu, 1M, 486 (1936) 

« Hsrw aad (}al, Natciu. 1*8. 698 (1938) 

• Fodor and Franlientlial, Jlieetsm Z , 886, 417 (1931) 

• Johnson and Zllva. S(oe*ss, J , 81 , 438 (1937) 


Glycolysis m Barley 

Tbx sugars oommonly present in barley tisBOM are 
tiie usual plant trio, suorose, glucose and fruotose. 
Their relation with the plant’s respiratiem has been 
the subjeot of much investigation ) the following 
sbbeme is based on evidenoe ooUeoted in my laboratory 
ovw several years. 

Sueroee is tdways unstable m the tissues, and a high 
oonoentration oan <»ly be maintained by rapid 
synthesis ( whM this oeasM, disappearanoo is (uid 
both m young seedlings* end mature leaves*. ’The 
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breakdown of the suoroae is by hydrolysis yielding 
a P-gluoopyranoso and fruotofuranose The fruoto 
furonoee reverts rapidly to a p fructopyranose but 
m the presence of cell catalyste is decomposed more 
rapidly than the pyranose Acetone preparations of 
young tissues will decompose fruotofuranose arising 
m the hydrolysis of sucrose or mulm but will not 
attack either glueopyranose or fructopyranose The 
^tem IS probably a zymase smoe it is active both 
in the abwnce and presence of oxygon and is not 
extracted by water There is an inverse relation 
between the rate of hydrolysis and the amount of 
sugar broken down, some component of the zymase 
being readily saturated 

It seems sometimes to be supposed that the break 
down of fruotofuranose would be mcompatible with 
the oocurrenoe of a phosphorylation cycle but this 
IS not necessary m theory nor probable in fact The 
breakdown of pyranose which is suppressed by the 
acetone treatment certainly occurs m the living 
tissues The disappearance of sucrose from starving 
leaves is eissooiated with a temporary accumulation 
of glueopyranose which is not enough to account for 
lialf the sucrose loss Fructosn does not accumulate 
and the glueopyranose is soon broken down In 
germmating sewings eu( rose together with raffinose 
also a fruotofuranosido is exti nsively consumed and 
during starvation hexose accumulation is again 
eqmvalent to less than half the loss of sucrose 

Mr S E Amey and I have obtained evidence that 
these breakdowns are associated with phosphoryla 
tion The conflicting results of earlier work were 
probably due to the facts that young tissues always 
oontam a large amount of free morganio phosphate 
and that ostenfloation is limited by the oapooity of 
some acceptor Seedling tissues have been found to 
contam small quantities of a phosphate earner 
which loses phosphate by hydrolysis at a rate similar 
to that of adenylpyrophosphate More stable eaters 
are also invariably present and probably include 
hexosephosphates Under extreme starvation the 
rate of carbon dioxide production becomes propor 
tional to phosphate supply With excess of free 
phosphate the respiration rate is still proportional in 
certam states to the concentration of phosphoric 
esters During starvation the esters more resistant 
to hydrolysis disappear faster than the labile carrier 

The evidence at our disposal leads me to suppose 
that the following outline reactions are likeh to 
occur during glycolysis 

H.POi + Acceptor Sucrose (Raifinoso) 

1 f 

Labile Ester + Pyranose *- Fruotofuranose 


Acceptor + Resistant Esters 


H,P 04 + Pyruvic Acid 

i 

Acetaldehyde + CO, 

Phosphorylation and the decomposition of sucrose 
go on simultaneously The preferential decomposition 
of the fruotofuranose may be due to its easier phos 
phorylation or to some entirely non phosphoiylatory 
meohanism which is of little effect with pyranoses 
We oannot at present decide between these altema 


tivos Whichever happens seems to bo accompanied 
by the phosphorylation of pyranose some of which 
may be derived from reversion of the furanoee itself 

Pyruvic acid does not aooumulate m any barley 
tissues we have examined but is very readily broken 
down by acetone and other dead preparations, as 
well as by the tissues themselves when alive Acetal 
dehyde is formed and carbon dioxide given off* 
Those reactions will ocour in the presence of atmo 
spheric oxygen but we must reserve judgement as 
to their occurrence or suppression m the presence of 
respiratory oxidations 

Details of these investigations will bo published in 
a senes of papers in the Neu Phytologutt 

W O Jambs 

Dtpartmeiit of Botany 
Oxford 
Nov 26 

Juin • A 1 1> I liil ThexLi Oxf rd IBHS 

•Yon F V, Frof Roy Soe B U7 604 (18dj) 

•Jamex W O and Norval I P Ntie Phytnl *7 (1938) 


CoagulaUon by Shearmg and by Freezmg 

In an attempt to find out how the most available 
silkworm (larx a of Bombyjt, mort ) makes the insoluble 
fibroin strands of its silk from the stiff water solublr 
fibroinogen paste which forms the cores of the con 
tents of Its silk depots two of the observations made 
have so much general mterest that I send a brief 
account of them in the hope that others will either 
contribute to their explanation or direct attention to 
corresponding phenomena in other oases 

(1) When the isolated hbroinogen paste IS sheared 
by squashing it hrroly between two flat plates of 
glass (or mica or Perspex ) an irregularly striated 
semi opaque doubly refractive membrane is forme 1 
which IS insoluble even in N/IO sodum hydrate 
solution and is far too thick to consist of hypothetical 
membranes coagulated by adsorption and rubbed o f 
the surfaces of tho plates 

(2) After a not too dilute oqueous solution of tho 
paste has been frozen solid by immersion in ice salt 
mixture at — 13® to — 17° C for a quarter of an hour 
and tbon allowed to thaw most of the fibromogen is 
found to have undergone irreversible coagulation 
t ertain salts (for example, 0 9 per cent sodium 
chloride) prevent this change 

This coagulation by freezing might conceivably be 
either a special oaso of coagulation by shearing or a 
coagulation by electrolytes, since the protem and 
any other solutes would beoome steadily more oonoen 
trated as loe crystals moretMed, and growing ice 
crystals would shear the protem paste eventually 
pi^uced If It IB a coagulation by shearing, both 
olimrvationB would find a common explanation, and 
the ono 1 would tentatively suggest is that, during 
the shearing oontispious fibromogen moleoules would 
bo stramed and distbrted, and possibly activated 
and that while being thrust post their neighbours or 
rolled over them potentially mutually reactive 
hydrophil groups would bo given opportumties to 
unite with each other, groups which m the unsheared 
paste would not be strained and would be kept apart 
by hydratation shells The fact that fibromogen in 
aqueous solution is thermostable is in no way moon 
Bistent with this suggestion 

As beanng on coagulation by freezmg, I should 
add that fllmmogen m aqueous solution, although 
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thermostable, is nevertheless eminently surface 
ooagulable, that is, like egg albumin, flbruiogen and 
certain other proteins* when adsorbed from aqueous 
or aqueous salme solution at mterfaces with any gas 
^ with various neutral oils, it promptly forma a 
coagulated surface membrane which can bo dragged 
off as a thread, if traction is exerted on it while it 
IS bemg formed and is still suffloiently plastic 
This surface coagulability makes it necessary to 
state that the coagulation by freezing is far too 
massive to be explicable as coagulation solely at tlie 
surface of frozen out gas bubbles Further when 
solutions of egg albumin are frozen coagulation is 
limited to the surfaces of the frozen out gas bubblos 
I had expected to find that ooagulation by surface 
influence wm responsible for the conversion into 
^roin, but observation (1) and others an aoeount 
of which will it IS hoped appear shortly havi led 
to the conclusion that absorptional coagulation proper 
has nothuig to do with it and that the conversion is 
brought about either tntirely oi almost entire Iv by 
the shearing to which the paste is stihjeoto I in the 
silk channels 

Added tn proof, Deo 3 I now find that Fok* in 
VI stigating sjiontanoously ooagulable aqueous extracts 
if finely dividod silk depots solutions which would 
contain much besdes fibroinogon observed that 
freezing accolorated their coagulat on and also that 
fairly thick layers of coagulated prot in (doiibtloss 
surface coagulated W R ) colloctod on solids dragged 
repeatedly from their free surfaces Fioni this latter 
fact he inferred that the coagulation of depot content 
into the flbrom of silk was brought about by traction 
W Ramsden 

Department of Biochemistry 
Oxford 
Nov 24 

'Ptot Ran S,f A 78 1 6 (19( I MT Rf 118 0 I l» 

•foe KoU 7 10 (1012) 


€Estrogcmc Activity of Anol , a Highly Active Phenol 
Isolated from the By-Products 

Ik a previous communication* it was suggested 
that the oestrogenio activity of crude speciraons of 
anol and of the mother liquor from those preparations 
may be duo to the presence of a polymer possessuig 
an extremely high degree of potency The active 
substance has been isolated by the following pro 
oedure 

Anethole was demethylated by heating m an auto 
clave with potassium hydroxide and alcohol The 
phenolic products wen completely re methylati d and 
from the mixture of methyl others anethole together 
with some p methoxy n propyl benzene was nmovoil 
by steam distillation Ihe residual thick oil was 
distilled at 0 16-0 2 mm when almost half passotl 
over between 160“ and 170“ C and produced cestrus 
m rats with doses of 2 mgra This oil fraction was 
oxidized by treatment with finely powdered xiotassium 
permanganate m ice cold acetone and the products 
separate into anisic acid (i) « (p methoxy phenyl) 
n propyl methyl ketone (ii) and » saturated oil (in) 
The production of (i) and (ii) demonstrates the 
presence among the products of demethylation of 
the di anol air^y described by us* 

The saturated oil gradually deposited a small 
amount of a erystalline substanoe which, after pun 
floation, melted at 144“ C and gave on analysis 
0. 80 7 , H, 8 8 , CH,0 , 20 1 per cent (0 mH,.O, 


requires C 80 6 H 8 8 CH,0 20 8 per cent ) 
When this substanoe was demethylated the resulting 
phenol meltotl at 184-185“ C and gave on analysis 
0 79 9 H 8 2 per cent (Ct|H„0| requires C 80 0 , 
H 8 2 per cent ) 

The phenol produced full lestrus rospionse m all 
rats when administered m doses of 0 2 y Doses of 
0 16 Y gave 60 per cent and doses of 0 1 y gave 20 per 
cent response 

The substance proved to bo identical with the 
4 4 dihydroxy y 8 diphenyl n hexane proiluoed by 
hydrogenation in presence of palladium of 4 4 
dihydroxy y S diphenyl |3 S ht vadieiie* or of 4 4' 
dihydroxy a |5 diethyl stilbeno* althoiigli m poor 
yield from the latter 

A full account of the synthetic work on those 
Hubstani s is now being prepare 1 an 1 will shortly 
be submitted f >r publication m collaboration with 
Mr I ( o berg and Prof R Robinson 

N R f AMPBKLL 
E C Dodds 
W 1 AWSOV 

Courtauld Institute ot Biochemistry 
Middlesex Hospital M slical School 
London W 1 
Doc 9 
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•lampbcll V B Dsid* E t aid law* W Nvturb Ml 

■ Duddi E t <1 Ih m I lasKon W ai d Kobliuon R NaTPRE 
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Trimethylanune in Menstruous Women 

Havas s recent communication m these columns* 
on the suggestive hormonal properties of trimethyl 
amino rooalls th fact that it was so long ago as 1902 
that Michin’ first lirected attention to the presence 
of trimothylamine m th i vaguial secretion of women 
Michin cnrrieil out h s investigations on Russian 
women Briefly his fmdings were as follows 

Ihe p< rcentago of tnnwthj lamuio in normal women 
varied between 0 07 an 1 0 72 with a mean of 0 33 
In Women with various geriito urinary disorlers the 
range was 0 00 0 64 per cent 

Cases with metastatic tumours wire associated 
with a significant increase in the amount of trimethyl 
amme , more benign tun ours with a less appreciable 
inoreaso In pnraipsiie tlic average amount was 0 80 
and in socundiparee 0 29 During parturition the 
amoimt is between 0 1 and () 86 jior cent with 
a moan of 0 31 In four out of nine women at the 
clmiactorium no trirnethyiamino was found and in 
hvo others it was more or lees roduoed In post 
menoiiausal women tiimoth-vlaraine was altogether 
absent 1 rimethylamine was found to be very 
bactericidal and in a solution of 1 15 000 completely 

inhibited the growth of most baoterm and reduced 
the activity of others 

It IS of interest hpre to note tliat ui 1027 Klaus' 
obtained triinethylammo from the menstrual dis 
charge and m 1030 1 anezos* tound that a preparation 
of frog s gastrocnemius muscle loses excitability when 
either the nerve or the muse o is treated with dilute 
solutions of trimethylamme She also found that the 
some effect is obtamed when these structures are 
held by a menstruous woman for 10 16 minutes This 
suggests that tnmethylamine may be excreted 
through the skm dunng menstruation and that the 
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deletenous effects whjoh the contact of menstruous 
woman are said to exert upon su<di things as hams, 
preserves, bread, wme, and flowers, may be attributable 
to the action of this substance. Experiments which 
I have had under way for some time lend strong 
support to this suggestion 

M. F Ashmy-Montaoc. 
Hahnemann Medical College and 
Hospital of Philadelphia, 

236 North Fifteenth Street, 

Philadelphia. 

Nov. 15. 
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Temperature Influence on the Pressure Broadening 
of Spectral Lines 

The olassioal theories of pressure broadening of 
spectral lines given by Lorentz^ and by Weisskopf* 
lead to the following intensity distribution in an 
absorption line . 

Ka Const, r 


subject to the oondition o ^ y/S, Here y/2 is the 
number of collisions per second of the absorbmg 
atoms with the perturbing ones. Km the absorption 
ooefHoient for frequency «, and cia the frequency cor- 
responding to the centre of the line. If the concentra- 
tions of abMrbing and perturbing atoms are constant, 
Lorentz’s theory predicts y t/T, where F is the 
absolute temperature of the gas Taking mto account 
WeisskopTs relation between impact diameter said 
relative speed of colhding atoms, we find y ->«-> T*/**. 
Under sproud conditions, relation (1) follows as a 
limiting distribution from the wave-mechanical theory 
given by one of us*>*. In this theory, the width of 
spectral Imes does not depend directly upon the 
number of collisions per second, although it does 
depend upon the kinetic energy of colliding atoms 
and upon the shape of potential curves. 

So far as we know, Ortbmann* was the only one 
who investigated the dependence of line broadening 

r i temperature at constant concentration of 
rbing mercury atoms as well as of perturbing 
hydrr^ien molecules. His results agreed with the 
theory of Lorenoz. We have mveetigat^ the broaden- 
ing of the Hg absorption Ime 2687 A. caused by 
hehum at the concentration of 8 8 x 10“ mercury 
atoms and 1-24 x 10” helium atoms per o.o. The 
gsw were oontamed in a silica tube 160 cm. long. 
The absorption spectra were photographed by means of 
a fflger quarts spectrograph (dispersion l-fl A./mm.). 
As is well known, the bnes broadened by the presmice 
crflight gases show a symmetrical intensity distribution 
similar to that given by the relation (1). It is usuaUy 
thought now, ^t in this case the broadening is due 
mostly to the so-celled collision draaping effect, 
whi^ depends upon the temperature ; the role of 
statistical efiEsot, which does not depend upon tern- 
perature« should be negligible. The use of a mercury- 
Mium mixture enablM us to vary the gas tenmera- 
ture within veory wide limits without changing the 
atom oeooentration. 
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It 18 well known that the total quantity A of light 
absorbed from a continuous baol^round (as well as 
the surface limited by the curve in the aooomj^ying 
graph) by a line with mtensity distribution given by 
(1) is, ecuteria paribtu, proportional to the square root 
of the line width ; 

A ^ Y«/* (2) 

when the absorbing layer is sufficiently thiok. 

Lorentz's theory' leads in that ease to 

A — ; (8) 

whereas that of Weisskopf leads to 

A ^ T»l". (4) 

We thmk that our measurements were sufficiently 

preoiBo to show the effects predicted by the relations 
(3) and (4). The aooompanynng graph ehows an 



or DISTAMCX VBOM OZNTBB OT UNX. + ABSOEnTON 
srroTBUx at 398' K. , 0 ABSoarnow spbotbum 

AT 1196' K.* 1 CM. CORRBSrONOS TO 0 23 A. 


absorption curve obtamed from absorption photo- 
glyphs taken at 398' K. (crosses) and at 1198' K. 
(circles) ; the blackenings of continuous background 
givm by the hydrogm disohaige tube were r^uoed 
to constant mtensity. The curves for both these 
temperatures are seen to be identical withm the 
limits of experimental error (for the lower temperature 
the surface limited by the curve is about 4 per cent 
greater than the surface limited by the curve corre- 
sponding to the higher temperature ; but this 
difference hes within the limits of experimental error). 
This result indicates that the broadening of the Hg 
abeorption line 2687 A. caused by helium does not 
draend appreciably upon the temperature. 

Similar researches upon the inflt^joe of other gases 
upon the mercury line 2637 A. will be undertake 
shortly. 

2 Physical Institute, H. Homdhiozt. 

Stefan Mtory University, A. Jabi!,o]!18i:i. 

Nov. 8. 
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Humidity in the British Isles 
In an article in Natubx of August 20, p. 366, 
"Hunudity in the British Isles”, it was stated, 
ferring to Stacey’s figures ; “It is difficult, however, 
draw any useful conclusions from charts and 
averages basM on observations at 9 h., an epoch at 
which relative humidity is normally in process of 
descending from the early morning maximum to the 
afternoon minimum”. 

I would like to suggest that, on the contrary, 
readings taken at 9 h. can provide very useful con- 
clusions, because the humidity at that hour approxi- 
mates very closely to the average over the 24 hours. 

In connexion with the moisture content attamed 
by wooden articles in use, this Laboratory wished 
^ arrive at the simplest way of measuring the 
average hygrometne conditions prevailing, and to 
that end I had observations of temperature and 
humidity taken every three hours over a period of 
years in several types of environment 
In so far as outdoor shade conditions are con- 
cerned, It was found that the readings taken at 
0 am. were nearer to the average over the twenty- 
four hours than any other smgle reading. For 
example, the average difference between them was 
less than 2 per cent humidity, and the maximum 
difference 6 per cent, throughout the period April 
1934-Dooember 1936. For many purposes this is 


sufficiently accurate. When an unheated shed such as 
a timber store was under consideration, it was found 
that the readings taken at midnight were within 1 per 
cent humidity of the average. In a heated room such 
as a museum or other public building, where the 
number of persons normally present is small relative 
to the Size of the room, the readings taken at 11 h 
or noon were within 1 per cent humidity of the 
average during the hosting season Ootober-Maroh 

The above figures mdicato, I think, that for pur- 
poses where close accuracy is not essential, it is not 
necessary to go to the expense of obtaining recording 
apparatus or the trouble of making frequent readmgs, 
and data such as those compiled by Stacey can be 
usefully applied. 

It 18 not denied that observations made at 7 h., 
13 h and 18 h do cover a wider sphere of usefulness, 
but the 9 h. observations appear to approximate 
more closely to the daily average humidity than even 
the average of the tliroe observations mentioned 
above At Kew in 1936, the average daily humidity 
(0-24 h ) was 77 per cent, and at 7 h , 13 h and 
18 h it was 84, 66 and 70 per cent rospeotively 
(average 73 per cent) ^ ^ Batkson. 

Forest Products Research Laboratory, 

Princes Bisborough, 

Aylesbury, BucIm 
Nov 3. 


Points from Foregoing Letters 


An explanation of the effects observed m mter- 
ferometrio studies of light scattering m fluids and 
solids is given by Sir C. V. Raman and Dr. C. 8. 
Venkateswaran. They put forward the prmoiple that 
the frequency of the scattered light is the sum op 
the difference of the frequency of the material 
particles and of the radiation frequency. The scattered 
[ight cbould m general exhibit a contmdous spectrum 
srith maxima of mtonsity depending upon the 
lunction of observation, rather than discrete fre- 
i}uencies as suggested by Bnllouin’s theory. 

A. Mozley pomts out that the molluscs in the Sub- 
&TOtio Region belong to arohaio groups which m 
former times were predominant over the whole 
vorld ; also that, with the exception of those of 
[jB^ Baikal, they show a lower tendency for new 
ipeoies formation. He ascribes this, apart from the 
sossible effect of lower temperature, to the sameness 
)f the environment over vast tracks in the Sub- Arctic 
Region. 

Prof. D. Kostoff gives a list of the oharaoters which 
ihange when the number of chromosomes m the 
luoleus of oertain plants has become multiplied 
hrou^ polyploidy. These include the volume of 
he oells, tffimenese and breadth of leaves, suw «id 
veight of ovules, seeds and anthers. He pomts out 
hat while the nature of the ohan^ brought about by 
nutation «re unpredictable, the direction ofhoreditary 
wriationa conditioned by euploid chromosome altera- 
iona oan be predicted and are therefore of great 
iffrioultuxtd v^e. 

A bypotbeaia la offered by H. Klingatedt with the 
dew of putting on a oommon genetical basie the 
terility & apeoiea-hybrids and tM aterility oauaed 
ly raoeaaive gmaa within speoiea. 


Fumano, malonio, oxalic and pyruvic acids m con- 
centration of 6/1,000 are found by Dr. E. Gal to 
inhibit completely the germination of wheat seedlings ; 
with oitno, sucomio and lactic acids 60-70 per cent 
mliibition occurs, whilst glycerophosphonc acid of 
the same oonoontration gives onij 36 per cent 
inhibition. An morease of 40-60 per cent m the 
amount of ascorbio acid present is observed, but the 
exact nature of the mhibitory mechanism is not yet 
clear 

Dr W. O James submits an outline of the stages 
by which sugar is oxidized to acetaldehyde and cariMn 
dioxide m barley during the plant’s respiration. The 
following changes : sucrose -+ fniotofuranose ( -f «-P- 
gluoopjranose) -* pyranose — resistant esters 
pyruvio euiid -* acetaldehyde, take place, and a 
phosphorylation cycle goes on simultaneously with 
the decomposition of sucrose. 

Dr. W. Ramsden finds that shearing and freezing 
of fibroinogen paste of the silkworm produces coagula- 
tion, and directs attention to similar observations 
made by Fok m 1912. 

H. Horodniozy and Dr. A. Jablodski find that the 
width of the mercury absorption line 2637 A. 
broadened by admixture of helium (at constant 
oonoontration of mercury and helium) does not 
depend appreciably upon the temperature of the 
absorbing gas, as would be expected from the 
theonea of collision damping given by Lorratz and 
by Weisskopf. 

R. G. Bateson suggests that humidity readings 
taken once daily only may oompare very closely 
with the average over the 24 hours provided that 
the appropriate hour is selected. 
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Research Items 


Intoxication and Resiatance to Infection 

Kknnkth L PiCKBKi:.i:i (Bull Johns Hopktns Hasp 
63, 238 , 1938) records his experiments on rabbits m 
■which he studied the effect of alcoholic intoxication 
and ether or avertin aiuesthesia on resistance to 
pneumococcal infection Ho found that alcoholic 
mtoxication maintaineil at the point of stupor 
destroyed resistance to pneumococcal infection m 
those animals their immimity bemp; lost even when 
they had been rendered highly immum by intra 
venous injection of anti pneumococcus serum Their 
loss of resistance to infection appealed to be due to 
the fact that intoxication profoundly inhibited the 
vascular inflammatory response while mtoxication 
was mamtained and m the absence of lapillary 
dilatation and of inargination of the loucoc 3 de 8 , 
leucocytic emigration at the site of infection was 
negligible and the haettna therefore proliferated 
uninterruptedly Similar effects were obtained with 
other or avertin anspsthesia 

Ratter’s Test for Vitamin C Defiaency 
A O Zoocoli and V Lombardo (Rtfomut ined 
54, 1489, 1938) refer to the intradermal test de 
scribed by H Rotter of Budapest (Nature, 139, 
717 , 1937) for determining the degree of saturation 
of the organism with vitamin C, and record their 
own mvestigations on guinea pigs and human sub 
jects The tost depends upon the fact that 2 6 
dichlorphenolmdophenol is discoloured by the tissues 
at a rate depending upon the asccfrbio acid content 
When small quantities of the dye are mjected mto 
the sole of a gumea pig, decoloration takes placo 
much more rapidly in healthy than m scorbutic 
animals Ihe value of the reaction as a rapid clmical 
test for vitamm C deficiency was confirmed by 
Portnoy and Wilkinson (Bnt Med J 2 328 , 1938), 
but not by the present writers, though they admit 
that with certain modifications the test may be of 
some use 


Increase of Ganncc Colonies in Shetland 

Ik a short article upon the gannets of Shetland, 
James Fisher, Malcolm Stewart and L S V Venables 
give some figures which illustrate m a remarkable 
way the rapid morease which may take place follow 
mg upon the coloniAation of new and suitable haunts 
(BrtUsh Birds, 32, 162 , 1938) In 1914, Noes island 
had a single pair of gannets , m 1918, three young 
were reared, t'Wo years later there were 10 pairs, and 
since that time numbers have increased by leaps and 
bounds until ih 1938 a careful count revealed the 
presence of 1018 breeding pairs, with presumably an 
unknown but very considerable number of non 
breeding birds attached to the colony The second 
Shetland colony, at Hermaness, probably started m 
1917, and in 1938 its breeding paiN numbered 2046 
There is nothing here to suggest that the gannet 
IS on the wane m British seas, a fear expressed 
in a lettOT recently circulated in the daily news 
papers 


Caiifornun Hepaucs 

Db D H Campbeix lias uicently given a short 
account of the prolific hepatic flora of California 
{Ann, Bryologxct 11 1938) This rich flora is mtereet 

ing in view of the clunatio conditions of alternation 
of an almost rainless Hummer with a wet season 
Of the numerous genera of thalloso forms Sphoero 
carpus m the only aimual The larger typos become 
dried, but the tissues of the younger regions and 
sometimes the young sex organs, resist the drought 
m a surprismgly short time after the first rains, such 
Kpet icH mature their reproductive oigans Sphtero 
carpus growing from spores appears rather latoi 
Some sjiecK s of Fossoml^onui and notably Oeothallus 
tuberosus survive the di v season by tuber formation 
and It 18 evidently in this condition that QeothdUua 
was introduced m soil from San Diego, where tht 
low rainfall apparently seldom induces thallus 
development from the tubers The thallose liverworts 
of this region are either cosmopolitan species or, for 
tlie most part, totifined to the Pacific coast, and show 
little relation to the species of the eastern United 
States The foliose Acrogynai are little represented 
in comparison with thallose typos, and their relation 
ships are on the whole rather with Furopean than 
with species of the eastern United States 

Fungi of India 

The publication of the Fungi of India by Butler 
and Bisby m 1931 marked the beguinmg of a period 
of more exact mycology in India R^ords up to 
tho year 1930 were enumerated, and it was only to be 
expected that during tho eight years now past, an 
imposing number of fresh records would bo made 
Ihese have been collected by Di;, B B Mundkur 
mto a supplementary volume (Imp Counc, Agnc 
Res , 8oi Monograph No 12 Pp 64 Delhi Manager 
of Publications Rs 1 6, or 28 3d 1938) Myxomj 
cotes have been moluded m the present compilation, 
and the mycological flora of India now possesses 
2868 species — an increase of 617 over those previously 
published Plant pathogens and parasitic fungi pre 
dominated m the earlier volume, but the extension 
of mycological work, during recent years, to mclude 
studies of soil organisms, coprophilous fungi, and 
aquatic moulds, is Well reflect^ in the supplement 
A new species, MycosphesreUa Hnosporcs, has been 
constitute in the present account, following the 
discovery by Ajrekar and Oza of the asoigarous form 
pf Cercespora tvnosjpora 8yd Tho fungus flora of 
India has yielded few novel taxonomic groupings 
This 18 probably due, however, to a gratifying re 
straint m the evaluation of supposed new forms bv 
those who have prftsecuted the work of collecting 
and tabulating the records, both m the ongmal volume 
and m the preeeht supplement 

A Ligmcolous Fungus 

The oommon agano, OoHybta radieata, is well 
known to students of myool^y by virtue of the IcHig 
•rooting’ base to the sti]^ IWoe pointed out so long 
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ftgo that the root was connected with a 

subt^d^niMn tree root, and in a recent paper, A H 
CampMll considers its biologioal effects upon the 
host (Trant Bnt Mycol Soe , 22, Fts 1 and 2 
161-168 , Aug 1938) The vegetative mycelium 
produo^a white rot in the root of the tree, followed 
by delineation Limitmg plates are alM formed 
in the wood by the cementing together of cells with 
a brown substance very similar to the formation of 
sclerotia The fungus can also be grown to yield 
viable spores m pure culture and here also, avertmg 
myoelia or brown plates are formed d other cultures 
are reached The term pseiidosolemtium is proposed 
for such limiting plates 

Peach Mildew in Egypt 

The peach is the most etonomically important of 
stone fruit trees m Egypt but its fullest yield is 
prevented by widespread attacks of the poa< h 
mildew fungus Sphaerotheca pannosa var peratew 
Dr Amui Fikry has mvestigated methods for the 
control of this disease {Mm Agric Egypt Tech 
and Set Serv Bull No 183, 14 pp +7 plates 
Qov Press Bfil&q Cairo, PI 3 1937) Symptoms 

of the malady its distnbution host relations 
and the climatic or edaphio factors affecting 
parasitism, are all described in detail and are further 
llustrated by the plates Lime sulphur washes 
either home made diluted 1 m 10 or commercial con 
lentrates diluted to I m 200 were found to give 
somplete control after throe applications, whilst 
tmberene (sodium polysulphide) was also effective 
rhe addition of 0 2-0 6 per cent of soap was found 
;0 be necessary when trees with young fruits were 
lO be sprayed, m order to wet the bloom which 
ippears at this stage The first appearance of the 
lisease seems to vary according to the height of the 
Wile flood but spray treatment must be given as 
lOon as symptoms are noticed 

The Potato Virus X 

Onb of the chief difficulties of research mto virus 
Jiseases of plants has been to account for discordant 
md puzzlmg observations upon the appearanc of 
lytnptoms caused by a supposedly single or imre 
ifirus The conception of a disease caused by a virus 
complex or mixture of viruses is now firmly estab 
ish^, but a monograph of the potato virus X by 
Dr R N Salaman takes the conception still further 
»nd establishes the existence of at least six strains 
jf this particular virus (Phtl Trans Roy Soc land 
8,229,137-217 Sept 1938) All strains have particles 
jf similar size are composed of the same nucleo 
protem, and produce inclusion bodies within the 
tissues of their hosts They vary in the degree of 
dilution which they con withstand and in the 
leverity and type of symptoms they produce upon 
various hosts A ten fold excess of a weak strain 
aver a strong one may lead to the masking of the 
latter Several other mixtures are considered and 
make it possible to explam the appearance of par 
bioular types of symptoms Conversion of one strain 
bo another, mvolving a loss of virulence has been 
and it is held that such conversion is a 
Questioiis of acquired immimity, of 
tm’H^mirof vims particles to genes, and many 
other are hirther considered The only 

anxiety aKongst Dr Salaman’s adequate wealth of 
detail IS that future classlfloation of viruses should 


provide an arena foi taxonomic lumpers and 
splitters , but tliat very detail directs the problem 
more to the physiologist than to the systematist 

Recent Large Earthquakes recorded at Stuttgart 

Thanks to Dr W Hiller we are able to report 
that earthquake shocks producing very large ampli 
tudes on the seismograms were recorded at Stuttgart 
at the following times 1938 Nov 6 8h 66m 62 6e , 
llh 2m 46 6 b Nov 6 9h 6m 25 b and 21h 61m 
18 68 all in G C T The epicentre of the first of these 
was estimated to be at a distance of 9660 km from 
Stuttgart in a direction N 36° E and to be prob 
ably m the Pacific Ocean fairly near the coast of 
fapan The others were probably aftershocks from 
near the same epicentre and the first pulses m each 
( ase were compressional The first two shocks allowed 
evidence of some considerable depth of focus in that 
the pP pulse (that is a primary pulse from the focus 
reflet.te I immoliatcl^ at th earths Hurfare before 
proceed ng) first locognized by Sirosc was recorded 
on Nov mber o at 8h 56rn lOs and at llh 3m 20s 
All those shooks show c orrolation with those recorded 
at Kew Observatory the depth of focus of the first 
shook being estimated from the Kew records to be 
about 76 km which is considerably below normal 

Structures of Some Compounds 

IHP electron diffraction mtthod has foin used by 
K J Palmer (J Amer Chem Soc 60 2360 1938) 

m investigating the molecular structures of some 
relatively simple compoimds The uiteratomic 
d stances and angles wore calculated It was shown 
that sulphuryl chloride (SO, Cl,) vanadium oxj 
chloride (VOCl,) and chromyl clilonde (CrO,Cl,) have 
tetrahedral oonfigurations which are liowever con 
siderably distorted I hionyl chloride (8001,) is 
pyrami lal and s ilphur tnoxide (SO,) is planar 
Sulphur chloride (S,( I,) has one chlorine atom 
attached to each sulphur atom The 8 — O distances 
in bO, (previously measured by Cross and Brock 
way) SO, SOLI, and S0,C1, ore nearly equal and 
from 0 06 A to 0 09 A shorter than the sum of the 
normal double bond radii which is 1 52 A It is 
concluded that excited electronic structures in which 
double and triple b O bonds are present must make 
a considerable contribution to the normal state of 
these molecules these are more mportant for 
thionyl and sulphuryl chlorides than for siilpluir 
dioxide and sulphur tnoxide 

Ions m Solution 

In a comprehensive review of the present position 
of the physical chemistry of oloctrolytic solutions by 
several contributors, recent y published (J Franklin 
Inst 226 623-743 1938) H 8 Hamed describes 

the thermodynamic aspect as related to the Debye 
Huekel theory this moludes a survey of aotivitj 
oooffloients as determined by several independent 
experimental methods and the close ag^ment 
between these is emphasized The case of weak 
electrolytes in salt solutions is mcludod It is eon 
eluded that the development of these methods in 
the study of equilibria has reached a stage where a 
rehfible and accurate body of evidenoe is beooming 
avo^ble The oonduotivities of aqueous solutions 
IS reviewed by D A Maoinnes who discusses the 
validity of Onsager's equation which holds accurately 
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for very dilute aolutions whilst for more conoentrated 
solutions semi empinoal equations are available 
Solutions m non aqueous solvents are oonsidered by 
C A Kraus who oonoludes that a solution of the 
difficult problems m this field will not be found 
through a mere extension of the limiting laws which 
hold only at very low concentrations and that much 
more experimental work is required Kinetios in 
ionic systems is the subject dealt with by V K La 
Mer the primary salt erffect the secondary salt 
effect genei^ized acid base catalysis and the effects 
of temperatiue are the mam topics reviewed The 
lenvation of ionization constants and tunitmg con 
duotivities from conductivity measurements is con 
sidered by T Shedlovsky The papers are aocom 
panied by bibliographies 

Capture of Orbital Electrons by Nuclei 

AcooBDiira to the Fermi theory of p ray emission 
the electrons or positrons are created at the moment 
of ejection by a neutron proton or proton neutron 
transaction Yukawa suggested that an alternative 
process to the emission of a positron might be the 
capture of an electron from the outer atom This prooees 
might ooour m oases where the energy available was 
insufficient for positron creation L W Alvarez (PAys 
Sev 54 486 1938) discusses the evidence for electron 

capture The capture of an electron from say the K 
shell IS followed by the rearrangement of the orbital 
electrons and the emission of a charaoteriatio X ray of 
the daughter element Soft X rays of the right absorb 
ability have been obsen-ed from the artificially 
radioactive vanadium isotopes which are formed by 
deuteron bombardment of titanium In this case, 
positrons are also present (probably from the decay 
of another isotope), and the evidence for electron 
capture is not quite conclusive ae the X radiation 
may have been excited m some other way A more 
conclusive proof was obtained by studymg the 
activity of a gal hum isotope obtained by deuteron bom 
bardment of zme followed by chemical separation 
An electron spectrum from tins substance was found 
to be due to mtemal conversion of ay ray of 100 kv 
energy An X ray emission was found by absorption 
measurements to be definitely characteristic of zinc, 
bat no positron emission could be detected and it 
seems oertam that the gallium isotope decays to zino 
exclusively by electron capture The zinc X rays are 
then form^ by rearrangement of the orbital eleotrons 
author considers that electron capture processes 
also ooour m the oases of “Ta, “K, '‘Zn, >"Hg, ‘“Ag, 
Cd, *Be '*Mn, and that it explains features of the 
de^y of these artificially radioactive atoms which 
were formerly unsatisfaotonly explained 

Pbotogtaphic Sensitivity at Low Temperatures 
AoooBoraa to the theory of Qurney and Mott, the 
production of the latent image depends on the 
photoelectric removal of an electron from a bromine 
ion mto the oonduotmty band, in which it moves 
until It IS trapped by a region of low potential, the 
sensitivity sp^ In the next stage, positive silver 
ions move up to the ohsoged speck This lomo move 
ment should be very slow at low temperatures, and 
the sensitivity of photographic materials raig^t be 
expected almost to disappear at very low tempera- 
tures W F Bsrg and K Mendelssohn (Proo Boy 
Soo , A, 168, 168 . 1938) have invsetigated the 
sensitivity of a prooees emulsion at room temperature, 
liquid air and uquid hydrogen temperatures. The 


sensitivity obonges little between liquid air and 
liquid hjidrogen — it is of the order of 6 per cent of 
the sensitivity at room temperature, and consider 
ably higher than would be expected on the Qurney 
Mott view At low temperatures separate variations 
of light mtensity and exposure time have no elieot 
on the final blackening if their product remains 
constant — there is no failure of the reciprocity law as 
at room temperature It is suggested that at low 
tempsTatures the eleHromc changes only take place 
the electrons freeze mto the lattice and the ionic 
movements only occur on warmmg up At room 
temperature the simultaneous occurrence of eleotromo 
and ionic movements is connected with the failure of 
the reciprocity law 

Ionosphere Radio Waves 

When a radio beam of angular frequency ei is 
projiagated upwards and reaches an ion zed region 
havmg N electrons per o o of mass m and charge e 
each of which collides with a molecule on the aver 
ajp V times a second and the region is the seat of a 
magnetic field H the beam is split up mto two 
which travel with different velocities and are polarized 
and absorbed differently The beam less influenoed by 
the magnetic field is known as the ordinary and that 
more influenoed as the extraordinary bmm The 
oaloulation of the polarization of raoh beam, and the 
refractive mdex and absorption of the medium for 
it from <ii N m « and v is a laborious process and 
Prof V A Bailey, of the University of Sydney 
four years ago devi^ a graphical method of reducing 
the labour In the supplementary number of the 
Philosophical Moffcuine of November, he describes, m 
CO operation with Prof J M Somerville of Armidale 
University College, New South Wales, a numerical 
method of computation which is very rapid They cal 
oulate first the polarization, then the refractive index 
and finally the absorption They mtroduco three 
subsidiary functions which enable them to give the 
calculations on a page of the journal for the ordinary 
and extraordina^ beams due to two incident 
beams 

Law of Error 

It has been wittily remarked that mathematicians 
accept the normal law of error because they beliei-S' 
that It has been proved by experiment while experi 
menters believe that it has been proved by mathe 
matios A searohmg criticism of both bases of sup 
port has been given by Dr H Tefftsys (PM Trans 
Roy Soo A 237,231, 1938) The mathematioal proof 
rests on the hypothesis that the error of any mdividual 
observation is the resultant of a large number of 
oomrarable and mdepeodent observations Even if 
this nypothesis is aooepted, it is not proved that the 
result apphes to errors of any magmtude Ab for 
the experimental facts, Karl Pearson long ago showed 
that there are substantial departures from the normal 
law Dr Jsf&eys confirms this by a very detailed 
examination of seven sets of observations He 
arrives at the unportant oonolusion that the true 
law governing errors m astronomy and physics » not 
the normal law, but one of the Pearson type y “ 
*(1 + with the index m between 3 and 4 

Tlie effect of the change Is to inoreose the probability 
of ocoujTsnoe of latge random errors It appears 
that a number of disorepanoies m experimental read 
mgs that have been reckoned as lystwaatic are, after 
ail, possibly merely random 
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CJommemoration of the Discovery of Radium 


W ITH the Semsme intemationAle centre le 
Cancer”, which took place at Fans between 
November 23 and 30, the fortieth cuiniversary of the 
discovery of radium by Pierre and Madame Curie 
was oommemorated Simultaneously, the discovery 
of the electron, the X rays, and Hertzian waves 
was celebrated The importance of recent disoovones, 
which are now occupying the attention of con 
temporary workers, is easily over-estimated , and, 
makmg due allowance for this possibility, we feel 
justifi^ in oonsidenng the discovery of r^ium to 
be one of the outstanding events of the history of 
soienoo It promoted to a higher degree than any 
other discovery the development of the science of 
radioactivity, which has so deeply influenced our 
outlook on the nature and formation of the chemical 
elements, and simultaneously supplied a tool of out 
standing importance alike to various branches of 
science and to medicine 

France is rightly proud of a groat son, French by 
birth, and a great daughter, French by adoption, 
and has solemnly oommemorated the fortieth 
anniversary of the discovery of radium The opening 
of the “Semame Internationale centre le Ctmeer” took 
place at the Sorbonne The broadcast of the President 
of the Polish Republic from Warsaw, in which the 
memory of the great daughter of Poland and her 
achievements were recalled, was eloquently answered 
by M. Lebrun, President of the French Republic 
Among those present were also Mine Dluska the 
sister of Mme Cune, and the latter s daughters Irdne 
emd Eve, Miss Johanna Hertz, daughter of the late 
Hemnch Hertz, emd the Marohesa Marconi 
The gathenng was also addressed by various 
representatives of the French Qovemment, and on 
scientific topics by Jean Femn, Maunce de Broglie 
and Langevm, who gave a short survey of the physics 
of the electron the X rays and Hertnan waves 


respectively, while Qutton described the technical 
application of the Hertzian waves, and (lendrotui 
gave an eloquent description of the life work of Pierre 
and Mane Cune 

The addresses delivered on the following days dealt 
with biological and physical topics, with the ex 
option of that of Rowntree who discussed the 
efforts made in Groat Bntain m cancer therapy 
Schinz discussed the possibilities and limits of the 
treatment of cancer by use of various radiations 
The utilization of biological reactions in measuring 
X ray doses was the subject of a lecture by Carter 
Wood who has found in the eggs of Drosophila the 
most suitable biological matenal The application 
of radioactive indicators m biology was discussed by 
Ilevesj, that of iho olootron microscope by Merton, 
while Errera spoke on the effect of Hertzian waves 
on maoromoleoules Bernal s lecture dealt with the 
elucidation of the structure of the virus by the use 
of X rays Several physical topics were dimussed as 
well The only surviving assistant of the late 
Hemnch Hertz, Prof Bjerknes, gave an illummatmg 
survey of Hertzs work Louis de Broglie gave a 
lecture on the wave character of the electron, 
followed by O P Thomson, who discussed the 
phenomena of electron diffraction and itsapplioations 
Several lectures dealt with technical topics, mcluduig 
a lecture by Bouwors who discussed the production 
of different kmds of penetrating radiation, mentioning 
the construction of a sealed X rai tube at I mdboven 
operated at one milhon volts 

The lectures were given at the Palais de la 
DAcouvorte, which contains such a wealth of exhibits 
showing tho trend of scientific progress ui the most 
diverse fields m an unsurpassmgly inspiring and 
instructive way — a fittmg frame for tho celebration 
of the fortieth aimiversary of the discovery of radium. 


The Imperial Bureau of Dairy Science 


I N 1936 the British Commonwealth Scientifao Con- 
ference which met m London to consider tho 
woricing of the organizations controlled by the 
Ezeontive Council of the Imperial Agricultural 
Bureaux, recommended that a new Imperial Bureau 
of Dauy Science be established The conference 
also suggested the National Institute for Research 
m Dairying as the most suitable place for the 
Bureau 

Following agreement by all the authorities ©on 
oemed, the new Imperial Bureau of Dauy Science 
has now been estabbdied at Shm^eld, near Beading 
Prof. H D Kay, director of the National Institute 
for Research m Dauying, has been appomted 
direotor of the Bureau Mb W. O Sutton, from 
Massey Agnoultural College, New Zealsmd. has been 
appomted dq;mty direotor and has now taken up his 
duties The Bureau is financed oo operatively by 
the Qovemments of the British Empire m the same 
way as the other Imperial Agricultural Bureaux 


The functions of the Bureau are to index research 
work in dairy science, whether earned out m the 
Empire or elsewhere , to collect, abstract and collate 
information bearing on dauy science and to distribute 
such information both by publication and by private 
oommimioation to research workers, officials and 
advisory officers throughout the Empire In addition 
the Bureau is charged with the duty of eetablishmg 
and mamtaining contact between researoh workers 
with common interests, promoting conferences of 
workers and visits to research centres, and m general 
encouraging the emulation of information, ideas, 
material and personnel 

Tho field of dairy science to bo covered by the 
Bureau was defined by the Conference when reoom 
mendmg its eetabhshmMit This field moludes the 
microbiology, chemistry and jdiysios of milk and its 
products , anunal diseases m so far as they affect 
milk and its products , the technology of prooess- 
mg milk and manufacturing dairy products) the 
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physiology of milk aocmtion as a£F«>otiug quality and 
quantity of milk and dairy products , standards 
for the oompKMition and quality of raiUc and its 
products 

1 he routme duties of the Bureau, such as mdexmg 
and abstracting will already be familiar to many 
dairy workers from the activities of the Bureaux 
alre^y established m other subjects An aspect of 
Bureau work which may not be so well known and 
imderstood is the more informal service which can 
be given to research workers, tesMihers and field 
ofiioers The Bureau will deal directly with the 


Algeria 

A SERIEb of illustrated books on Algeria and 
its mstitutions, published during the past two 
> oars by the Oouvemement G^6ral de 1 Alg^ne, 
Algiers, coupled with a recent visit to the country, 
has prompted the following notes 
Algeria is a land of contrasts 1 he oo operation 
of two widely different races and faiths over a century 
of steady progress, has turned a land which was 
dreaded m the past for the daring of its pirates into 
a country where agriculture, social conditions, art 
and learning are developed to a high degree 

Owing to its excellent organization, its importance 
as a capital and to its easy accessibility, Algiers is 
often the venue of international meetings dealing 
with technical problems, such as the production of 
wheat wme, minerals, or agam civil engmeering, 
industrial chemistry anthropology, aroiueology and 
medicine Such occasions provide excellent oppor 
tunities for scholars and technicians to see a good 
deal of the French North African provmces 

Algiers itself is worth a thorough visit East and 
West meet m that ancient capital of the deys, whose 
palace still dominates the white agglomeration of the 
Kasbah But the European town itself has grown 
considerably, thanks to an enlightened policy of 
public worlu which have really placed it amongthe 
most modem towns of the Mediterranean* What 
adds to the mterest of Algiers, besides its museums, 
botanic gardens and well equipped hospitals, is its 
fully organised University, which, for the past twenty 
five years, has been the centre of tJie mtellectual life of 
the country The faculty of arte, which includes a 
newly fom^ department of philosophy under Prof 
Mesnard , the faculty of science, with its well-appomted 
laboratonee, such as that of mdustrial physios under 
Prof Veram, the faculty of laws, which is par 
ticularly impentant owing to the existence of two 1^^ 
systems m iM country, and the faculty of medicine, 
with Its iq^to^te hospitals and mwLoal research 
stations — aU are very active and oooapy an eminent 
rank m higher education, thanks to the remilts obtained 
in all fields by its professors and research workers In 
spite of the aoimonuo crisis and the difficulty ex- 
petienoed by students leaving the University m 
<fi>tainmg posts, an average of about 2,800 students 
of both sexes are registered m each yeer 
If Alguae has tite only umversity of French North 
Aftioa, these an three hu^ ooOegee of Moslem 
dviUwtian, the Hedersas of Algwn, Oonstantiaa and 
Ttamean But it should be mentimed that only a 
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individual woricen m dauy soienoe, who are mvited 
to write to the Bureau for information which 
IS not obtainable m their own oountnea The Bureau 
may be able to supply the information itself, or to 
put the mquirer m touch with someone who oan do 
so more effectively 

The new Imperial Bureau of Dairy Soienoe has 
been established m answer to requests for a oleanng 
house for mformation m dairy soienoe , its value to 
dairy soienoe and to the dairy industry generally, 
will largely depend on the extent to whioh reeearoh 
workers and others avail themselves of its servioee 


To-day 

small percentage of the Algerian native population 
reoeives any education at all 1 here are not sufficient 
schools to meet the demand for elementary education 
for native children, in spite of the efforts of an 
administration hampered by laok of fimds This oan 
be mferred also from the laige number of ohildreu 
in the streets and lanes, especially m the villages oi 
the south 

It must be said to the credit of the authorities, 
however, that they spare no efforts to improve the 
situation* But they are not always help^ by the 
natives as some of them are apt to consider offioial 
education as an attempt to mterfere with then 
rebgion and customs, and with the authority of the 
parents over their oluldren , while others prefer to 
use their boys and girls for domestic or farm work 
In spite of this, there are roughly 60 000 boys and 
6 000 girls m the 800 native elementary schools 
agamst about 76,000 boys and 76,000 girls m the 
European elementary schools It is mterestmg tc 
note also that there are about 2 900 Koranic soboolt 
in Algeria, with about 44,000 pupils 

Teohnio^ and agricultural mstruction is given tc 
boys m a few up to date institutions which have 
about 3,000 pupils, one fourth of whom are natives 
The girls are taught domestic economy, carpet 
weaving and embroidery in various institutions super 
vised to a large degree by religious orders, such at 
the famous P^res Blancs and Soeurs Blanches, thi 
apostles of the desert There are also profeesiona 
traming centres a pottery-aohool, a oeramio soboo 
and a wool-craft centre The Algerian arts and oraftt 
oentrea of the town of TIemoen have a high reputatioc 
m North Africa a magnificent saddle mnbroiderec 
with gold, which was made at these oentres, wai 
presented to the King of Egypt on oooasion oi 
the recent Cairo exhibition 

Though Algeria is not regarded as an mdustria 
country, it offers a wide field for agricultural studj 
and experiment The northern plains and higl 
plateaux offer excellent opportunities for fanning 
cereals, vmeyards, vegetables, olive oil, tobaooo 
cotton and wool are mroduoed in great quantities 
They compete on the IWioh market with the homi 
produce, and often eauee fbction between Algenai 
and Frei^ mterests — a sore pomt for the admintstra 
tion of both oountnes It may be worth mentionini 
here that, after France and hw ccdoniea, the Unitec 
Kmgdcm’s trade with Algeria is m(H« tiuu doubli 
that of any ot^ ooimtty Algeria impoite aboni 
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on« nuUion pounds worth of goods from England, 
and exports about 1 2S millions m vidue 

The development of the oases of the south have 
opened up the desert, so to speak, to regular ex 
ploitation Owing to lack of water, this policy of 
development has to be slow But the results already 
obtamed between Touggourt and Biskra, along the 
Oued RV, are most promising The oo operation 
of the local proprietors, such as the Cheikh El Arab 
ben Qana, who is the head of all the Arabs of North 
Africa, IB an mvaluable asset for the progress of the 
oountry As things stand at present, thero are most 
mteresting oompansons to make from this pomt of 
view, with the methods used m Irak, Egypt and 
Libya for the exploitation of the desert belt of North 
Africa and Asia Mmor 

Algeria is of great importance for the historian 
and the geographer The imposing rums of Timgad 
and Djemila' are an epitome of Roman history, and 
a testimony to the gemus and power of Romo* . while 
Islamic civilisation has left lasting marks throughout 
this noh land* A ounous experience is oflFer^ by 
the M’sab oountry, the home of the Puritans of 
Islam, who fled right mto the desert to escape the 
persecutions of the orthodox Moslems, and founded 
there the mteresting towns of Ghardaia and Querrera 


and other villages, where they keep intact their 
religious laws and customs* 

Then there is the unique experience offered by 
the Sahara, which is now open to regular trafido from 
one end to the other’ The geography, geology, flora 
and fauna of this vast tract of land are now objects 
of systematic study Among the most notable 
achievements of French scholars in this field of 
research are the results obtained by Prof Reygasse, 
head of the Anthrojxilogical Museum of Algiers, 
durmg his expeditions m the fastnesses of the Hoggar, 
the land of the Tuarogs There he discovered distmot 
signs of a primitive civilization, which was mentioned 
by Herodotus The carvings and rock pamtings, 
some of them twenty feet high, which he discovert 
m the Hoggar mountains, that rise to more than 8,000 
feet, are among the most precious specimens of prim 
art T Grfknwood 


Alg<rlo 1037 By vuloiu kuthora Pp 184 

■ 1 oor oomprendre 1 AIg<rlo By Bund Lospis Bp 219 (1937) 

■ DJemlU By Louis Lesohl Pp 41) (1938 > 

‘ L Afriquo Romikine By Euxiae Albortlnt Pp 70 (1937 ) 

‘ LAls4rleTorT«d Artetd HUitoIre By A Birque Pp 300 (1937) 
• '"-—-Ik ik MmtOrlBiiM By Mkrcel Mcrclcr Pp 191 (AlgVeik 


(Algiers Oouvemoment OOnOnil Ip 1 Algi'rl ) 


Future Developments in Coal Treatment and Utihwtion 


T he future of coal is of interest in some form or 
another to modem industries of all kmds, but is of 
special mterest to the technicians and industrialists 
of the Tyneside area This gave special importance 
to the symposium on ‘ Future Developments m Coal 
Treatment and Utilization ’ armnged by the Now 
castle on Tyne Section of the Society of Chemical 
Industry at King s College, Newcastle on Tyne, on 
December 7 last The papers dealt with quite different 
aspects of furf technology, and the ohango of pomt 
of view of the speakers was stimulating where a 
similar senes of papers all on the same lines might 
have been tirmg 

The p^rs by Dr W T K Braunholtz and bj 
Dr B W Smith can be considered together Tlie 
first was a careful survey of the growth of research 
m the gas industry from the early days of individual 
effort to the orgamzed research of to day which 
embraoes all subjects of mterest to the mdustry, 
from retort refraotones to aramoma recovery Tho 
oigiuuzed work of to-day is m the hands of the 
Institution of Gas Engineers wid of the oollaborating 
organizations Dr Braunholtz directed attention to 
the important effect of former researches and hmted 
that the fhtiue might witness remarkable advantages 
in the teohnology iff gas production Ho was referring, 
no doubt, to the Institution’s ijesearohes at tlM 
Umvwsity of Leeds on the complete gasifloatum of 
ooal m coke with hydrogen under pressure He 
visualiiBed a fhture m whiob our dom^io fbels win 
all ba fluid, stating that the open grate must even 
tmfly disappear Although Dr BraunhoHz may be 
it must be said that, at the moment, the develop 
Quot of sm oks l ses fuels is aotually stimulatmg 
mtesest in the open grate 


Dr E W Smith took up the story where Dr 
Braunholtz left off, but treated the subject more 
from the economic point of view Ho started by 
postulating the importance of admmistration, without 
which reeearch cannot properly serve its mtended 
purpose Dr Smith considers that there will be no 
radical change m tho techmquo of carbonization 
either m the cokmg or gas iiidustrio'i for some time 
although a steady evolutionary advance will be 
made in matters of detail He considors that the 
future tendency of the oarbomzmg industnoe will be 
towards moreasing flexibility, and pomted out that 
an all gas policy does nut make for overall effioienoy 
Ho prefers that flexibility which is denved from a 
\ariety of products, and as one example in gas 
manufacture pomted out that tho yield of ooke for 
sale could bo moreased bj os miioh as 143 per cent 
if cool gas wore used for retort heating so as to 
liberate coke for sale This very great potential 
increase m the production of ooke has seldom been 
realized 

As regards the relations of tho two mdustnes, it 
IS obvious that even closer oo operation should be 
brought about m order to utilize properly the ooke- 
producing capacity of ooke oven plants, when metal 
lui^ioal ooke is not being made, and the capacity m 
the gas industry, and also to overcome the difficulty 
of disoontmuity in the supply of ooke oven gas to 
other mdustnes 

Tho piqier by Dr J G King struidc an entirely 
different note Pomting out tlwt the properties of 
coals are still not fliUy known, the author gave a 
variety of examples to diow where a greater know- 
le^ of these properties may not <xily mflu a n o e the 
{Hoparatien of coal for the market and its use m 
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exiating industries, but inay also indicate new 
markets Thus a study of the physical structure of 
(oal can give assistance in co^ mining and coal 
breaking problems, m the dedusting of coal and 
in coal cleaning It has already hew shown that the 
nature and extent of the bands, partings and cracks 
in lump coal can bo examined radiographically 
before and after the adsorption of lead salts, and that 
a study of miorostruoture can aid in the selection of 
ooals for the production of active carbons in which 
the original structure of the coal is retained 

Dr King pomtod out the importance of the 
changes which occur m coal on heating, to the car 
bonisation and other mdustries, and admitted that 
wo are still very ignorant of the true meaning of these 
changes A greater knowledge ho said, would greatly 
help coal blending and the precise selection of coals 
for special purposes such as complete gasification and 
the motor lorry gas producer Although research on 
the chemical constitution of coal has not yet achieved 
Its object. Dr King feels that new lines of attack 
should be tried , previous work has alreruiy mdicated 
new processes such as the production of ash free coke 
by the Pott Broche process and the production of 
base exchange agents by the action of sulphuric acid 
The paper stimulated a lively discussion m which 
many and diverse points were touched upon It 
seemed to be generally agreed that the proper 
utilization of coals would be furthered b\ the close 
definition of their fundamental properties 

The paper sponsored by Prof A C O Egerton 
detaiWl one important aspect of the properties of 
coal, namely the part play^ by its sulphur content 
Since the utilization of high sulphur coals may be 
one of our future problems, it is desirable to know 
now how the sulphur onn be controlled Mr Arm 
strong (research student from South Africa) detailed 
experiments on the partial elimmation of sulphur 
from coke by passing \ arious gases through the coal 
during carbonization m the presence of morgamc 
substwees The reductions are quite mark^ m 
some oases with steam, hydrogen or ammonia , but 
inert gases have little effect 
The sulphur problem attracted some discussion 
from the steel technologists present, it bemg pointed 
out that a decrease of 0 1 per cent in the sulphur of 


coke would represent a saving of 1« per ton m the 
cost of pig iron 

On account of the high cost involved, the pro 
duotion of motor spirit and oil from coal has not 
greatly moreased m Great Bntam, but considerable 
strides have been made in the technical sphere Dr B 
Holroyd described some of the important advances 
which Imperial Chemical Industries Ltd have made 
in connexion with the control of the chemical com 
position and octane number of the motor spirit 
Three types of catalyst are now available for the 
vapour phase stage of the process so that cracking, 
hydrogenation and isomenzation reactions can be 
controlled to give motor spirit of the composition 
necessary for high knock ratmg Thus spirit can 
bo made with a very high aromatic and low normal 
paraffin content , this Im a high octane number (80) 
but a low susceptibility to lead tetraethyl (4 ml per 
gall raises the octane number to 86-7 ) Alternatively , 
spirit rich in branched -chain paraffins and low 
iMilmg naphthenes can be made , this has a lower 
octane number (76-6) but a much higher suscep 
tibihty to lead tetraethyl, smee 4 ml per gallon raises 
the octane number to 80-90 Dr Holroyd said that 
when similar control has been established over the 
liquid pliase stage the hydrogenation process will have 
more control over its products than the oil mdustry 

Although not the last paper of the evening 
Captam J G Bennetts paper really constituted a 
final word on coal utilization By assessing the items 
influenced by the type of fuel such as overheads 
maintenances, repairs, etc , he was able to demon 
strata mathematical relationships between the“flgure8 
of merit ’ for fuels, these figures of merit bemg 
technical efficiency, economic efficiency and psvoho 
logical merit For the three types of energy, coal, gas 
and electricity a ternary diagram may be oonstruoted 
Although his proposals are still not fully developed, 
Captam Bennett was able to show how this diagram 
can be used for the analysis of statistical and operat 
mg data referrmg to fuel problems , the trends m 
costs can be followed and the appropriate fuel ohoeen 
for any particular purpose The proposals attiaoted 
considerable interest, although it was thought that 
the large number of variables would make the calcu- 
lation difficult and might impair accuracy 


Scientific Research and Industrial Needs in Canada 


N a recent address to the Canadian Chamber of 
Commerce, Major General A G. L McHaughton 
dealt with those aotmties of the National Bemroh 
Council that serve to enlarge the demands of industry 
for the produce of farms, fields and factories At 

E int, Canadian mdustry draws about 12 per cent 
alue of Its raw materuds from agriculture, or 
t one thud, if forests be moluded He referred 
to recent progress m the United States, where four 
large researoh institutes, each endowed with an 
annual revenue of a xniUion dollars, have been estab- 
lished , and he laid special stress upon German 
pro g r e ss m the same direction under the four-year 
plan Whereas about 46 per cent of the annual cut 
of wood was fommly us^ for low-grade fuel, now 
96 per cent is oonsumed by mdustiw, and Qermiuiy is 
striving to replace iron and sted for ooostruotion 


work by synthetic resins derived from wood and 
agricultural products If Canada is to survive, said 
Ctoneral MoNaughton, she must follow the same path, 
for the old-tune one product system of farmmg is 
becoming unremunerative m view of the growth of 
national self-sufficiency m Eutom 
A t the same meetmg. Dr C Y Hopkins outhned 
some of the ohemioal problems now bemg stuxhed m 
Canada with the above object m view China wood 
oil has of late been replacing linseed oil m varnishes 
and enanoels, and the pit^uction of flax-seed m 
Canada has much dimmished , hence efforts are being 
made to find a satisfactory alternative either by 
chemical modification of China wood oil or by breed- 
mg a new vansty of <»l-fleed tibat could be cultivated 
m Canada Ahome-g ;rown substitate for the vegetable 
oils now largely imported for soap-making is also 
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being sought Among oooomplM of Canadian 

chemists may be mentioned standar^hzation of tests 
for honey, improved nu^le products, a method of dry 
mg apples and other fruits with better retention of fiav 
our, and a wax mixture for use m plucking poultry 
Dr. N H Grace dealt with projects and achieve 
ments m the field of biology Growth promoting 
substances are now added to the dusts us^ for dis 
mfeoting seeds The development of rust resistant 
vaneties of wheat is estimated to have saved the 
praine provinces about 38 million dollars this year 
Beeearcn is proceeding on the factors that determine 
the malting quality of oarley with the view of growing 
more barley of better quality In 1637, some 80,000 


tons of bacon were sent to Britam, prepared in twenty* 
SIX plants, ecuih using its own method , research is 
now being directed towards improving both quahty 
and uniformity 

Methods have been developed for altering the 
heritable characters of plants by heat and chemical 
treatment, and progress m pi^uoing a drought 
resisting and soil bmdmg forage crop for western 
Canada has been effected by crossing a Russian grass 
with the beet Canadian wheat vaneties From pioplars 
and conifers it is hoped to produce, by crossmg, 
rapid growing vaneties of trees poseessmg hybnd 
vigour and disease resistance that may be vegetatively 
propagated with the aid of ‘plant hormones 


Admiralty Laboratories at Sheffield 


T he new Admiralty Laboratories at Janson 
Street ShefiELeld, were opened on December IS 
by Sir William Bragg president of the Royal 
SiMiety 

These laboratones, which have been constructed to 
cope with the ever mcreasmg amount of Government 
work, ate desipied m such a fashion as to incorporate 
all recent developments m laboratory architecture 
The two large analytical laboratones, for ferrous and 
non ferrous analysis respectively, embody many 
unusual features One was struck with the arrange 
ments which have been made for the conducting of 
chemical analysis on a large scale mdeed the 
expression 'mass production might be used with 
respect to the systematizing of analytical methods 
oertam benches, for example, being given up solely 
to determinations of one particular element The 
carbon combustion room was particularly mtnguing 
m Its lay out containing several combustion appa 
ratuB all set m a Ime and arranged for rapid 
analysis of carbon in stoel A particular feature is 
made of speotrographical analysis, for which purpose 
Hilger quartz spectrographs are used This method 
of analysis has been brought to a higji state of 
efficiency, and complete reliance can be placed on the 
results obtamed 


One was particularly impressed not only by the 
orderly and systematic arrangement of plant and 
apparatus, but also by the system with which the 
work IS earned out , even the chemical store is a 
model of order and forethought The heat treatment 
laboratory, oontaming Birlec and Wild Barfield high 
temperature furnaces with temperature control 
devices, supplies all that is required for experimental 
heat treatment purposes, and it is understood that a 
high frequency furnace is shortly to be installed One 
of the most pleasing features is the lighting, the 
lower half of the wmdows being of Thermolux glass, 
which provides insulation from both heat and from 
the glare of the sun, whilst the walls of the labora 
tones are of a very pleasmg tone of semi glazed fireolay 
tiles The air-oonditioiung system is novel, and no signs 
of fumes can be detected anywhere m the iaboratoneg 
These new laboratones are capable of turning out 
all the work that is necessary, and their constructional 
arrangement has considerably speeded up the rate of 
analysis They are most pleasing promises to work 
in, wd those m authonty are to be congratulated on 
this new development, which is significant of the 
soiontific progress m metallurgical work for which 
the Admiralty has been responsible m the past 

J H A 


British Institute of Radiology 

Annual Congress 


T he twelfth Annual Congress of the British 
Institute of Radiology was held m the Central 
Hall, Westminster on December 7-9, and m con 
nexion with the Ckmgrees there was an exhibition 
of apparatus organized by the British X ray industry 
The Congrew was opened by the jprlsident, Mr W E 
Sohall, the opening address being followed by the 
mneteenth Maokenzie Davidson Memorial L^ure, 
iMivered by Dr G Shearer on “X rays — ^Their 
Influence m Pure and Applied Soienoe ’ In the 
ooune of this leotore. Dr Shearer noted that twenty 
five yean bun elapsed since Moael^ flrst observed 
the zegulanties m ^ K and L X ray spectra of the 


elements which pomted to the general similarities m 
the mtemal struotures of various atoms and led 
ultimately to a fairly complete understanding of 
atomic struoture and to the placing of electrons m 
their appropriate energy levels llhiB same senes of 
observations has also led to the use of X rays m the 
study of the solid state, with results of great praotioal 
and mdustnal unportanoe From the study of simple 
crystals by W H and W L Bragg, the work has 
advaooed to such an extent that complex moleoules 
such as the proteins oan new be stwied, and the 
results, incidentally, linked up with the work of the 
<»ganio chemists Another phase of X ray work 
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ontailod tho study of materials from an industrial 
point of viefw, (md m many oases the physical pro- 
perties of matenals can be correlated with the size 
and perfection of the mdividual orystallme oora- 
ponents, while the X-ray method is the method of 
choice m mvestiKations into the phase relations m 
alloy systems. 

Tho physical papers dealt with cortam lesser- 
known uses of relations. F. I. G Rawlins gave a 
paper on “X-rays m tho Study of Pictures”, dealing 
with the work earned out, largely at the National 
Gallery, on the X-ray study of the works of various 
old masters. Ho showed how, using radiation excited 
at very low kilovoltages (about 10 kv ), tho lower 
structures of pamtings could be revealed and tho 
existence of alterations and restorations detected. In 
many oases, such studies have served to verify the 
traditional histones of the pictures Dr. F G. Fraser 
outlined the X-ray work of the Bntish Museum 
(Natural History) m his paper on "Radiography m 
Zoological Research”. He pointed out how the com- 
plete study of the skeletal structures of specimens too 
rare to be subjected to ordinary anatoimoal dissection 
was often helphil m placing animals m their correct 
zoological clawiflcations. 

A different type of mvestigation was considered 
by L. G. Nickolls in his paper on “The Use of In- 
visible Radiation m Police Work". This was mainly 
oonoemed with the use of ultra-violet and infra-red 
radiations m the detection of forgeries and over- 
printing m documents and identifying the positions 
of various stains on matenals As regards forgeries, 
etc , Mr Nickolls pointed out that, from the pomt of 
view of cnminal detection, it is important not only 
to establish the presence of alterations but also to 
read the words which have been erased. In order 
to do this, It is important to photograph the docu- 
ment in such a way that the background disappears. 
This can often bo done by means of li^t in various 
selected wave-lengths, and certam bands m the ultra- 
violet region have proved of great use. Similarly, 
infta-red radiation serves to reveal marks embodd^ 
m the lower fibres of paper. As specif cases, eztunples 
of frauds conneoted with motor-car lioenoee and with 
stamps were given. Tho obaraotenstki fluorescence 
of practically all physiological fluids under ultra- 
violet light 8(»netiines served to identify their pro- 
senoe, but more usually fluoroscopic exsmination is 
used to reduce the sireas to be examined by the more 
chemical methods 


Science News a Century Ago 

Royal Astronoinical Society 
Ax the December 1838 meeting of the Royal 
Astronomieal Society, several oommunioationa were 
made. The first oi these was an extract of a letter 
from Beaset to Sir John Hersohel alluding prinoipidly 
to the means which he had employed to asoertain the 
effect of tccapemtuie upon measurements made with 
the heliomoter, which oonsiated in observing suoh of 
the stars in the Pleiades as were visible in t^ coldest 
winter, by night, and m the warmest summer, 
day. “At the i^iproaohing disappearance at Saturn's 
mu”, be also wrote, “suffloiently powoffd telesiKipea 
will probably show dU the satellites of the planet. I 
beUevs that large rafleotmg telesoopes will b^in to 
aaponwds achromatio ones ; at. least, I have no doubt 


they are capable of greater perfection. They oon bo 
made with mathematical precision, which is not the 
case with achromatic telesoopes. I think also that 
opticians would have devot^ their attention to 
them m preference, if they had not boon discouraged 
by their more rapid destruotibihty. If the method 
of makmg an indestmctible metaUie surface could 
be diBoovered, I should no longer doubt of a still 
further perfection of the reflecting telesoope Could 
not hwrd steel be made available T and would it not, 
if proper care was taken of it, be less destructible 
th^ the oommon metallic reflector?” 

The other commumcations moluded one by the 
Rev R, Mam on “Errors of Hehocentno Longitude 
and Ecliptic Polar Distance of the Planet Venus” ; 
another from Airy, the Astronomer Royal, “A 
Catalogue of 726 Stars reduced to the Year 1880 , 
and deuced from the Observations made at Cam- 
bndge in the years 1828-36” ; on extract from a 
letter from Henderson to Daily relative to the 
eclipse of the sun on May 15, 1836 ; and also an 
extract flem a letter of La^ll to Sheepshanks 
relative to observaticms made with a small sextant. 
The instrument was of only 3 in m radius and was 
by Dollond. Lassell had made observations on 
various stars for time and latitude for tho express 
purpose of detennming how near to the tmth he 
might be able to aijproximate by its means. He 
fotmd that m ordinary oiroumstanoee, the mean of 
one set of altitudee east and another west, would 
give the tunc truly withm one second, and that a 
set of each north and south, at something like equal 
altitudee, would give the latitude within eight or 
ten seconds 


Arnutrong's Improved Water Wheel 

WiLLiaH Gkoxok AniUTBONO, afterwards Lord 
Armstrong, who was bom m 1810 and died m 1900, 
was trained as a lawyer, and it was not until 1847 
that he jomed the small firm which was developed 
mto the famous Elswiok Worics. Armstrong first 
obtained suooees as a maker of hydraulic mac^nery. 

Armstrong’s attention had been directed to ti^ 
use of water-power in 1838, and the Meohomes’ 
Magazine for December 29 of that year contained a 
contribution from him entitled “On Hydraolio 
Power". In this he referred to the limitations of the 
overshot water-wheel and the need for an a^^lisaoe 
for utilizing the head of water from streams m hilly 
districts. The first step he considered necessary was 
to confine the water withm a pijie. It was, he said, 
extremely important that the motion of the water 
through the pipe should be slow, “otherwise much 
of the force of gravity would be expended in the 
production of motion, and the i>ower exerted m the 
machinery would m oonsequenoe be greatly dim- 
inished” He had heard that maohinery with oylmdeis 
and pistons had been used, but to these there were 
objections. He then described anil illustrated an 
apparatus suitaUe for the purp^. In this the water 
fl!^ed through a tube formed into a semioirole- The 
inside ciroumfennoe of the amnioirole was slotted. A 
horizontal axis oarried a wheel with an edge run 
which revolved in this Mot. The edge rim of the 
wheM had four oiroular apertures, fitted with disks, 
which would just pass thiou^ Hie pipes. The water 
acting m turn aa these diiuu caused the wheel to 
revolve. Curiousfy moug^, Armstrrmg did not 
mention the use of the hydiwlio turbine of Vour- 
ne3nron. 
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Soaeties and Acadenues 

Pans 

Academy of Sciences (O 207 1021 1U70 Nov 28 
1938) 

M Mouiabd R ficHKviN and A Brunbl 
Nitrogmi composition of ^a^legated leaves The 
amount of nitrogen (total and also as prote n nitrate 
etc ) moreases with the extent of variegation A 
similar increase m nitrogen content occurs in lad sh 
grown in aseptic culture under mcreasod oxygen 
pressure 

8 Mazur Linear rings 

B Kwal Some relativistic generalizations f 
fundamental equations of analytical meehamos 
G Badabat Passage and diffusion of corpuscles 
through Coulomb potential barriers 
A GunXKT Simultaneous determination of re 
sistanoe current and electromotive force m absolute 
electromagnetic units ohms amperes volts 
L Tisza Thermal superconductivity of liquid 
helium II and the Bose Fuistem statistics 
H VAbon Combustion and detonation in a com 
bustible gaseous mixture rnamtained at constant 
volume 

A Goldbt Measurements of indexes of refraction 
m the ultra violet A total reflection refractometer 
was adapted for the purpose 

Y Ta Effects of radiations on pyro electr o 
crystals possibility of their utilizat on as detectors 
of infra red radiation 

F Molbs Mixjc M T Iobau and A Escbibano 
Ihe limiting density and molecular weight of ethy 
lene , new revision of the atomic weight of carbon 
The molecular weight of ethylene is 28 046 d: 0 001 
atomic weight of carbon is 12 007 + 0 000| identical 
with Astmi 8 mass spectitographic value 
W Hin.T.ieR Structure of non thixotropic gels 
with ^idrophU particles 

E Ciuotnaut and Mtt.ii! R Lasbi Study of the 
preomitatum of barium molybdates as a function 
of pH 

L O Sabbou and E M Rknacdik formation 
of a^haltio products visible under the microscope 
during the ageing of lubricating ode 

P OauRbbt Mobile nngs m anisotropic drops of 
p asoxyanisol containing a small quantity of phlorid 
zme 

P Bbllair Heavy [petrological] elwients m 
deeert sands 

St Gbika Buobsti Petrographic character of 
the eruptive senes of Jobel Sarro (Moroccan Anti 
Atlas) 

A P Dutbbtbe The Lower Albian of the 
Boulcmnais 

P Tavazaoq Discovery of a fossdiferous horizon 
m the French Ardoonee m the slate massif of 
Rooroi 

L Berthoib Deposition of sediments m the 
weetem Mediterranean The greater part of the 
detntio elements do Hot extend beyond a narrow 
coastal band , thus sediments accumulate very 
•lowly 

C Bon The torrwitial rams m Tunisia The 
nuunmum reoended is 281 mm m 24 hours near 
T4tMnu*ouk Rainfall data for thirty stations arc 
given. 

Hun B BatOBKUCB The chromatic oyolosis of 
pondkns is a stage (propheee roetaphaee) m their 
amaimu 


A Sabtory J Mkykb and D Sohmutz Study 
of the relation between the doe© of heterogeneous 
water soluble vitam n and the quantity of baotena 
mitially implanted by control of the activation of 
growth 

G Valbtte and R Roix^: Action of quuuno on 
amoeba, cellular penetration an 1 toxicity 

M Rabqibb and P dk Ibavbrsb Urinary 
scatol red 

M Pai< 5 Detorm nat on of the sedimentation 
constant of hiemolys n 

Dubhn 

Royal Irish Academy November 14 

WiNiBBED F Frost I arval stages of the 
euphauBiid Thysanopoda acuti/rons (Holt and Tatter 
sail) taken off the south w sf oast of Ireland 
Material collected at a deep wat r station off the 
south west roast of Ireland mtludod sixteen specimens 
of larval > iiphausians unlike my previously de 
soribed It was concluded that the larvea belonged 
to the species Thysanopoda aouiyjrons (Holt and 
Tattnrsail) Four larval stages were represent! d and 
those an described 

November 30 

Colin B Rbbs Notes on the ecology of the 
sandy beaches of north Donegal The macrofauna 
obtained at forty three stations which wore dm 
tributed over eight boaohoe is listed Ihe eiffeot of 
the tide as shown by the zonal distribution of the 
species the exposure the salinity of the sea water, 
the preeenoe of black sand and the sand grade is 
discussed Higher numbers of some speciee were 
obtamed m the finer sands 

Vienna 

Academy of Sacuccs, October 27 

E JuSA and R Steoblbb lorraation of thio 
indigo dyes from isomeric 2 naphtholmonothioglyool 
aoi£ 

F SpXth and F Vibrhapfbr Coumannes of the 
drug Semen AnyeUcos 

F Wessbly and I Pbillinobb Catalytic 
hydrogenation of isoflavones 

E Juba and B HOniosbeld Azo dyee from 
2 naphtholmercaptans and 2 naphtholthiomothyl 
ethers 

O Machek Derivatrvee of pyridine 3 sulpho 
aoid 

Washington, D C 

National Academy of Sciences {Proo 24 407-466 
Oct 15 1938) 

H DE Terba Preliminary report on recent 
geological and arohmologioal discoveries relating to 
early man m south east Asia (See Natube 142 
276, 1988) 

L R Bunks and R K Sxow ( 1 ) The tune course 
of photosynthesis as shown by the glass electrode, 
with anomahee in the acidity (miungee The electrode 
w placed m direct contact with the tissue or a layer 
of colls settled from a suspension , thus pH changes 
due to carbon dioxide assimilation are very prompt 
Immediately on illumination an aoid gush ooours 
followed by rMular morease of alkabmty due to 
eesumlation The effect is discussed (2) The tune 
course of ji^otosynthesiB as shown by a rapid electrode 
metiiod for oxygen The pnnciple of (be droi^mg 
cathode was utdiEed subrtittiting bright platmum 
for merouiy An oxygen gush ooours on lUumkM 



1134 


NATURE 


tion, comparable with the ‘aoid gush’ referred to 
above , on darkening, however, the oxygen content 
instantly falls 

W J V OsTKBHOUT and 8 E Hill Reversal 
of thepjtassium effect in NUeUa 

J ^MrncB and E R Buchuan Syntheses 
earned out »n tnvo by isolated pea roots (1) Isolated 
pea roots seem to synthesize vitamin Bi from a 
mixture of its pyrimidine and thiazole components 
a specific enzyme (thiaminase) seems to be mvolved 
Another distinct and also specific enzyme (thioazoiase) 
seems to bo necessary to produce the vitamin thiazole 
required 

C E MoClunu Chromosome phylogeny A die 
cussion leading to the view that the Imear order 
of tho elements of the chromosomes represents the 
addition of parts to meet the growing complexity of 
higher forms, that this is oonneoted with a temporal 
sequence and that, m the reaction system whioh 
constitutes the cell, one chromosome establishes a 
balance m relation to the others which is determina 
tive in shaping the characters of the body 

B H WiLLiBiB and Maky E Rawlbs Feather 
characterization as studied in host graft oomhmationa 
between chick embryos of different breeds Feathers 
in a graft area are produced by the host feather 
germs, but their colour or pattern is under the control 
of tho graft 

K W CoopKB Conoemmg the ongui of tho 
polyteno chromosomes of Diptera Growth of the 
tissues, which is largely by morease of size of cells 
rather than increase of number, is related to growth 
in number of ohromonemata occurring m these largo 
c^mosomes , possibly tho nuclei prepare for pro 
phasic condensations which by some means are 
prevented from occurring 

F B SuKNBR and P Duimoaorr (1) Some 
effects of li^t intensity and shade of background 
upon the melanm content of Oambuna Melanm oon 
tent of the mosquito fish is oorrelated with brightness 
of tho background to which it is subjected for some 
weeks (2) Effects of light and dark backgrounds 
upon the moidenoe of a seemingly infectious disease 
m fishes Its moidenoe was highest in blaok bowls, 
and IS possibly due to the same agency as that 
which ^ects the melanin 

M HnazBimoBB Theory of transversal curves 
and the coimexions between the calculus of variations 
and t^ theory of partial differential equations 
O A Mnj,KB Relative numbers of the sub* 
groups and operators of certain groups 

J L Walsh Interpolation and approximation 
by functions analytic and bounded in a given region 
K Menobr a new foundation of non Euolidmn, 
affine, real projective and Euohdean geometry 

J Dovolas a Jordan spaoe curve having the 
infinite area property at each of its pomts 
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The Land in Colonial Development 


P OSTERITY will judge the success of tropical 
colonization by the condition of the land at 
the end of the colonizing period The fire of 
presently burning political, social and racial 
questions will be consumed in the fog of history, 
but the land will retain for aU time marks of the 
treatment it receives There is httle m treatment 
of land that is likely ever to become front-page 
news : colonial pohtics that get into newspapers 
are mainly concerned with the nghts of the people 
living on the soil or rights to the mmerals beneath 
it The pubhc does not hear much of the rights 
of the soil. Hence the indication that at least 
one important section of officialdom recognizes, 
and encourages, the recognition of these para- 
mount nghts 18 significant Evidence that this 
fundamentally sound point of view is gainmg 
ground is furnished by a recent report of the 
Conference of Colonial Directors of Agnculture* 
The personnel of the Conference was not con- 
fined to directors and deputy directors of agri- 
culture. Practically every Bntish Dependency was 
authoritatively represented, and the meetings 
were also attended, by invitation, by a representa- 
tive of the Union of South Africa, by officers of 
the Imperial Agricultural Bureaux and by leading 
authonties on agriculture, forestry and medicine 
in Great Britain. The subjects discussed by this 
very representative assembly of administrators and 
men of science included soil conservation, animal 
husbandry, nutntion, land settlement, produce 
inspection, agricultural education, and pubhoity. 

The terntoiies oonoemed are , located m the 
troittos, where an early consequence of European 
colonization has been, almost without exception, 
to exbiauBt the soil, often beyond the limt of safety 


• Bciport ua ProoeedlngB of tb» Conftrenoe of Ooloidjl I> 
of AnlraUnK held at the Colonial Offloe, July 18SS (^CoIm 
IM.IUSS) (London HU SUt'onery Office, 1»S8) S* Od 


which the stabihty of the soil demands The stage 
of rapid exploitation has been followed, at least 
in Bntish Africa, by an attempt to construct a 
type of society ui which native mterests would 
be accommodated within a framework of European 
civilization. We may say that this stage has been 
marked by a concentration on securing and adjust- 
mg the nghts of both Europeans and natives and 
by an almost complete neglect of the rights of the 
land, which is now very insistently demanding 
pnor consideration A striking feature of the report 
of the Conference is the repeated emphasis laid by 
the Golomal delegates on this need for placing 
the land first in formulating agricultural policy. 
No attempt was made to formulate a polioy at 
the Conference, the object of which was rather to 
obtain expressions of opmions for discussion A 
pohoy, mdeed, is not wanted so much as a balanced 
sense of what the land and the people require. 
Hitherto, the emphasis has been laid on human 
needs , now one can discern a tendency to empha- 
size the needs of the land. The pendulum, when 
it swings back once more, may settle down to an 
intermediate position of comparative stabihty 
The widespread exhaustion and erosion of the 
sod are the clearest and most unmistakable signs 
that the land has hitherto been neglected m 
Colomal development. The Conference, therefore, 
gave soil conservation an early and promment 
place in its discussions. Although the measures 
needed to counteract sod exhaustion and erosion 
vary considerably, it was unanimously agreed 
that the keynote of all conservation programmes 
is co-operation — between agncultural, forestry, 
veterinary, medical, educational, radway and 
pubho-works departments : m short, a readjust- 
ment of social conditions to conform more closely 
with the properties of the land. 
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The essence of soil oonseryation is the establish- 
ment of a permanent symbiotic relationship be- 
tween men and the land, to replace the symbiosis 
between plants and the land that has been dis- 
turbed by human settlement. It is becoming clear 
that domesticated animals must form a Imk 
between men and soil, if the desired symbiosis is 
to be achieved. A combination of animal and 
crop husbandry ties the farmer permanently to 
the land, and it u this tie, rather than the provision 
of manure and the diversification of crops, that 
constitutes the greatest value of mixed farming. 
At present, m many tropical countries serious 
erosion is being caused by overstocking , else- 
where soil exhaustion has been the result of too 
few animals being kept. The Conference ex- 
pressed complete unanimity on the value of mixed 
farmmg m tropical agriculture, while recogniz- 
ing the immense economic and psychological 
difiSculties that its general adoption would in- 
volve 

Directly linked with the question of introduomg 
mixed farming is that of improving human and 
animal nutrition Most Colonial administrators 
realize the desirabibty of mcreasing the amount 
of protein and protective foods m the native 
dietary— an objective which could be attamed by 
the general adoption of mixed farming, vegetable 
gardening and concentration on self-sufficient 
rather than export agriculture. Equally, the basic 
question of conditions of land tenure is very 
closely connected with that of soil exhaustion, but 
cannot be determined without reference to the 
type of husbandry that will finally become a 
permanent part of the life of the oommumty. 
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Mixed farming encourages long-term tenure ; 
annual-crop farming encourages short-term tenure 
in temperate, and presumably also tropical, 
countries Memoranda presented by several 
Governments pointed to a close connexion be- 
tween short-term leases, insecurity of tenure and 
the prevalence of erosion The report leaves the 
impression that not only security of tenure but 
also the desire for secure tenure need to be gener- 
ally increased in most tropical dependencies 
Neither the average native nor the European m 
the tropics seems to bo imbued with that innate 
love of, and pnde in, the land which is the bedrock 
of European civilization Methods of education and 
propaganda that wore discussed at the close of 
the Conference are directed towards inculcating 
into the natives a fuller understanding of the 
attitude the Europeans would like them to adopt 
towards their land. 

Until we come to this final discussion, the 
impression may well be formed that the reform 
of tropical agriculture requires only a good start 
at any of the key points — soil conservation, mixed 
fanning, nutrition — and it will complete itself m 
the development of a stable social structure which 
would accommodate both black and white. But 
the psychological link in the chain seems weak 
There is more hope than evidence that the average 
native will easily settle down to the mode of life 
demanded by mixed farming There seem, how- 
ever, to be firm grounds for l^heving that tropical 
soils would be permanently improved by mixed 
farmmg, and could then be made to support a 
modified form of civilization without danger of 
soil exhaustion. 


'‘Water, Water, Everywhere"' 


Theoretical Hydrodynamics 
By Prof L. M. Milne-Thomson. Pp. xxii -H 652 -f 
4 plates. (London : Macmillan and Oo., Ltd., 
1038.) 31s. fid. net. 

' I 'HERE has been a flood of books on the 
* theory of the motion of fluids within the 
past few years. Some are good and others are not 
so good. Seventy-nine years ago, Besant published 
his “Treatise on Hydromechanics’’ in one vxdume, 
and in Great Britam the book rmnained as the 
authority on the subject fw twenty years. Then 
in 1879 Lamb published his “Treatise on the 


Mathematical Theory of the Motion of Fluids’’, 
and in 1888 Basset produced his two volumes on 
“Hydrodynamics’’. The subject kept on growing, 
and in 1912 Ramsey, after having spent eight 
years on the project, published his “HyiiTO- 
dynamios’’. By this time Lamb had thought out 
three successively enlarged editions of his book, 
renaming it "Hydrodynamics’’, and was more than 
half-way through a revision of the subject prior 
to bringing out a fourth edition. So the race went 
on, and the problem was how to keep sdffeast of 
reeearoh, research which, was altering vitally 
general ideas on the subject. By 1933 Lamb had 
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passed through six editions and waa universally 
recognized as the authority. Ramsey’s book was 
generally accepted as the most useful introduction 
to Lamb, and in 1936 it appeared in its fourth 
enlarged edition. 

The books referred to above are capable of 
being used as text-books for teaching purposes 
In addition, many manuals of terrifying size have 
been published from tune to time, notably by 
Gtermans and Americans. These manuals will all, 
I think, bo superseded by a really excellent two- 
volume publication which has just appeared under 
the title of “Modem Developments m Fluid 
Dynamics”. It is a composite work published by 
the Fluid Motion Panel of the Aeronautical Re- 
search Committee of Great Britain under the 
general editorship of Dr S Goldstem 

The mathematical disciphne used in classical 
hydrodynamics has been employed in aero- 
dynamics, tidal theory, meteorology, geophysics, 
classical electrical theory, and elasticity There 
have been great changes in some of these subjects 
withm living memory, but none so great, perhaps, 
as in aerodynanuos, and to a largo extent now- 
adays, research in hydrodynamics means research 
in some problem connected with aeroplanes The 
great change waa brought about by people with 
a sound knowledge of practical problems who 
jumped over questions of mathematical rigour on 
the wings of ‘the intelhgent guess’. Prandtl, 
G. I. Taylor, Reynolds, tanohester, K&rm&n are 
some of the names which spring to mind in this 
connexion The dissatisfaction with the limitations 
imposed by the mathematically rigorous methods 
of classical hydrodynamics was made quite clear 
by the interest aroused in 1926 on the pubhcation 
of Glauert’s httle book “The Elements of Aerofoil 
and Airscrew Theory” It was, and still is, an 
excellent introduction to more recent investiga- 
tions. Within a few years of its pubhcation, it 
was translated into German, the language in 
which many of the researches it described first 
sew the light of day. 

Smoe then many books have been published — . 
American, French, German, English — each with 
its special contribution to knowledge, but it is 
exteemdy doubtftil whether any of them show 
the highly developed powers of criticism and 
dis<»imhaation seen in Lamb, Ramsey and Glauert. 
Prof. Sfilne-Thomson’s book, now under notice, is 
another of these. It, too, makes a contribution — 
a mathematical one. It is an exoeUent collection 
of worked examples in the style of the olasrical 
hydrodynamics, but with two exceptions. These 
are, first, the systematic use of vector notation, 
and, secondly, the insmtion of many intermediate 
ateps trhsn a poroUem is worked out. The first of 
dUfenncea is not likely to endear the book 


to engineers, but the second most definiteh 
will. 

Several sections and features of the book art 
worthy of favourable notice The lavish use oi 
simple diagrams is an excellent feature These 
diagrams and the many hnes of mathematical 
symbols help to break up the text and give the 
pages an ‘open’ appearance as compared with the 
cramped look on the pages of many manuals 
where the words seem to crowd together m order 
to avoid taking up too much room Chapter u on 
vectors is particularly useful as a concise summary 
of that part of the subject which is required m the 
study of hydrodynamics Similar remarks can be 
made of Chapter v on complex variable theory. 
From the pomt of view of physios. Chapter i is 
noteworthy for the simphcity of its style and for 
the fact that fairly comphoated results are ob- 
tained extremely elegantly. The whole book is m 
fact remarkable for the clarity of its exposition 

One major onticism that can be offered is con- 
nected with the plan on which the book is con- 
structed Undue emphasis seems to be laid on 
subjects which from the present jxjint of view are 
trivial. Chapter xi, deahng with the theory of 
discontinuous fluid motion, could be drastically 
curtailed if only for the fact that the theory does 
not give results which agree with experiment The 
subject IS mterestmg histonoally, and nothing more 
Sumlarly, a wrong impression is given if , as in 
Chapter xu, the subject of “Wakes” is treated as if it 
were a branch of discontinuous flow. Mathematical 
results can be obtained and problems can be 
solved, but it is doubtful whether the results are 
of any value. The importance of “Vortices” is 
well recognized in Chapters xm and xviii, but 
"Waves” receive insuflScient treatment m Chapter 
XIV. Lamb devotes about 300 out of his 700 pages 
to waves, but m this book only 60 out of about 
660 pages are given to the subject It is only in 
the last chapter — that on “Viscosity” — ^that one 
approaches the real problems of the present day. 

There are a number of points of mmor impor- 
tance which might receive the author’s attention 
m subsequent editions of the book Fnst, no table 
of “Historical Notes” on theoretical hydro- 
dynamics IB complete without some reference to 
Prandtl, Lanchester, G. I Taylor, KiirmAn, 
Lagrange, Laplace. Cauchy and Poisson. Secondly, 
the footnotes, though few in number, should be 
drastically revised. It is surely unnecessary to 

define the meaning of wid “infinity” m 

footnotes — even if a previous knowledge of 
only the elements of infinitesimal oalcalns is 
assmned by the author. It is surely unnecessary 
too, to give a footnote to “Lewis Carroll” and a 
place in the index, because he used the word 
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“burble” in Jabberwooky. The word can also be 
found in the Concise Oxford Dictionary! More 
references to Prandtl (who receives two), G. I. 
Taylor (who receives one) and Lanchester (who 
receives none) m the index of a book on theoretical 
hydrodynamics would not be out of place. There 
are a number of pomts of similar order of impor- 
tance dealmg with the text, but one does not wish 
to ddate upon them lest the impression bo con- 
voyed that the defects outweigh the many im- 
portant qualities of the book 

The 508 examples which are included in the 
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book lead one to assume that Prof. Milne-Thomson 
intends the book to be used for teaching purposes. 
Unfortunately, the price is prohibitive so far as 
most students are concerned. The book, however, 
IS a valuable asset in any hbrary, as it indicates 
clearly and fully what has been done and what 
can be done by classical processes and by vector 
notation It is to be hoped that some day Prof. 
Milne-Thomson will turn his attention to more 
modem theories, and will give us as clear an 
exposition of them as he has of the foundations 
of the subject. L. Rosbnhkad. 


Exploring 

The World was my Garden : 

Travels of a Plant Explorer. By David Fairchild, 
assisted by Elizabeth and Alfred Kay Pp 
XIV -t- 494 •+■129 plates (New York and London . 
Charles Scribner’s Sons, 1938 ) 18s. net 

' I 'HIS book IS the autobiography of David 
••• Fairchild, written with the assistance of 
Ehzabeth and Alired Kay It consists of an 
account of his life and of his varied experiences 
during the course of his joumeyings as a plant 
explorer In early manhood, Fairchild's chief 
interests were m the direction of plant pathology, 
and It was not until 1896, when he met his friend 
and benefactor, Barbour Lathrop, that he began to 
concentrate on the problems of plant mtroduction 
For the next twenty years, he travelled contmuously 
all over the world coUectmg plants, particularly 
those of economic importance, and dispatching 
them to his native country He finally became 
head of the Division of Foreign Plant Exploration 
and Introduction of the U.S. Department of 
Agriculture, and retired in' 1935 
The last quarter of the nmeteenth century was 
the golden age of the plant collector. World 
communications had already developed consider- 
ably, but vast new areas had only j'uat been explored 
or were m the process of being put on the map. 
This state of affairs coincided with the great 
interest that was being taken in the application 
of science to agriculture, and Fairchild sized up 
the possibiHties of the situation m a remarkable 
fashion, and made the most of his opportumties. 
Wherever he went he seems to have found, with 
oompaiatively little difficulty, types and varietiee 
of onltivated crops and fruits that were either not 
established in, or were unknown to, the United 
States, and which if introduced would be of great 
value to the agriculturists and horticulturists of 
the New World. 


for Plants 

A perusal of these pages will bring home to the 
reader what these opportumties were and the 
success that crowned Fairchild’s efforts He 
journeyed without ceasing for many years and the 
record of his travels is almost kaleidoscopic m its 
effect on the reader He tells of trips to Iraq for 
new vaneties of dates, to Egypt for staple cotton, 
to Western China for tung oil and to the Argentme 
for a hardy type of avocado. These are a few 
only of the many mentioned m this volume Much 
of the material was apparently picked up with 
comparatively httle effort, for m those days the 
field was almost a virgin one. Later in hfe, he was 
able to consolidate bis earlier work by establishing 
acclimatization stations m the United States. 

The narrative is a long one and so packed with 
incidents that at times it is somewhat difficult to 
digest all the matter oontamed. It is written for 
the lay reader, and incidents that occurred during 
the various expeditions give one an insight into 
the adventures and hardships that were incurred. 
It 18 not simply an account of {dant exploration, 
for the narrator makes frequent diversions from 
the mam topic in order to mention interviews with 
people famous in other realms of science emd 
incidents of frmdamental importance to the history 
of the world, such as the discovery of Rdntgen 
rays or Glen Curtiss’s flight in a heavier-than-air 
machine m July 1908. 

The story is presented m a direct style and is 
lightened by touches of natural humour. There 
are occasional slips, as for example on p. 123, when 
the late Dr. J. B. Harrison is described as bmng 
the discoverer of sugar-cane seedlings. In Barbados 
and the West Indies generally, this honour has 
always been ascribed to the late John R. Bovell. 

Dr. Fairchild is an expert with the camera, and 
the book is well illustrated with more than two 
hundred beautifhl photogn^ihs covering the 
greater part of his journeyings. 
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Mathematical Analysis 


(i) Analyse des courbes, surfaces et fonctions 
usuelles, intigrales simples 
Tome 1. Bar Paul Appell Cmqui^me Edition 
cntiiirement refondue par Prof Gorges Valiron 
Pp IX + 396. (Analyse math^matique & I’usage des 
Cwdidats au Certifioat de math4matiques g4n4rale8 
et aux Grandee ^ooles, d’apr^s les cours professes 
k rficole oentrale des Arts et Manufactures et k la 
iSorbonne Cours de math6matique8 g^n^rales ) 
(Paris : Gauthier-ViUars, 1937 ) 100 francs 

(a) Variables Complexes 
Par Prof M A Buhl (Nouveaux £l4ment8 
d’Analyse . Caloul infinitesimal, G4ometne, 
Physique th4oretique Tome 2. Cours de la 
Faculty des Sciences de Toulouse ) Pp vi + 214. 
(Pans Gauthier-ViUars, 1938 ) 84 francs 

(3) Advanced Calculus 

By Prof W Benjamm Fite Pp xii + 399. (New 
I York The Macmillan Co , 1938 ) 21« net. 

(4) Introduction math^matique aux thrones 
quantiques 

Par Gaston Julia Deuxi^me partie Pp vi+218 
(Cahiers Scientifiques Fas. 19 ) (Pans . Gauthier- 
ViUars, 1938 ) 86 francs 

(1) p)BOP APPELL’S work on mathematical 
analysis, of which this is the first volume, 
IS a classic which has been appearmg m successive 
editions smoe the year 1898, when it contamed the 
substance of a course of lectures given by the 
author at the £oole Centrale des Arts et Manu- 
factures m Paris 

The present edition, sponsored by Prof. Vahron, 
contains aU the anal 3 rsi 8 and geometry necessary 
for the Certifioat des Math4raatiques G4n4ralee at 
the Faculty des Sciences , and in spite of numerous 
modifications, additions and suppressions, conserves 
the spirit, if not the exact form, of the original work 
The book was not intmided to be a treatise, far 
lees an enoyolopsedia ; but a course of studies 
proceeding ocmsistently from the simple to the 
more complex. Thus, complex numbers are intro- 
duced at a late stage, so that once the student 
has grasped their nature, he osn, use and apfdy 
them at once. The geometrical introduction con- 
tained in the first three chapters is always given 
at the Sorbonne as a preliminary aid to the usual 
course in mechanics 

(2) Prof. Buhl’s extremely interesting mono- 
graph on the theory of complex variables, whidi 
forms the second volume of his treatise on the 


new elements of mathematical analysis, has as 
distmct a philosophical flavour as is possible for 
a work that is primarily a course of instruction. 
As m the preoedmg volume, the author is con- 
cerned with the presentation of mathematical 
ideas from the triple point of view of logic, geo- 
metry and physics , and he once more lays stress 
upon the duty of every professor of an advanced 
subject, not only to keep in contact with modem 
developments, but also to mcorporate them so far 
us possible in his toachmg 

As Prof Buhl pomts out, the past twenty years 
have marked an epoch during which geometneal 
theory has been consistently and brilliantly applied 
to physical phenomena Although opposing schools 
still dispute the legitimacy of derivatives, he con- 
siders it essential to mvestigate the implications 
of functional theory m spite of the growing com- 
plexity of the task. The fi^ chapter of the volume, 
therefore, is entirely devoted to functions, and is 
based on an mitial theorem oonoermng even and 
uneven functions, which permits of generalization 
m the form of cyclic functions attached to roots 
of umty The functional pomt of view thus 
engendered reviews earher considerations oonoem- 
mg periodic, elliptic and modular functions as 
well as modem quantio aspects A final chapter 
IS dedicated to the work of Charles Hemute in 
theoretical ph 3 r 8 ic 8 . 

The whole book is punctuated by remarks and 
criticisms which stimulate further investigation of 
the philosophical consequences of the theorems 
enunciated and a more intensive analysis of the 
meaning of terms and operators 

(3) Prof. Fite’s "Advanced Calculus’’ is intended 
as an mtroductory course m analysis for students 
who are seriously thinking of specializing m mathe- 
matics Although a preliminary course m the 
calculus as well as an ability to differentiate and 
integrate ordinary functions is assumed, the author 
is so convmced that no real progress in analysis 
can be made without a thorough understanding 
of these operations that he proceeds to define and 
explain them as lucidly as possible The real 
number system is discussed in the first chapter, 
for the benefit of those whose knowledge of it 
cannot be assumed. But a study of Lebesgue 
integration is left for the student who will continue 
later to specialize in the developments of analysis. 
Of the last two ohaptos, the one on the theory of 
{^notions of a complex variaUe will be very helpful 
to students who are not takii^ a course in the 
Bubjeotf while the other, albeit more specialized, in 
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which the oaloulus of TariationB is disoassed, will 
provide the reader with a useful introduotion to a 
very wide and important field. 

(4) The second part of Prof Julia’s mathematical 
introduction to quantio theories, of which the first 
part has been already reviewed in Natitbb, is 
devoted to a study of Hilbert space m its various 
aspects — ^the subject of Section I — and an in- 
vestigation of the linear operators of this space, 
which IB the subject of Section 11. 

The geometrical mvestigation of Hilbert space 
IS the result of a parallel examination of its two 
analytic aspects — the vectorial and the functional. 
These are to be found m Chapters i and ii and 
serve as a basis for an axiomatic definition of 
Hilbert space with which Chapter iii is concerned. 
But as Prof. Julia remarks, the order could quite 
well have been reversed by beginning with the 
axiomatic definition and deducing from it the 
vectorial and functional aspects. 
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In Section 11, thero is a detailed examination 
of the restnoted linear operators of Hilbert space 
and their analjrtio representation by means of 
infinite matrices, together with the algebraic cal- 
culus of these operators and matrices. In particular, 
a study of the inversion of these restricted operators 
(and the resolution of linear systems in an infimte 
niunber of unknowns) has been developed so far as 
possible in geometric form. In paragraphs 3 and 4 
of Chapter v, a number of demonstrations and 
propositions of a simple nature have been incor- 
porated so as to show the geometric character of 
the correspondenoe established in Hilbert space by 
a restnct^ operator, notably in particular oases 
which form the basis of the theory of spectra, 
where this ocrreepondenoe is not everywhere 
one-one. Prof Julia announces that a forth- 
coming monograph will deal with the analysis 
of the restnoted linear operators and their 
spectra. 


Social Organization in Bechuanaland 


A Handbook of Tswana Law and Custom 
Compiled for the Bechuanaland Protectorate 
Adnfinistration by Prof. I. Sohapera. Pp. xiv-i- 
328 + 1 map. (London : Oxford University Press, 
1938) 21s.net 

pROF. SCHAPERA’S “Handbook of Tswana 
^ Law and Custom’’ appears opportunely, at a 
moment when the future of the South African 
Protectorates is a matter of grave concern. It 
places before the people of South Africa and Great 
Britain a comprehensive view of the framework in 
law and custom of society among the native 
population of Bechuanaland, and at the same 
time gives them an opportunity of informing 
themselves of certain aspects of the conditions 
with which the administrative system has to cope in 
relation to native institutions. Moreover, it is signi- 
ficant that the inquiry, of which Prof. Sohapera’s 
handbook is the outcome, was undertaken, as Col. 
Rey, the former Resident Commissioner, points 
out in hit preface, not only at the invitation of 
the adminirtration, which was desirous that its 
offloers should have for thw guidance a carafhUy 
tested body of information, baaed upon soientifio 
methods of inquiry, on native law and institutions, 
but also with the approval of the natives them- 
selves. The dldnr men of the tribes were disturbed, 
not only because a younger generation was growing 
up which was unaoqualnt^ with tradition uid 
custom, but also because even among tiianaelvss 


there was much uncertainty as to the law They, 
therefore, expressed a strong desire that such a 
record as this should be made. 

The task undertaken by Prof Sohapera was by 
no means simple. The population of Bechuanaland 
is far from homogeneous Not merdy has there 
been a long-oontmued process of fission and 
fusion among the tribes, such as is common to the 
history of most Bantu-speaking peoples, but also 
it indudes Hottentot and Bushman, and it has 
received numerous scoeesions from outside its 
borders, both Bantu, from various soiuroes, and 
Herero. Hence there is much variation in custom, 
which at times even appears within the same tribe, 
as, for example, in regard to marriage. Such 
problems, however, at this late date are too often 
a commonplace of anthropologioal investigation ; 
but for this reason the author cautions the reader 
that the results of his inquiry in this volume apply 
spedfioally only to the Kge^ and Ngwato, i^o 
were undm his direct obsOTvatiim, and that other 
tribes must be the subject of further investigation 

The social organisation of which Prof. Sohapera 
has had to take account in (xmsidering the func- 
tioning of Tswana law and custom is relatively of 
an advanced type. At the bead of the tiribe stands 
the diief, not mwdy as its ruler and leadm, but 
also, in a special souse, as the embodimimt of tiie 
tribe as a whde. His powers are tempered, bow- 
evor, by his councils ; while in relditoi to land 
he is the holder for the use of his peojde, rather 
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than the absolute owner, a point on which there 
has been frequent misunderstanding m relation to 
tnbal lands. The distinctive feature of this society 
IS the delegation of control through a succession 
of subdivisions — section, ward and so forth down 
to the individual family— in each of which the 
headman controls the divisions and individuals 
below him in the social hierarchy. In the matter 
of the law, the chief is the interpreter and ex- 
ponent, who applies traditional procedure to 
oases, rather than the law-giver, though that 
function may be assumed on occasion, as when 
Kgama came under the influence of the mis- 
sionaries and promulgated laws on various matters 
of tribal prswjtice. In view of the fact that until 
recently there was no written record of judgments, 
the distmction between law, even case law, and 
custom is not a matter of hard and fast rule, nor, 
perhaps, a matter of great sigmflcanoe 
The aim of the administration has been to 
preserve the position and power of the chief, 
subject to certain reservations in matters in which 
freedom of action is considered mcompatible with 
British control. These reservations, however, even 
though made with due deUberation, such as, for 
xample, in the restriction on infliotmg the death 


penalty, are bound to affect the prestige of the 
chief Missionary influence, even though well- 
intentioned or well-informed, also plays its part 
in modifpng the relation of chief and tribe , but 
the most senous among disturbing factors is the 
change in economic conditions. One example 
mentioned by Prof. Schapera is the evasion of the 
duty of perfomung work for communal benefit at 
the call of the chief, incumbent upon the regiments 
into which members of Tswana society, both male 
and female, are organized The rule of the corvde 
is broken by individuals, who thereby flout the 
authority of the chief, because they will not bo 
paid, as they are when they work in the mines, 
or for Europeans. 

Prof Schapera is careful to point out that his 
handbook is not a code That this should be 
clearly understood is essential The future of 
native Africa depends upon the reoogmtion of the 
fact that its law and custom are not static and 
stereotyped , but that the principles upon which 
African society is based can and must be adapted 
to meet changing conditions, provided that the 
adaptive process is not allow^ to become dis- 
ruptive and that harmony with the soul of Africa 
IS maintained 


A Falconer 

In Search of the Gyr-Falcon : 
an Account of a Tnp to North-West Iceland By 
Ernest Lewis. With a Memoir of the Author Pp 
xxiii -f 236 -t- 24 plates. (London: Constable and 
Co., Ltd., 1988.) 12s. Qd. net. 

I T is delightful to tium to this book by Ernest 
Lewis. It refreshes the reader after a spate 
of books, some of them second-rate and decadent, 
which are flooding the market at the present time. 
Let it be said that Ernest Lewis’s book is produced 
in excellent taste, from the jacket to the last page 
The print is good, the photographs are well repro- 
duced, the desi^ of the jacket is unusiially 
pleasing. 

This book describee a journey recently made by 
“Ernest Lewis” (the pen-name which Ernest 
Vasey took to hide his identity). The author has 
unhapi^y survived to see the success of his 
book and it is therefore fitting that, in a feeling 
foreword, his father should have disclosed to us 
the aoihw’s real name. 

Smeat Vesey traveled to lodand to bring home 
young Iceland falcons to be trained in fialoonry. 
He arrived ulone in that nwthem country, know- 
ing well the diffionlty of his task. By sea ho 
iasviriled from Reykjavik up to the north-west 


in Iceland 

pemnsula of Iceland, to a district that is httle 
known even at the present day. He had been 
led to beheve that the Iceland falcon even here 
was a rare bud, but by perseverance, handicapped 
as he was by the loss of an eye and an arm, he 
explored, sometimes on horseback but usually on 
foot, desolate glens and valleys, forded on foot 
nvers so swift and deep that once he was swept 
away m the loy current, braved perilous seas m 
small boats, scaled cliffs C/onsidored inaccessible, 
and at the end of all his journeyings found that 
the Iceland falcon was less rare than was supposed, 
and succeeded in bringing back a brood to Scotland. 

The book is simply and graphically written, and 
an intense love of all living creatures stands out 
from its pages Whether the author is watching 
the king eider in all the beauty of his plumage, 
or the sea eagle saiUng majestioklly past him, or 
the noble Iceland falcon rushing in to do biditle 
with the eagle, Ernest Vesey shows himself to be 
not only a bird observer, true and faithfrd, but 
also a bird lover. 

The hardships of Icelandic life, and the cold 
beauty of that oounfry, are also Inought vividly 
before tiie reader in tUs fine book. 

SarOK OOBDON. 
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Hand- und Jahrbuch der chembchen Physik 
Horavugegeben von A. Eucken und K. L. Wolf. 

(1) Band 9, Abschnitt 3 und 4; Anregung der 
Spektren, von W. Hanle i Molekdlspektren von 
Ldsungen und FlUssigkeiten, von G. Soheibe und 
W Frdmel. Pp. 184 + 16. 18 gold marks 

(2) Band 0, Absohnitt 6 : Kemspektren. Von K. 
Phihpp. Pp. XI + 186-283 + 17-22. 1 1 .20 gold marks. 

(3) Band 8 : Abschnitt 2. Lichtzerstreuung. Von 
H. A. Stuart imd H.-Q. Trieschroann. Pp. ix + 101 + 
20 24 gold marks. 

Leipzig : Akademisohe Verlagsgesellsohaft m.b H.. 
1936, 1937. 

T hese sections of the “Hand- und Jahrbuch der 
Chemisohen Physik”, like their predecessors, 
are noteworthy for their completeness, good presenta- 
tion of experimental facts and technique, and their 
convement fonnat. It is impossible here to do more 
than comment upon a few of their more strikmg 
featiues. 

(1) Hanle's discussion of the methods of excitation 
of spectra is well arranged and easy to follow, and 
the reviewer particularly liked the manner m which 
potential curves are explamed and mtroduced 
wherever necessary The section by Soheibe and 
FrOmel on the spectra of liquids and solutions con- 
tains a neat outhne of the methods for the measure- 
ment of extinction ooefHcients, and a good treatment 
of the factors which affect molecular absorption, as, 
for example, the effects of the solvent upon fine 
structure. 

(2) Perhaps the section on nuclear spectra by 
Philipp 18 the one most likely to be sought out by 
English readerH, on account of the rate at which 
development m this branch is proceeding. The author 
gives very complete accounts of long-remge alpha 
particles and their fine structure. He gives a oarefiil 
analysis of p-ray spectra and the theory of P-ray 
dismtegration, and his concise treatmoit of y-ray 
spectra, with the discussion of the time of emission 
of Y-rays from the nucleus and nuclear composition, 
18 very pleasing to reed. 

(3) Finally, we come to the section on the soatter- 
mg of light. Stuart deals excellently with phenomena 
m the visible spectrum and Triesohmann with the 
coherent scattering X-rays. Perhaps it is permissible 
to suggest that it would ^ well if, m English books 
on scattering of very high frequency radiation, a 
clear distinction between coherent and mooheroit 
scattering wore always drawn. L. F. B. 

The Geographer’s Protractor 

Designed 1^ Prof. F. Debenham. Ivorine, 
6 m. X 2| m , with 8-page Explanatory Booklet. 
(London i T. Hurby and Co., 1938.) 6f. 

T ilEl^ are several features of this new pro- 
tractor that make it most acceptable. Hade 
of ivorine encasing a metal reinforcement, it is strong 
and rigid and the scales and other markings stand 
out clearty and are unlikdy to be obeoured usage. 
The width is half an inch more Hum usual, which 
gives greater accuracy than is obtamable with 
nanottm instruments for angles near 90*. Tlie edges 


aro well bevelled. On the edges of the reverse sidi' 
are scales for the principal maps of the Ordnance 
Survey, six inches, one inch, and half em inch to the 
mile. Soalee are also given for the prmcipal Conti- 
nental soales (1 : 10,000 ; 1 : 20,000 , 1 : 60,000 . 

1 : 100,000 { 1 • 62,600 ; and 1 : 260,000). The six-inch 
scale has also a scale of chains. A gradient scale for 
the six-moh map should also be useful on man> 
occasions. The usual diagonal scale of mches and a 
centimetre scale aro provided. On the upper side 
there are some useful features m the soales for 
the direct plottmg of map projections, the uso 
of which should save the student rauoh tune All 
the more usual projections can thus be drawn 
directly. 

It IS in every way a most useful protractor and 
most pleasing to handle. Prof. Debenham is to be 
congratulated on his design. R N R. B 

Tngonometry 

Part 1 . Intermediate Trigonometry. By Prof T. M 
MaoRobert and William Arthur. Pp. x + 206 
(London : Methuen and Co., Ltd , 1937 ) Ss Od. 

T his attractive volume has been designed as the 
first part of a complete work on trigonometry 
and bears the sub-title, “Intermediate Tngonometry” 
It begins, however, with the definition and measure- 
ment of angles and proceeds qmte logically and 
rigorously to the solution of triangles. Amongst th^ 
many commendable features of the book the follow- 
ing deserve mention 

Circular measure is rightly mtroduced m the first 
chapter, and is developed from the fundamental 
theorems upon which it is based. The chapter on 
graphs is not only very clearly written but also is 
illustrated by a senes of well-drawn curves, including 
those of the inverse functions. Then agam, m order 
to render the proofs vahd for angles of all magnitudes, 
the Addition Theorems are established by an applica- 
tion of the theory of orthogonal projection, a very 
lucid exposition of which is given m the previous 
chapter. Finally, quite a full and stimulating ohaptei 
on the properties of quadrilaterals conoludes the 
course. 

Motor Benxole: 

its Production and Use. By W. H. Hoffert and O 
Claxton. Second edition. Pp. xxv+933+3 plates 
(London : National Benzole Association, Ltd., 1988 ) 
42». net. 

T he subject coveted by this book is of great 
importance and one which continues rapidly to 
develop, as is witnessed by the fact that the new 
edition contains 60 per cent more subject-matter. 
New chapters contain information rdating to the 
produotkm of aromatics from gaseous hydnMoibtms : 
there are those who predict that mu«^ motor-fhel 
is to be mode this way in the friture, whkdi may 
mean that the whole of qnr tar production may be 
first cracked to gas and this gynthesicsd to anti- 
knock petrol. If this became true, boms-prodnoed 
oil would be a fret at l<mg last. 
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The Trawl Fisheries : A Scientific and National Problem 

By Michael Graham, Fisheries Laboratory, Lowestoft* 


I T is common knowledge that the trawl fisheries 
have mainly been unprofitable for many years 
and that the number of British fishermen has been 
reduced by about thirty per cent since 1919 Some 
of this decline is due to loss of herring fishermen , 
and this article is not oonoemed with that section 
of the mdustry. Part of the reduction is due to 
loss of trawler hands and inshore fishermen and, 
so far as these sections of the mdustry are con- 
cerned, recent scientific work has a very practical 
bearing, and leads to a comprehensive statement 
on the conditions under which the mdustry can 
be permanently profitable or unprofitable 
A selected list of literature on the subject would 
consist of references to Baranov (1916), Meek 
(1930), Russell (1931), Hjort, Jahn and O^testad 
(1933), Thompson and Bell (1934), and Graham 
^935), so that, except for Baranov’s paper, which 
was unfortunately overlooked, we have had a 
scientific development of recent date, and from 
such widely separated places as Oslo and Seattle 
The present article does not attempt to give the 
details, but only to illustrate the modem develop- 
ment of the overfishing problem and its wide 
implications. Data will not be used except m one 
illustration, because they are statistical and there- 
fore cumbersome, but it must not for that reason 
be thought that the solutions are only theoreticaf 
On the contTwy, for the North Sea, three mainly 
independent lines of evidence have been used, and 
one of these, that of general statistics, is available 
for many other areas 

Perhaps the most important fundamental con- 
ception in the problem is that of ‘principar and 
‘interest’ of the stocks of fish. Stocks tend to 
grow m weight by reproduction (A) and by the 
morease of weight of mdividuals (O) They lose 
weij^t by natural mortality {M) and their ‘natural’ 
increase is 

A +0-M . (1) 

the addition and subtraction bemg justifiable if 
all these prooeesee are measured in a certain way. 
Mathematical considerations, such as this one, 
may conveniently be accept^ in this article 
without explanad^ion. The totroduction to a 
recent pt^perf has attempted to explain the 
neoMSaty mathematics ‘without tears’. 

tOnlMMOCn). W« w* locuttiiutiwl mtM. 


Expression (i) is the ‘interest’ of the stock, and 
if fishmg 18 no more nor less than this, the stock 
will be unchanged in weight Fishing, however, 
often takes more than this ‘interest’, and the 
weight of the stock is then reduced. So long as 
the fishery is profitable, this reduction of stock 
causes no inconvenience to the mdustry, and 
science is not called to make any suggestions for 
regulation Nor has the motlern scientific state- 
ment anything useful to say shout this consump- 
tion of ‘prmcipal’ in itself At that stage, the 
situation has no element of permanency It is, 
however, m the matter of the ‘mterest’ at different 
levels of ‘principal’ that the modem methods have, 
been able to draw conclusions, and that is, in fact, 
the problem we are required to answer — how to 
make the mdustry permanently profitable. This 
cannot be done as regards any particular year, 
because of fluctuations m stocks of fish and of 
markets , but the aim is to make the mdustry 
permanently profitable on the average, if such a 
state may bo called “permanent” 

The scientific problem is, therefore, what 
happens to 

A +G-M 

at different levels of stock, excluding fluctuations ? 

The three known approaches to the problem 
may now be illustrated. 

I. General Statistics 

An example, from an area that is generally 
thought not to be oveirfished, is given by the 
fisheries for haddock and plaice at loelimd in 
recent years. A natural morease m the stock of 
cod, oaDed by Kemp (1938) a “long-period fluctua- 
tion”, has caused fishermen, of whom the British 
fishermen must be taken as representative, to 
double their effort in this area (Fig. 1) The 
number of hours fishing per mmum rose by about 
eighty per cent between 192S and 1931, and new 
and fast vessels with more deadly trawls w^ 
introduced diuing that period. At first, haddock, 
and, to a lees extent, plaice were taken in increased 
quantity, but the permanent result was to lower 
the yieldis of both species to levels in 1933-1935 
which they have never reached befene m any 
three peace-time yean since 1906, when these 
international stat^ios were fint collected. 

The difficulty of this evidenoe is that it does 
not distinguish between ‘principal’ and ‘interest’. 
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IS obtainable from marking ex- 
periments (Oraham, 1938). If Z 
and C are correctly measured, 
then natural mortality is given by 

M==Z-G . . (li) 

The yield, Y, is given by either 
^ (.4 -f 0 - If) or 50 . (ill), 

j whichever happens to be more 

« convenient, where 8 is the 

'i weight of stock. So far, we 

.g have only been mterested in the 

1 ratio YijYt, so that absolute 

2 values of 5 are not required 

< The calculation of Ti/Ti, 
^ with different rates of fishing, 

" and therefore of Z, assume 

a, g and m unchanged, the 
small letters indicating rates 
for particular ages. This is 
demonstrably justifiable for 
Fio. 1 small changes of rate of fishing, 

in a heavily fished stock, and 

However, statistios of landing per hundred hours the information derived is at least rehable as to 
fishing of the category ‘large’ show that the yields whether a stock is overfished or underfished It 
of 1933-1936 represent ‘interest’, there being no is not, however, justifiable to use this method 
trend in the density of these older fish. The yields for calculations involving large changes in rate 
m the period before 1926 seem to have been mainly of fishing and density of stock 
but not entirely ‘interest’ at a higher level of stock. Estimates of relative yield with different rates 
The conclusion is that this mcrease in expense of fishing, and therefore of Z, have been made on 
of fishing is mainly wasted, if not worse, for these these Imes, for Pacific bahbut and for cod, haddock 
two species. and plaice of the North Sea In the last-named 

three fish the calculations had a peculiarly 

a. Estimates of Re- 
cruitment, Growth and 
Mohtauty 

In fishery investiga- 
tions, the rate of recruit- 
ment (.4) IS given by the 
percentage by weight of 
the youngest age-group 
observed m a census of 
the fishable stock, the 
age being determined by 
r^ing the scales or 
some other method There 
IS a theoretical difficulty, 
which should not be for- 
gotten, in that recruits 
may come in m older 
groups also, 

Q, the growth -rate, and 
Z, the rate of total 
mortality moluding fish- 
ing, are obtmned firom the 
same material. C, the 




Fm. s. 
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difSonlt form, because the data only gave the order 
of magnitude of the rate of natural mortality, not 
any more precise estimates. 

An lUustration of an imaginary case is given m 
Fig 2. Very high and vwy low rates of fishing are 
illustrated, for which large differences, as we have 
seen, the real calculations are not justifiable. Also 
the population under a low rate has been assumed 
to suffer sudden extinction after the fourth year, 
so as to keep the drawing a reasonable size The 
diagram is self-explanatory. It is seen that the 
weight of the catch can easily be the same under 
a low rate of fishing as imder a high rate 

If, now, the trawl catches thu^y per cent of the 
fish on the strip of ground over which it is dragged, 
then, assuming constant replenishment, the area 
inhabited by these fish would have to bo towed 
over three times m a year to give a rate of fishmg 
of mnety per cent. But towmg over the area once 
only would give the rate of thirty per cent and 
the same yield Clearly there is room here for a 
large out m the expenses of fishmg. 

(The number of survivors m each group of, for 
example, the left-hand side of the diagram, is 
calculated by the formula nier* • =s ni). 

3. Thb Sigmoid Curve and Practical 
Impucations 

We have seen that, however clear it may already 
be that fishing can bo, and is, wasteful of effort, 
by overfishing, any estimate of the best yield and 
the best rate of &hing, over the whole possible 
range, requires experience of different rates of 
fishing and a theory as to how the rates of recruit- 
ment, growth and natursd mortality vary with 
different densities of stock. A first solution of this 
problem has been reached for the demersal fishes 
of the North Sea taken together, ood plus haddock 
plus plaice, etc , taking into consideration the 
various effects of partial reduction of fishing 
during the war of 1914-1918. 

The theory depends on two assumptions . 

A. There is a limit to the weight of stock 
which an area will support. 

B. The rate of natural increase, F, (— A -f 
0 — if), is directly proportional to the difference 
betwemi the weight of the stock at the moment 
and the maximum weight the area will support. 
The assumption of direct proportion is only a first 
approximation. 

With these two assumptions it will be found 
(graphioaSy is an easy way to' do it), that the 
wei^t of a stock growing in an empty area will 
follow the well-known iS-shaped curve of ibe 
‘logistic* Amotion, that has been used by Pearl 
and Qthan to express the growth of populations* 
(Rg. a, 8). 

*ew. tbr ntmtit, Bwd md Fesrl (leiT). 


The curve of Fig. 3 will now be used to show 
the practical imphcations of the modem statement, 
although it will become obvious that these impli- 
cations could reasonably, but less neatly, be 
derived from the conclusions of general statistics 
or of fishery investigations (1 and 2 above) 

When a fishery begins in an untouched area, 
the stock is represent^ by some high pomt such 
as /8, m Fig. 3, where V equals zero, or nearly The 
fishery must, therefore, t^e ‘principal’ as well as 
‘interest’ and deplete the stock, a process that 
has caused alarm in the past, alarm which appears 
now to have been premature If the depletion 



takes the stock to S^, and stabihty is allowed, V 
can be read off from the scale on the left as 

0 60 

If the fishermen were content to fish at this rate, 
the stock would remam at and the yield would 
be 

0 60 FA 

But this expression is the rate, in absolute terms 
such as grams per annum, at which S would 
increase if left alone, that is, it is the differentia] 
ooefBoient of S at the pomt S^. 

Similarly, the yield at any level of stock is 
given by ordmates in a curve of differential 00 - 
efficioits, which can be plotted separately below 
the curve S. 

As a fishe^ develops, the rate of fishing tends 
to increase, so Imig as there is Miy jurafit. Grounds 
and habits of fish become better and better known. 
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Dangers to gear become more efficiently aToided. 
Inventors constantly try to make the gear more 
deadly. So the stock is driven down the S-shaped 
curve, imtil the ratio of effort to yield becomes so 
great as to be unprofitable. Here a sad equilibrium 
is established, with the fortunate few making a 
profit, most fishermen just covering expenses, but 
persisting in the hope of a favourable fluctuation, 
some making losses. So long as the rate of fishing 
is not debberatdy held at a fixed level, this 
quagmire effectively holds the industry If any- 
thmg, such as mesh r^iulations, marketing schemes 
or cheaper fuel, promises more profit, there is a 
tendency for the rate of fishing to rise. Banks are 
more willing to lend money, owners more willing 
to replace ships and gear, better men are more 
willing to become fishermen. But if the rate of 
fishing rises, the stock goes further down the 
S-shaped curve, to a less profitable level So the 
profit m a highly develop^ fishery is remarkably 
like the crock of gold at the foot of the rainbow. 

If, however, the rate of fishing could bo held at 
a fixed level, includmg fishmg of all nations on a 
given stock, there is no reason why such measures 
should not bo profitable. 

There seems, however, to be a more fruitful 
source of profit in a definite reduction of the rate 
of fishing, for this, properly arranged, means 
reduction of the running expenses of fishmg. It 
IS on this, the expenses side of the balance sheet, 
that the modem statement expects the main 
profit For example, the first approximation 
estimates the maximum yield of demersal fish in 
the North Sea at fifteen per cent greater than the 
yield of recent years But the rate of fishing to 
give tins yield is estimated as to be reduced by 
twenty-five per cent, which is a greater figure 
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An important technical difficulty is how the 
rate of fishing could be controlled, because size, 
speed, age and seaworthiness of vessels all affect 
the rate of fishing, as well as skill and zeal of the 
crew. Nevertheless, some sufficiently good limita- 
tion of the sum total of fishing power of ail vessels 
together expended per annum, might be devised 
The difficulty might, in theory at any rate, be 
tackled by a different approach, namely by fixing 
quotas of each spedee for each area. Apart from 
these important details, the choice is theoretically 
open as to whether reduction is in number of men 
and ships working, or time per annum during 
which they work. 

At the present time, the future course of the 
mdustry is uncertain and the decline in number 
of fishermen makes the problem one of concern 
outside the section of the population that is 
financially interested. Under a recent voluntary 
scheme, some of the trawlers are laid up and 
others are operating under restriction, for the 
sake of regulatmg their markets. This is ‘rational- 
ization’ as ordinarily understood. But the case, as 
outlined in this article, is something quite different 
— fact unique — ^for rationalization in this case 
should mean a particular double process, namely, 
saving expense and giving the fish time to reach 
an age where the total nett growth of the stock is 
greater 
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Chemical Research and Industry 


T^BPENDINQ upon the mood or the point of 
-L' view, it is equally easy to be 8uri«iBed at 
the large, or concerned at the small, impression 
which a single laboratory can make on the jule- 
of industrial — even national — chemical problems 
awaiting solution. To read the report of the 
Chmnistry Kesearoh Board and the report of the 
Director of Chemical Research for the triennial 
period 1935-1938* is to learn with what vigour 
and suooese the study of a great variety of these 
prcfliilems is being undertaken in the Chemical 
Besearoh LaboiatcHy at Teddington. At the same 


•B«pott of Uw OlNsd^ BoMd (br (iM TritonU FwM 

•ndodTw DMMsbw 19*7: vtthkaportofUM DItMtoT ofClMndod 


JIM, StatkBwiT Offles, 1988.) 


time, one is tempted to wonder whether m these 
progressive, competitive, and anxious days a team of 
a dozen such lab^tories, all concerned with funda- 
mentals, taking the long view, undisturbed by the 
absence of immediate pnffit, yet at all points 
initiating, supporting, and supplementing the 
activities of private industrial research or^mlza- 
tions, would prove supernumerary to the desirable 
national esta bl ishme n t. To wo^er anything of 
the kind is perhaps itself a fribute to the significance 
of the Teddington laboratory and an ap]^eoiation 
of its work. 

For greater oanvenienoe in administration, the 
work of the laboratory is divided into ten seotions- 
Study of the ocffrosion of metals invtdvec 
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oonsidfflations ranging from the oompoaition of rust 
and the velooity and mechanism of its formation, 
to the conditions under which metals are attacked 
m stagnant or moving salt solutions and to the 
corrodon of locomotive boiler tubes, water supply 
systems, and fire extinguishers. The use of 
magnesium-rioh alloys of the electron type in 
the manufacture of fuel tanks has hitherto been 
handicapped by the corrosive aetion of ‘leaded’ 
fuels in the presence of water. The separate main 
constituents of the anti-knock mixture, when mixed 
singly with petrol and water, have little effect, 
but together they may give much trouble It has 
been discovered that this severe corrosion can be 
entirely suppressed by the addition of 1 per 
cent of quinoline, which does not affect the anti- 
knock properties of the fuel 

High-pressure research has included the synthesis 
of aoetic acid from methyl alcohol and carbon 
monoxide and an extension to higher aliphatic 
acids, the manufacture of higher alcohols, and the 
production of acids from ketones and carbon 
monoxide. Thus acetone and carbon monoxide 
under pressure m presence of phosphonc acid 
afford acetic and trimethylacetio acids, apparently 
by condensation to mesityl oxide followed by 
hydrolytic fission to isobutylene and acetic acid, 
the former then affordmg trimethylacetio acid and 
hydrocarbons. Experiments on the catalytic pro- 
duction of higher from lower alcohols have led to 
the determination of optimum conditions, smd to 
the observation that the carbon monoxide em- 
ployed IS not an indifferent gas, but plays some 
part in bringing about the reactions concerned 
Incidentally, it has been found that, owmg to 
the risk of explosions, great caution is needed in 
the use of di-isopropyl ether. 

The researches on coal, tar, and rubber com- 
prise, as would be expected, a great deal of work 
on hydrogenation. Ciosl, in the form of a colloidal 
suspmision in a suitable oil, can bo hydrogenated 
m a pipe system with 86 per cent conversion to oil. 
Experiments on the hydrogenation of naphthalene 
derivatives and of pyrene are also described. One 
interesting research was conoemed with the com- 
position of wood smoke as used in the curing of 
fith ; another had as its object the development 
of new Uses for chlorinated rubber. 

Chemothert^y is represented by important work 
on p 3 nidines, qyclio diazalines, and araenicals, one 
of which, ‘neooryi’, is being subjected to extensive 
olinioal t«sts. 

The synthetic resins studied were obtained from 
phenolic or ketonio sources ; both X-ray and 
eleotrioai methods have been used. It is concluded 
that ]^iendic resin fllma can best be regarded as 
composed of irregularly shaped aggregates which 
are in contact at smnc, but not all, of the ohemiosdly 


active points. Catechm and gambler can now be 
used in the manufacture of laminated and moulded 
products. It is remarked that the present industrial 
development of oolourlesa resms lends mterest to 
attempts to produce transparent, glass-hke ketonio 
resins, the preparation of which promises to bo a 
comparatively cheap prooess. 

Of particular interest in connexion with water 
pollution 18 the observation that many resins from 
pol3rphenolic substances possess good base- 
exchange properties Acid-exchange resms can also 
be prepared, so that it is possible to use these two 
types of resm successively to remove dissolved 
sohds from tap water Li the example given, the 
reduction was fi-om 36 parts to 1 part per 100 , 000 . 
An mveatigation has been mode into the possibility 
of contamination of dnnkmg water by lead arising 
from the use of water mams for earthing eleotrioai 
apparatus. Although the necessary current would 
not be earned by house fuses, damage may occur 
to the outside of the pipes by this means A 
method of samphng, whereby the actual amount 
of lead present in water used for drinking and 
cooking purposes can be asoertamed, is of value 
in asseesmg the suitability of domestic water 
supphos from this point of view. 

The report on microbiology refers to the 
baotenoidal action of oxygen under pressure at 
temperatures httle above the optimum growth 
temperature The Ridoal- Walker test for dis- 
infectants has been exammed, and it is found that 
oonstanoy of results is very difficult to secure. In 
connexion with the differentiation of strains of 
mioro-organisms, it has been shown that aecUmatiz- 
ation to growth at temperatures higher than the 
general optimum vanes with the strain, and that 
m some oases the outstanding difference is m the 
sodium chloride requirement Thus, for each stram 
of F. aestvani the salt ooncentratiwi tolerated 
reflects its ongm, whether from sea water, estuarial 
water, fresh water, or soil, in spite of prolonged 
sub-culturing on media free from sodium chloride. 

Studies on road tar were conoemed not only with 
composition but also with behaviour in the open 
The surface skm formed by the combined 
action of evaporation, oxygen, and light is more 
impervious than that produced by evaporation only. 

General research includes work on compounds 
of rhenium, ruthenium, osmium, and iridium, on 
the ooourrenoe of germanium and gallium in coal, 
on polypyridyls and phenanthndme derivatives, 
and on the production of oarbazole from o-xenyl- 
amme. 

The report on ohmioal engineermg refers to 
the erection of a turbulent flow high-pressure plant, 
to a hi gh -prwmure flow meter, and to a study of 
the action of hydrogen on steels at high twnpera- 
tures and pressures. 
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Maps and Plans of Gfeat Britain 


A DEPARTMENTAL COMMITTEE on the 
Ordnance Survey was appointed by the 
Mimster of Agriculture and Fisheries on May 28, 
1936, under the chairmanship of the Right Hon 
Sir John Davidson (now Viscount Davidson), with 
the foUowmg terms of reference : 

“(a) to consider what measures are necessary to 
accelerate the revision of the Ordnance Survey 
Maps in order to bring them up-to-date and there- 
after to maintain them at a high level of accuracy, 
while providmg for such other public services as 
are undertaken by the Ordnance Survey Depart- 
ment ; 

(b) to consider what immediate steps are possible 
in the meantune to revise Ordnance Survey Maps 
to the extent necessary for the purpose of town 
and country plannmg sohemee ; 

(c) to review the scales and styles of Ordnance 
Survey Maps placed on sale to the public, and to 
recommend whether any changes are desirable; 
and 

(d) to review the conditions upon which the re- 
production of Ordnance Survey Maps is permitted ” 


At the time, the most pressmg problems m these 
terms of reference were considered to be the pro- 
visions of maps for town and country planning, 
and the question of the condition upon which the 
reproduction of maps should bo permitted, that 
IB, paragraphs (6) and (d) ; and the Committee 
accordingly issued an Interim Report* dealing 
specially with these points, dated December 21, 
1935 The final reportf, dealing with items (a) 
and (c), was published on November 3 last, 
although it appears to have been signed so long 
ago as February 3. 

The recommendations are, we believe, more far- 
reaohmg than those of any of the many previous 
mquiries which have been held on the Ordnance 
Survey It is well known that the basic plans 
of England on the scale of 1/2600 (popularly 
known as 25 inches, actually 25 344 inches, to a 
mile) on which all the noaps on smaller sosdes 
depend, were plotted as separate jHojections each 
emlwacing a county, or group of counties, having 
their own independent origins. This resulte^in no 
fewer than thirty-nine separate projectimis being 
used for those plans, which comprise 61,466 sheets. 
Thi^ such a system should ever have arisen seems. 


. * Inteite Bepert of tlw Departmimtal OonunlttM on tiM Ordnnno* 
Sn/fclSST*** ’ Offloo.) U. oei. See 


to-day, surprising, but it grew up, like many 
British institutions, in a haphazard way, counties 
being selected for survey according to their sup- 
posed importance irrespective of their geographical 
situation. Gradually practically the whole country 
has been surveyed on the 25-moh scale. 

Only the surveyor can really appreciate the m- 
oonvenienoe, not to mention the extra cost 
mvolved, especially when maps have to be revised, 
of this state of affairs The Committee has fully 
recognized this, and it is recommended, therefore, 
“that as soon as it can be conveniently arranged 
the 1/2600 survey should be re-cast on national 
instead of ooimty sheet hues on a national pro- 
jection”. 

The re-castmg of the 1/2600 senes will mvolve 
the re-drawmg of the whole series, which would 
m any event have been necessary with the majonty 
of the sheets, in order to bring them up to date 
The opportunity should therefore be taken, the 
Committee recommends, of altenng the size of the/ 
sheets, which would apply to aU scales of maps, 
and mtroduoing a national grid to provide one 
system of reference for the maps of the whole of 
Great Britam. This would make it possible to 
apply a single reference system to all maps by 
which any pomt can be precisely defined either on 
the ground or on the map. The significance of 
this &om a defence point of view, since maps of 
every part of the country are now liable at any 
moment to become of mihtary importance, cannot 
be exaggerated 

It IB recommended that the unit for this grid 
should bo the mtemational metre, which has many 
advantages, bemg on a decimal system, over any 
other unit Under this arrangement the shape of 
the 1/2600 plans would be square, with one kilo- 
metre sides, while the 6-inoh sheet would consist 
of exactly twenty-five 1/2600 plans. Another 
advantage of the application of the gnd to maps 
is that it would provide a universal index to maps 
on all scales, serving the needs both of the general 
public and of the technical map users. Map sheets 
would be known by the grid co-ordinates of their 
south-west comers. The only condition in order 
to fulfil the ffinotion of an index is that the limits 
of sheets should be coincident with grid lines. 

The natural sequence of scales derl'^ from the 
basio scale of 1/2600, would be 1/26,000 and 
1/260,000. The latter differs from the existing 
l-inoh scale by only 1| per cent, a difference 
scarcely pnroeptible to the great majoity of those 
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using this particular scale. The Committee, how- 
ever, did not see its way to recommending a 
change, though it does suggest, as an experiment, 
the introduction of the 1/25,000 as a new scale , 
with this exception, all the old scales remain the 
same. 

The new scale, which is approximately 2^ mches 
to the mile, is of the utmost mihtary importance, 
and this consideration alone would warrant its 
mtroduotion. On this map it would be possible, 
with the help of the national grid, to find quickly 
and easily the exact distance and azimuth of any 
one point from another, even should the points 
fall on different sheets. Accordmg to the specimen 
shown in the Committee’s report, contours would 
be in brown at 6 ft. mtervals, and we believe, 
if the detail is not overcrowded, that this scale 
should prove popular with the general pubhc 

It 18 a pity the Committee did not see its way 
to a complete reorganization of the map scales of 
Great Britain, so as to conform to modem ideas 
Doubtless the prejudice m favour of our peculiar 
form of measurement was considered to be so great 
that a rational system of map scales would be 
unacceptable. 

The question of revision withm a reasonable 
’time of the existing out-of-date 1/2600 plans and 
their future maintenance was carefully gone mto 
by the Committee It is consider^ that air 
photography should prove useful for this purpose, 
especially m a country where the surface is altering 
so rapidly It is recommended that the Govern- 
ment should consider the formation of a special 
Air Survey Umt, capable of satisfying the require- 
ments of the Ordnance Survey Owing to the 
small numbers of ‘photographic days’ in the year 
m Great Britain, it would be necessary to find 
employment for such a unit m some other part 
of the Empire during the English wmter months 
This should not be difficult, as maps and photo- 
graphs are urgently requured for development pur- 
poses. It would also be necessary, for the beet 
and most eoonomioad results, to bi^d special air- 
craft suitable for photographic work 

An appendix deals with the proposed national 
projection and suggests a modified transverse 
Mereator projection on a cmitral meridiem 2 ” West as 
most suitaUe. The net effect of the adoption of this 
projection would be to make the soede of plans 
in the centred portion of the country, in the 
vioinity of the adopted meridiem, about 1/2601 
(0-04 per cent) too small, and t^e soede of the 
plans in the extreme east and west coasts about 
1/2499 (0'04 per cent) too large, the scale of the 
intenne^te plaoee varying between these limits. 
A sl^t vadeKfekm in scale cannot be avoided in a 
^presentation of the curved earth’s surface on a 
pboe surftme, but these amounts are within the 


expansion of paper due to variations of atmo- 
spheric humidity. 

The following is a summary of the Committee’s 
recommendations ■ 

The 1/2600 scale should be retauied, and should 
be re-oast on national instead of county sheet lines 
on a national projection Whde this work is in 
progress, there should be a general overhaul of 
the plans to eliminate the errors which have crept 
mto the original survey m course of revision. A 
national gnd should be superimposed on all large- 
scale plans and on smaller scale maps, with oertam 
exceptions, to provide one reference system for the 
maps of the whole country The international 
metre should be adopted as the unit on which the 
grid should be based, and the large-scale maps in 
the new national senes should be square in shape 
The 1/2600 plans when re-pubhshed m the new 
national senes should cover one kilometre square 
of country, while the one inch to the mile and 
smaller scales should be retamed m their existmg 
form The existmg six-moh plates should be 
retamed for pnntmg on demand for special pur- 
poses The scale of six inches to the mile should 
be retamed, and maps on this scale should be 
produced m the new National Senes m a square 
shape and contammg twenty-five 1/2600 plans 
A new medium scale of 1/25,000 should be tned 
out expenmentally m oertam selected areas, and, 
if successful, should be extended to cover the whole 
country in a National Senes 

It IS also recommended that when the revision 
of the 1/2500 plans has been completed, further 
investigations should be carried out with the view 
of establishmg whether the requirements of urban 
areas would not be more adequately met by a 
survey on the 1/1260 scale When a suitable 
opportunity occurs, additional contours should be 
introduced, emd the numbering of parcels should 
be discontinued as soon as the national grid is 
introduced It is also recommended that the 
Ordnance Survey should continue to publish 
arohieologioal maps. The existing arrangements 
for revising the one-mch and smaller scales should 
continue, but a system of continuous revision 
should be adopted for the large-scale plans as 
soon as practicable Short-term contracts to civil 
firms, for aenal photographs, should not be oon- 
tmued as a permanent pohoy , it is suggested 
that the Government should consider the forma- 
tion of a special Air Survey Umt, capable of 
satisfying the requirements of the Ordnance Sur- 
vey, as soon as practicable. The Gomniittee also 
recommends that the position of the Ordnance 
Survey should bo reviewed annually with a view 
to the m*Timiiin practicable recruitment, until the 
recommwidations made have become effective, and 
that the work should be adequately maintained- 
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News and Views 


R. W. Paul : Award of DuddcU Medal 
Tbk Duddell Medal of the Physioal Society hae 
been awarded to Mr. Robert W. Paul, who la known aa 
a pioneer m two distinct industries, namely, the manu* 
faoture of electrical measuring instruments and the 
development of the cineinatograph. Mr. Paul started 
on his own account as a maker of electrical instru- 
ments at 44 Hatton Garden m 1891, and with the 
collaboration of many of tlie chief electrical engmeers 
of the day, produced a senes of instruments which 
foimd their way mto the majority of the eleotrioal 
laboratonos of the world Amongst these may be 
mentioned the Ayrton-Mather galvanometers, electro- 
static voltmeters, etc The mduotomoters and other 
instruments designed by Albert Campbell mtroduoed 
to mdustry instruments capable of measuring hi£^- 
frequency currents to an accuracy previously unob- 
tainable In 1903 he mvented the Unipivot galvano- 
meter with which his name has been olosely associated. 
The simpboity, robustness and high sensitivity of 
this instrument appeal to all users of galvanometers, 
and It still remains a popular rnstrumoit. During 
the Great War Mr Paul assisted m the development 
of anti-aircraft height-finders and also of anti- 
submarme devices, fn 1919 Mr Paul’s business was 
moorporated with the Cambridge Scientific Instru- 
ment Co. under the title of the Cambridge and Paul 
Instrument Co , later changed to the Cambridge 
Instrument Co. 

Mn. Paci. is also known as one of the pioneers of 
the cinematograph. Next to Edison ho did more to 
develop the ‘kmematograph’ or ‘theatrograph’, as it 
was then called, than any other mdividual. His 
projector was first shown m operation at an enter- 
tainment at the Fmsbury Techmeal College m 
February 1896 ; his form of intermittent motion for 
feeding forward the film is still employed. For many 
years Mr. Paul exerted himself to improve the tram- 
ing of young instrument makers, and it was cm his 
initiative that the apprentices’ or learners’ section 
was introduced into the annual exhibition of scientific 
instrumoits held by the Physioal Society. Finally, 
m very recent years, he has turned his skill in co- 
operation with Sir WiUiam Bragg, to the humani- 
tarian task of making a practicable devioe for oon- 
tmuous artificial respiration. This appMatua has 
already saved the lives of many sufTerers from 
infantile paralysis. 

Man and Mammoth in America 

In a inaluninary statem^ issued by the Smith- 
sonian l^ftution, Warfungton, Dr. F. F. H. Roberts, 
jufi., reports that in the oouise of last summer, his 
fifth s ea so n of excavation of tiie camp station of 
Folsom man on the now famous Lindenmeier site 
in northem Colorado, he recovered a large number 
of ^ones of the animals tvhich fanned the food 
of Fobom man, tegetiier with several new types 


of knives and scrapers, but all unquestionably 
showing signs of Folsom workmanship. Bones 
engraved with geometrical designs were again 
found, but ncme showing any attempt at either 
picture writing or the representation of animal forms 
Associated with the implMnents was the tusk of n 
mammoth. Although remams of the mammoth have 
been found m association with relics of Folsom 
mMi m New Mexico, this is the first indication 
of Its presence on the Lindenmeier site 

Dn. Roberts has also made a reconnaissance in 
two other regions, one near the town of Sundance in 
WycMnmg, the other near Mortlach m Saskatchewan 
The first yielded a number of the so-oalled “Yuma' 
pomts, long, slender, but heavy projectile pomts, oi 
spear-heads, which are believed to bear some relation 
ship to the Folsom pomt, but no evidence of Poison 
man was found. In Saskatchewan, a site in the midsi 
of the Canadian dust bowl was mvestigated A fev 
Folsom pomts were found, but the majority wore o 
the Yuma type. Unfortunately, owing to the eon 
ditions of the soil, m which all heavy artefacts wort 
down to the bottom of the deposits, no evidence o 
Stratification was obtainable. Nevertheless this resul 
IS of considerable importance. A few scattered pomti 
have been reported from tun© to time on the Greai 
Flams extension mto Canada ; but this is the firs 
oonoentration of these nomad hunters to be reporte< 
so far north The bearing of the find on the questioi 
of the antiquity of man m North America is at presem 
obscure, as there is no evidence to show whethei 
these pomts are a relio of the entry mto America 
or of the period when man was following the retreat 
of the loe sheet. Until it is agreed whether thi 
Yuma pomt is pre- or post-Folsom, it affords m 
guidance. 

Antiquities from London for Tasnunu 
At an early date Tasmania will receive from thi 
Corporation of the City of London a gift of a numbei 
of antiquities found.withm the boundaries of the City 
This gift IS made under a scheme of the Corpocatior 
for promoting m the Dommions and Dspendsnoiei 
an interest in the past history and culture the 
central oity of the Empire. The oolleotion for 
T a s mani a, whidi wiU be housed at Hobart, will 
include, aoeording to a list given in Th* Txmtt of 
December 22, some one hundred and forty objects, 
classified under sixty-eight headings, iUustnting daily 
life m London throughout the oenturles from Roman 
to medieval times. About one half of the objects 
beli^ to the Roman period. Anumg them ore coins 
of eight emperors, bone pins and needles, bone and 
bronaa qiooas, knivee, iron nails and wooden writing 
tabletB. Among the pottery objects it an example 
of the wo(ric of BUoarpus, a Inmp mnlrrr woridng m 
London at about a.d. 100, many of whose lamps 
have bssn foand. Them is also a mixtaig bowl 



No. 3009, Dec. 31, 1938 


NATURE 


1151 


of about the same date, such as teems to have been 
m iise in most Roman kitchens. It is of coarse 
white ware, roughened on the inside with grit. It 
bears the stamp of the maker — Albmus of Lyons. 
Samian ware, so-called, is represented by, among 
other pieces, three bowls and some fragments of the 
more elaborate decorated work. There are several 
of the leather solos of the Roman shoes which are 
frequently found m London m a good state of preserv- 
ation. Pottery forms a large proportion of the medieval 
exhibits ; 'but there are also examples of tradesmen’s 
tokens, bronze ’jettons’ or ‘casters’, used m keeping 
accounts and makmg calculations m the Middle 
Ages, wine bottles, and other domestic objects, 
including examples of the familiar clay smokmg 
pipes of the seventeenth and eighteenth centuries. 

Umversity of Prague 

Db. Qustav Obtnbb, of the Institut fiir Radium- 
forschung, Vienna, writes in connexion with the 
paragraph on the future of Czechoslovakia m Natubb 
of October 8, p. 637, that it gives an inadequate ides 
of the historical development of the universities m 
Czechoslovakia He contmues, “the University of 
Prague [was] founded by the Qerman Emperor Karl 
IV m 1348 and so is the most ancient Qerman 
imiversity. It was only m the course of the nme- 
teenth century that lectures m Czech were given and m 
1882 an independent Czech University was separated 
off from it. In 1920 the ancient name of ‘Karls- 
UniversitAt’ of the German University was trans- 
ferred to the Czech University. . . .’’ Obviously it 
was not possible to go mto details m a brief para- 
graph, but the facts were correctly given It is true 
that Charles IV (Karl m Qerman, Karel m Czech) 
was not only kmg of Bohemia but Holy Roman 
Emperor as well, yet it was as king of Bohemia that 
he foimded the University of Prague, and the 660th 
anmversary of his death was celebrated there on 
November 27. The Czech character of the University 
was emphasized by his son, Wenoeslas IV, m a special 
decree in 1409. The University of Vienna dates 
from 1364, and that of Leipzig from 1409, having 
been founded in Saxony as a challenge to Prague at a 
time wh«i Czech was used as well as Latm, which 
was naturally the mam literary language there as 
everywhere at that tune. Thus, the University of 
Pra^ is the oldest in Central Europe, but by its 
foundation it cannot bo considered a German uni- 
versity, Fr(»n 1620 until 1882 it was styled the 
Charl^Feirdinand University. Afterwards Prague 
had two univMBities, the Charles (Czech) and the 
Ferdinand, or now sunply, Qerman University. 
Another correspondent refers at length to a number 
of distinguished Prague biologists and the mathe- 
matician, Bolsano, not mentioned in the further 
article, in Natubb of November 26, p 942. 

MsthoBMical Pains 

has been a considerable increase of mterest 
moent^ in the use of films for mathematical teairfiing. 

Math^matieal of October 1988 and the 

Amsrfoan MathmnaHeai Monthly of the same month 
both eontabl Iwiews of such films, but the majority 


of the films mentioned are not available m Great 
Britam. Mr, B. G D. Salt, of 6 Carlingford Road, 
Hampstead, NWS, sends us a list of five films that 
are now available and can be obtained from him. 
Two of these are geometncal, dealing respectively 
with the theorem of Pythagoras oonoeming right- 
angled triangles, and with the sum of the angles of a 
triangle. Two others deal with differential equation8,by 
a method devised by Robert Fairthome, one for the 
differential equation of free harmonic motion, and 
the other for harmonic motion when the vibrations 
are forced The prmciple for free vibrations was 
explamed m Natubb of October 24, 1936, and that 
for forced vibrations is somewhat similar. These four 
films ooeupy one reel each. 

Thb fifth film, entitled “A Hypocyolic Motion”, 
which shows much more than its title suggests, is sold 
divided mto three short reels In reel 1, a rigid bar 
moves With its end on two fixed straight Imes. The 
instantaneous centre of rotation traces out the body 
and space oentrodes, and it is shown that the motion 
can be produced by the bo<ly centrode rolling on 
the space centrode In reel 2, pomts on the circum- 
ference of the rolling circle trace out diameters of the 
fixed circle, showmg simple harmonic motion. The 
motion IB also shown to be derivable by another 
epicyclio motion In reel 3, we have an ellipse 
described as in the tool known as the elhptic chuck, 
also Oldham’s Coupling, and the four-cusped hypo- 
cycloid. Fmally, the reel shows the generation of 
an envelope by a moving Imc The two geometrical 
films are on 16 mm. only, but the other three can 
be obtained on 36 mm., 16 mm , or 9'6 mm. There 
IS still considerable doubt as to the part that films 
should play in mathematical education. The Mathe- 
matical Association has set up a film sub-committee 
to consider the subject. Anyone who has suggestions 
to offer, especially suggestions for specific films, 
should send them to Miss M. Punnett, 17 Gower 
Street, W C.l Approved suggestions will then lie 
passed on to the lAanufacturers. 

Bntish Bird Song Survey 

Thb prelimmary report on the first year’s record 
of the bird song survey in the Bntish Isles, earned 
out under the auspices of the British Trust for 
Ornithology dunng August 1937-August 1938, states 
that some eighty observers took part and there are 
records of the song period of the mistle-thrush from 
62 localities, the song thrush from 76, blackbird from 
74, chaffinch 63, yellowhammer 36 and skylark 48 
Sussex and Cheshire were well covered, but there 
were only two sets of records from Ireland, three 
firom Scotland and one from Wales, and none from 
Cornwall, Dorset, Lmcolnshire, East Yorkshire, 
Durham, Northumberland, Stafford, Shropshire or 
Hereford. 10-16 per cent of the records were very 
incomplete, beuig made over less than nine months, 
and scarcely a quarter of the observers lived m the 
country and could listen to bird song throughout 
the day. (hie observer suggests that by no means 
all the male birds of even these common ^iMies sing 
at all, so that future observations are to give olose 
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attention to this point. The cold spring no doubt 
reduoed bird Bong oonsiderably in some looaiitiee. 
Several of the best-filled forms came m from 
clergymen, but fortunately a greater list of observers 
has been obtamed for the repeat of the survey now 
under progress, especially from Ireland Most parts 
of England are fairiy well r^reeented. A good many 
obser^tions, however, have been kept by people 
whose wedcday hours of observation are veiy 
limited, especially during the short winter days. 

Agricultural Meteorology m India 
In the report of the Agricultural Meteorology 
Scotion, India Meteorological Department, for the 
period August 22, 193&-March 31, 1037, it is stated 
that after reviewing the work done during the first 
three years of the scheme, the Imperial Council of 
Agrioifitural Research communicated to the Qovem- 
ment of India a resolution to the effect that the 
Agricultural Meteorology Section should now become 
one of the permement activities of Government, and 
that proposals for giving effect to this resolution are 
now under consideration by the Government of India. 
Work on the experimental or biological aspects of 
agricultural meteorology, and the maintenance of 
oo-operation with agricultural institutions and workers 
m India, have been the prmcipal concerns of the 
section during the period under review, the bio- 
logical work being earned on mainly at the Central 
Agricultural Meteorological Observatory at Poona. 
Among subjects of research were the mvisible con- 
densation of water vapour on the soil at Poona, made 
evident by the decrease during the night m clear 
weather of water vapour m the layers of air just 
above the bare ground and by the mcrease of surface 
soil moisture to a maximum just before sunrise with- 
out visible deposition of dew. It was found that of 
all samples of soil tested, the black cotton soil of 
India was, when desiccated, the most efficient 
absorber of moisture. Researches ceuried out mto 
the cooling of the earth’s surface and of the lower 
layers of the atmosphere at night m clear weather 
led to the discovery that at Poona m winter the air 
temperature has a minimum some distance above the 
ground. The radiation received from the sun and sky 
on umt area of a horizontal surface near the groimd 
was noeasured by means of a Moll solangraph, and 
fnmi the records obtained a diagram was constructed 
showing the mtensity of the radiation at different 
hours of the day in different months. 

Um*directional Lighting on Roads 
Thb increasing use of double carriage-way arterial 
roads has given new problems to the street lining 
engineer. Some of these are discussed in a paper 
on the revealing power of street lighting installations 
read by J. M. Waldram to the Illuminating Engmeer- 
ing Society cm November 8. On a double carriage-way 
ro^ whsTO eacdi earriage-way osuties traffic proceed- 
ing in one direetion only, an ordinary street lantern 
throws mudi of its li{^t in the direction where it 
may be doing no good, that is, m the same direotum 
as the tnffio flow. This lig^t is not only wasted, 
but sometimee also does harm by lighting up vertical 
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surfaces and reducing their contrast against the 
bright background of the road surface. Elimination 
of light sources not aotively produoing road bn^t- 
ness, should result m a great increas e of comfort to the 
drivers. The Q.B.O. Reseat*^ Laboratories have 
evolved a system of uni-direotional lighting which 
they have tested on the oamage-way of the Great 
Chertsey Road in the Twxdc^iham area. On this road 
the standards exist on a double staggered forma- 
tion ; the height of the lantern w 25 ft. and the 
average spacing of the standards about 180 ft. Each 
lantern was equipped with a 250-watt horizontal 
burning lamp and was uni-direotional Both visibility 
and reveali^ power were found to be very good. 
Driving m the opposite dureotion on the other 
eamaga-way, the road lighted with back cut-off 
lanterns disappeared completely. Traffic moving on 
it could be distinguished quite easily by the vehicle 
lights, but apart from this the impression produced 
was that of driving down a single oarru^-wsy road 
with no traffic m the oncoming direction. The back 
cut-off lanterns on the other oamage-way were 
completely mvisible The oonolusions drawn are that 
it IS practicable to light a ‘one-way’ road with 
lanterns giving light only m the direction opposed 
to the traffic An installation of this nature saves 
60 per cent of lamp wattage. 

Loud-speaker Systems on Railways 
Loud-spxaknb systems are being installed on an 
ever-moreasmg scale on railway platforms. A ontioal 
discussion of them by O Vogel and K. Rothe is 
given in the second number for 1038 of the quarterly 
Review published by Siemens and Halske. Until 
quite recently, orders were shouted to the shunters 
by the shunting foreman or optical signals were 
employed. But these methods had certain drawbacks 
Shouting was the most satisfactory, partly because 
It IB independent of weather or illumination but 
mainly because it is heard by the shunters in any 
position. The transmission ^ orders by moans of 
loud-speakers is an improvement as it ensures a 
uniform distribution of ample aooustioal energy over 
the entire shunting yard, and all the requirements of 
safety and speed satisfied. The old but satis- 
factory method of oalling out times of departure in 
railway station waiting-rooms could never be entirely 
replaced by means of optical devices. The intro- 
duction of loud-speaker systems has now supple- 
mented optical tram indicators very helpfully and 
these devices are at the same time available for many 
other kinds of onnounoements. The authors also 
discuss portable loud-speaker systems suitaUe for 
raoe-oouTses, eto., where the normal tnffilo is small 
To ensure the complete suooese of a stationary system. 
It is necessary to study the looid conditions in every 
case. In halls, waiting-rooms and oorridors, diffi- 
culties ore often oioountered owing to eeffioes. 

Thickness of Metal WalU 
A ravBK by R. M. Thomtcni uid Prof. W. M 
Tbomton, upon udiksh written disouaatona ore to be 
aent to the seoretary of the Institution of Sfeobanioal 
EngineMS before January SI, 19S0, gives a method 
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MACMILLAN’S NEW BOOKS 


Engineering Science 

By H. B. BROWN, BJc. 

HtaJmasttr, Berdultf Gthm Tubmtal Stbcc], Birmin^m 

and A. J. BRYANT, BSc. 

Head of the Jmuor Teehmal Sebool, Hawdsworth Ttobnual Colltff, 

Volume I. Applied and Hydxaullca 5/. 

Volume IL Heat and Heat Bnginea, and Electtotechnica 6s. 

A pfogrcssire course, with full treatment of eroerimcntai work, covering the Engin- 
eenog Science course of the Junior Day Technical School and of the ist and and 
Year National Certificate courses in Mechanical Engineering. 


The Essentials of School Algebra 

By A. B. MAYNE, MA. 

Htadmas/tr of tb» Cambridg* and Cosmtf Bjgf School for Bys 

This book contains all the material needed m a school course up to, but not including, 
Permutations, Combmations and the Binomial Theorem. It has beta written to meet 
the requirements both of the ordinary pupil and of the pupil who wiU specialise 
later. Comphte • With Answers, 5/., Wimut Answers, 4s. 6d. Also issued in Parts. 


World Geography 

By E, O. ROBINSON, MJi. 

Geoffapfy Master, Unipersiiy Colltff School 

Outlines of the geonaphy of the World, including the elements of physical ^graphy, 
parucularly with reference to the earth as the abode of man. The sun^rd is that of 
the School Certificate Examinations. With 191 Maps and Diagrams, js- 


Elementary Inorganic Chemistry 

By SnVANVSJ. SMITH, MA. 

Cbemistty Matter, the SAoot, Newcastle, St^s 

The scope of this book is intended primarily to be that of a two years’ course to reach 
the standard of School Leaving Certificate Examinations ; in patricukt, t^ tequire- 
meitts of t:^ University of London and of the Northern Univershies Joint Board for 
these examinations have been considered. 4/, id. 
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Recent Scientific and Technical Books 


yolume* maried with an att«n$k (*) 


Mathematics : Mechanics : Physics 

Andcnon, WUUsm BaUsnQrne. Phwcs for TeohmcAl 
Studanto: Sound, Electricity and Magnetunn, Ltt^t. 
Tturd edition M^. 8vo. x +861-796. (New 'l^rk 
London : MoOmw-Hill Book Oo., Inc., 1988.) IS*.* 
G. Oritiw de la metmre, (Actuality soien* 
tifiquea et induatriellea, 627 ) Roy. 8vo Pp. 64 (Fans ■ 
Hennann et Oie., 1937.) 12 franra * 

Bowman, F. Litrodnction to Bessel Functions. Demy 
8vo. Fj>. X + 186. (London, New York and Toronto • 
Longmans, Green and Co . Ltd , 1938.) 10s. 6d. net.* 
Frank, PhiUl^. Exposes de philoaophie scientiflque. 
2 Interpretations and Mismterpretations of Modem 
Physios. (Actuality soientiflques et mdustnelles, 687.) 
Roy. 8vo. Pp. 68. (Pans : Rermann et Cie., 1938.) 
18 ftanos.* 

GoUatein, S., Edited by. Modem Developments m 
Fluid Dynamics: an Account of Theory and Experi- 
ment relating to Boundary Layers, Turbulent Motion and 
Wakes. Oomposed by the Fluid Motion Panel of the 
Aeronautical Research Committee and Others. (Oxford 
Engineering Science Senee ) 2 vols. Roy 8vo. Vol. I. 
Pp. xxiv +880 +29 plates Vol. 2. Pp. xii +381-702 + 
plates 30-36. (Oxford : Clarendon Press : London : 
Oxford University Press, 1938 ) 00«. net.* 

GunUOcar, K. R. An Introduction to the Calculus Cr. 
8vo. Pp. XIV +841. (London . Oxford University Press, 
1988.) 4 rupees.* 

Ha^, G. M., and Wd^^t, E. M. An Introduction to 
the Theory of Numbers. Roy. 8vo. Pp. xvi +404. 
(Oxford ■ Clarendon Press , London i Oxfora University 
Press, 1988.) 26s. net.* 

Harawell, Gaylord P. Principles of Electncity and 
Electromagnetism. (International Series m Physics.) 
Med. 8vo. xiii +619. (New York and London : 

McGraw-Hill Book Co., Inc., 1938.) 80*.* 

Kaeswn, Anna Pettondla. Enk^ thermische eigen- 
schiqipen van vloeibaar en vast helium . ProefschnA ter 
verloijging van de graad van Doctor m de Wissen Natour- 
kunde aan de Rijkaanivsisiteit te Leiden, op gesag van 
den Reotormagnifloua, Dr. P. 0. Flu, hoogleiaar m de 
FacuHeit der GenMakunds, voor de Faculteit des Wis- 
en Nattmrkunde t« verdedigen op Vrijdag 7 October 1938, 
dec namiddaga te 4 Uur. Roy. 8vo. n xii +96. (Leiden i 
Ednaid Bdo, 1988.)* 

hUtna'llMnasoii, L. M. Theoretical Hydrodynamics. 
Sup. Roy. Svo. Fp. xxii +668 +4 plates. (London ; 
Macmillan and Oo., Ltd., 1988.) Sle. 6d net.* 

MmwH b sI, R. O. Conoiie School Physics : Electncity 
and Magnetism. Cr. Svo. Pp. viB +M7-661. (London, 
Ifew Tofk and Toronto i Longmans, Green and Co., Ltd., 
1988,) 2s. 9d.* - ^ 

Sha dc sL E. G. OonoiM Sdbiool Physics. (Complete 
edition. Or. 8yo. Pp. vili +661. (London, New York and 
Toronto i Tnngiiians, Grssn sod Oo., Ltd., 1988.) 6». 6d.* 
TotasaAf Rteluud C, The Principles of Statistical 
Meehantos. (Intssnational Series of Mcmographs on 
HiyskaA Boy. Svo. Pp. xix +662. (Oxford i Clarendon 
Lonikibi fhdb^UnivraBity 1^1088.) 40tf.net.* 
^Tw3riw4 ». Spsetnohamical A&alysis in 1888. A 
^Mnpsstion Book so “Speotrochsinioal Abstraots, 1888- 
Roy, Svo. pp. «S. (Lradon : Adam Hiigei> Ltd.. 
nst,v 
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Engineering 

Anderson, J. W. Diesel Engmeeringi a Text-Book. 
Med. Svo Pp X +269. (New York and London : MoGraw- 
HiU Book Co , Inc., 1988 ) 18«. 

Borck, H. Die Lnftschraubh. Zweite verbesserte and 
ergtnzte Auflage. Svo. Fp. 144 +3 plates. (Berim : 
R. C Schmidt und Co , 1938 ) 6 gold maska. 

Dahl, O. G. C. Electric Power Circuits i Theory and 
Applications. Vol 2 ■ Power System Stabihty. Med. 
Svo. Pp. 698. (New York and London : McGraw-HiU 
Book Co., Ino , 1938 ) 42<. 

Dean, Frederick E., Edited by Power and Speed : 
the Story of the Internal (Combustion Engine on Land, 
at Sea and m the Ait Demy 4to Pp vi +260 (London i 
Temple Press, Ltd , 1038.) 8s. 6d. net 

Forndran, K. Triebwerkwartung und Baumuster- 
beeohieibung von Flugmotoren. Pott Svo Pp. 149 +3 
plates. (Berim M Matthieson und Cki , 1988 ) 3.60 

gold marks 

Judge, A. W. Automobile Engme Overhaul : a Prae- 
ti<M Handbook for Service and Mamtenanoo Engmeen 
and all Owners (Pitman’s Automobile Mamtenanue 
Series ) Cr Svo Pp 226. (London ; Sir Isaac Pitman 
and Sons, Ltd., 1938.) 4«. 6d. net. 

KUnker, B. Elektrische PhigzeugausrUstung (Luft- 
fahrt-LehrbUcberei, Band 6 ) Svo Pp. 147 +4 plates 
(Berim ; M Matthieson und C!o., 1938 ) 3.80 gold 

marks. 

Krieger, X. Fhigzeug-Leichtmetallbau. Pott Svo Pp. 
181. (Berim: M MatthieeenimdCo , 1938.) 4.20 raid marks. 

KOininet, H. Reparatnrbuch fiir Kniftfahrseug- 
Elektnker und Emmntspumpen-Spesialisten. Zweite 
verbesserte Auflage. Boy, Svo. Pp. 304. (Berlin : R C. 
Schmidt und Co , 1988 ) 12 gold marks. 

Page, Victor W. Airplane Servicing Manual . a Com- 
plete Work of Reference for all Interested in Inspection, 
Mamtenance, Rigging and Repairing of Airplanes. Med. 
Svo Pp. XU + low. (London : Sir Immo Pitman and Bona, 
Ltd., 1988.) 26« net. 

Qncltscfa, K. Sobweisstechnik im Flugseugbau. Pott 
Svo. 1^. 217 +2 plates. (Berim M. Matthiesen nnd 
Oo , 1938.) 8.80 gold marks. 

Reyner, L H. Testing Televisian Sets. Demy Svo. 
Pp. vili +128 +12 plates. (London. Chapman and Hall, 
Ltd , 1988.) 9*. 6<J. net.* 

Roark, Raymond J. Formulas for Stress and Strain. 
Med. Svo. Pp. IX +32$. (New York and London . McGraw- 
Hill Book do., Ino., 1988.) 18*.* 

Sanyal, A. Design of a Welded Plate Girder Bridge 
Demy Svo. Fp. 81 (London . Draughhmrmn Publishing 
Co , Ltd., 1988.) 2tf. net.* 

Scfatfln, H. Die Zilndfelge der vieUrimdrisoben Ver- 
hrennungsmaaohinen, insbesondere der Fabr- und Flug- 
motoren. Roy. Svo. Fp. 376. (Milnohen and Berim ; 
R. Oldenbourg, 1988.) 20 gold marks. 

Sporics, N. R. Theory of Mechanical Refirigeration. 
Mm. Svo. ix +226 (New York and London i MoGraw- 
Bill Book Oo., Ino.. 1938.) 13«. 

Thor, W. Fhiraotoronkunde. (Luflfahrt-Lehrbiicherei, 
Band 16.) 8vo.^. 87 +6 plates. (Berim : M. Matthiesen 
nnd Co., 1988 ) 2.40 gold marks. 

Vogdt, R. Formelsaininlung sur teohnischen Meohanik. 
(BiUuitbek der (pienmtfin Teohmk, Band 419.) Zweite 
verbesarate Auflage. 8vo. Pp 66 (Leipsigi MaxJinerice, 
1988.) 0.90 marie. 

Widfopm. X. Gniadli^ dee Flugwestns. JVolki- 
bflobmTte Luftfohrt, Stmnh wi g ah e ft 1.) Svo. 112. 
(Potsdam : Athenaion Veriag, 1938.) 1.40 gold marks. 
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Bbmk, F. Fort«ohritt« suf dem Oebiete der Leioht- 
inetaUe, 1930-1937. (BeitrSge cut Wirtaotudt, Wiaaen und 
Teohmk d«r MetftUe und ihror tiegieningen. Heft 7.) Sup. 
Roy. 8vo. Pp. 80. (Beriin ! NE.M.-Verii*, 1938.) 6 
gold murk*. 

Depwtment of Sdetidfic and Industrial Reseafcfa * 
Building Research. Bulletin No. 16 ■ Ehctemal Rendered 
Finishes ; a Survey of Contuiental Praotioe. By F. L 
Brady and L. F Denaro. Roy 8vo. Pp. vi +38 + 
4 plates (London : H M Stationery Offloe, 1938 ) Is. 
net.* 

De p a rtm ent of Sdendfle and Industrial Research i 
Forest Products Reteardi. Special Report Ko. 4 : Recent 
Work on the Moisture in Wom in relation to Strength and 
Shrinkage By W. W. Barksa. Roy. 8vo. Pp. iv +80. 
(London H M. Stationery Office, 1938.) 9d. net.* 

Evans, Jsmes H. Constructive Metalwork. Cr. 4to. 
Pp viii +96 +9 plates. (London . Edward Arnold and 
Co., 1938.) 9s. 

FlOgge, E. BaumwoUe. (Wandlungen m der Weltwirt- 
sohaft, Heft 10 ) Roy. 8vo. 333. (Leipxig ■ Bibho- 
graphisobee Institut A.-G., 1938.) 10 gold mam 

Fraprie, Frank R , Edited by. The American Journal 
of Photof^phy, 1939. Vol. 53. Cr 4to. Pp. 330 +Adv. 
58. (Boston, Msss American Photographic Publishing 
Co. , London ■ Chapman and Hall, Ltd , 1938 ) Paper, 
8s. 6d. net ; cloth, 10s 6d. net * 

Havre, Horace. Conoentration des minerals par flota- 
tion 8vo. Pp 464 + 3 plates. (Pans Ch. B6ranger, 
1938 ) 

Henney, Keidi. Colour Photography for the Amateur. 
Demy 8vo. Pp 279. (New York and London : MoOraw- 
Hill Book Co , Inc , 1988.) 15s. 

Luker, Edwin W. School Craftwork m Wood Fcap. 
4to. Pp. viii + 152 (London • The Technical Press, Ltd., 
1938.) 7s 6d net 

Newton, Joseph. An Introduction to Metalluigy Med. 
8vo 1^. 1 * +637 (New York . John Wiley and Sons, 
Inc. ; London Chapman and Hall, Ltd , 1938 ) 20s. 
not.* 

Scacheti, Mario and Mabel. The Fun of Photography. 
Demy 8vo Pp ix +374. (London ; Chapman and HaU, 
Ltd., 1938.) 16s net.* 

Schlebold, E., Hetausgegeben von Bpannungameasung 
an WerkatUoken, (Ergebtuase der techiusohe ROntgen- 
kunde, Band 6 ) Roy. 8vo. Pp 316 (Leipzig : Akad- 
emnohe Veriagsgeselfsohaft, mbH., 1938 ) 17.80 gold 
marks. 

Sdiim|dre, Paul, und Horn, Hatu A. Prtdctisches 
Haudbuch der gesamten Schweintechmk. Band 1 . 
Gasschweiss- und Schneidtechmk. Dntte neubearbeitete 
und vermehrte Auflage. Roy. 8vo Pp viii +300 (Ber- 
Im ; Julius Spnnger, 1938 ) 18 gold marks. 

Schulz, E. O. Orundsi^e der GlashOttenkunde Band 
1. 8vo. Pp. 194 + 83 (Dresden Vetiag Dm OUuhOUe, 
1938 ) 6.40 gold marks. 

Ward,Now^. Picture Making with Paper Negatives. 
Sup Roy. 8rD. Pp 88. (London ; Chapman and Rail, 
Ltd., 1938.) 6s. net.* 


Astronomy 

Annitagc, Angus. Copenuous, the Founder of Modem 
Astronomy. (Hutory or Science Libraiy.) Demy 8vo, 
Pp. 183. (London ; Oeoiffi Allen and Unw^ Ltd., 1938.) 
10s. net.* 

Btandtf R. Himmelswundsr im Feldsteriier. 8vo. 'Pp, 
92. (Leipzjgt Johann Ambroaius Barth, 1988.) 3.60 

gold maticB. 

Grandal, Flotaoee Aemstrong. Tbs Rotnanoe of As- 


tremomy ; the Music of the Simm. Chew edition. Sup. 
Roy. W, Pp. xiii +884. (New York i ^ MacmillM 
Co., 1987 ) ids. net, 

Saaar^ W. M. Stellar Dynamics. Sup. Roy. 6vd. Pp. 
viii +484. (CamMdge t At the University Emm, 1988.) 


Air Ministry i Meteorological Office. Roseau MondTal 
1931 : MontUy and Annual Sununanes of Presnire, 
Temperature am Precipitation baaed on a Worid-Wide 
Network of Observing Stations. (M O 486.) Roy 4to 
Pp. zi +116. (London : H.M. Stationery Offloe, 1938 ) 
16s. net * 

Alt Mlnlstty : Meteorological Office. Professional 
Notes, No. 83 t A Comparison between the Geoetropblo 
Wind, the Surface Wma and the Upper Wmds derived 
from Pilot Balloons, at Valentia Obaervatory, Co Kerry 
By L. H. O. Dines. (M O 420o.) Roy 8vo. Pp. 13. 
2d. net. Profeasional Notes, No 84 . Dust-Storms in 
Iraq. By F. E. Coles. (M.O. 430d.) Roy 8vo. Pp. 14 +3 
plates. 4d. net. (London . H.M Stationery Office, 1938.)* 

Eve, A. S., and Keys, D. A. Applied Oeophyaioa in the 
Secueh for Minerals Third edition Demy 8vo Pp 
ni +316 (Cambridge : At the University Press, 1938 ) 
16s. net * 

Lettau, Heinz. Atmosph&rische Turbulent Med 8vo 
Pp. n +283. (Leipzig : Akadenusohe Verlagsgeaellschaft 
m.bJI, 1939.) 18 gold marks* 


Geology : Mineralogy 

Air Ministry : Mcteotologicsd Office. Geophysical 
Memous, No 76 1 The Travel-Tunes of the Seistmc 
Waves P and S , a Study of Data ftom the International 
Seismological Summary, 1930 and 1931. By A. W. Lee. 

g l.O. 419d) Roy 4to Pp 16 +13 plates (London- 
M. Stationery Offloe, 1988 ) 2s. net.* 

Imperial Institute: Minersl Resources Department. 
Reports on the Mmeral Industry of the British Empire 
ana Foreign Countries — Mant^ese. By A W, Graves. 
Second edition Roy. 8vo. 164 (London : Imperial 
Institute, 1938 ) Ss 6d. net.* 

Ito, T. Japanese Mmerals m Pictures. 4 voU Cr. 4to 
Vol. 1. Pp. xiv+168+87 plates. (Tokyo t The Author, 
Tokyo Imperial University, 1987.) 12 yen * 

Xitadi, b. Geomechamk ; Entwurf zu erne Phytik der 
Erdgesohicbte. Med. 8vo Pp. 161. (Leipzig . Johann 
Ambrosius Barth, 1938 ) 14.80 gold marks. 

Sotsbie, Bilg.-General R. F. Geology for Engineers. 
New edition. Demy 8vo. Pp. xzii +348. (London: Q. 
BeU and Sons, Ltd., 1938.) m 6d. net * 

Spath, L. F. A Catalogo>s Ammonites of the 

Liassio Family Liparoceratidn m the Iffintlsh Museum 
(Natural History). Boy. ito. Pp. ix +192 +26 plates. 
(London ; British Museum (Natural History), 1938.) 80s * 


G«ography; Trav®! 


and Co., Ltd., 1988.) 4s. 

AtlcbMon, Robsrt. Quest for the Grlflon. Demy 8vo 
Pp. 192 (London . William Sfeuiemann, Ltd., 1938 ) 
7s. M. net. 

BereoMw, Mary. A Vicarious Tnp to the Barbary 
Oofwt. Demy 8vo. Pp. 160. (London : Constable and 
Co., Ltd., 1988.) 7s. M. net. 

Bematzik, Hugo Adrrif. SOdsee i Travels in the South 
” — TranslatM ftom the Germaa by Viviaa Ogilvie 


Bniakeo,0. Dasal 
sntvioUung, Beoisdliiiig und BanembMb. iOlderiburgsT 
Forsohungen, HMt 4.) 8vo. Pp. 193. (Oldenburg : Om 
Staflinm 1938.) 8 goU mariu. 

Oafk, Syifaiay A. XrolaDd on £10. (Tmi Pound Ssriss.) 
Fcap. 8m. Pp. 217. (London : Ivor Nioholsan and Wat- 
- , 1928.) 8s.net. 
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CoUl«tMmulc«. Lords of the Sunset : a Tour of the 
Shan States. Demy 8vo. Pp. 320 +32 plates. (London 
Faber and Faber, Ltd., 1938 ) 10«. net 
Foster, Harry L. If You Oo to South America New 
revised edition by W. W. Harris. Or 8vo Pp 443. 
(London . John Lane, The Bodley Head, Ltd., 1938 ) 
I0« 0d 

Freeman, Lewis R. Many Rivers. Demy 8vo Pp 
368 (London ■ Jarrolds Publishers (London), Ltd , 1938 ) 
154. net. 

French Himalayan Expedition, 1936 Himalayan 
Assault Translated by Nea E Monn. Demy 8vo. Pp 
xv +203 +48 plates. (London Methuen and Co , Ltd , 
1938 ) 104 net 

Heidman, T. Discovering Geography. Cr 8vo. Book 
1 In Britain Pp. 154 Book 2 Abroad 154. 

(London, New York and Toronto . Longmans, Green and 
Co , Ltd., 1938 ) 14. 9d. each 

Heseltine, Nigel. Sciured Background a Journey 
through Albemia Demy 8vo Pp 234 (London • Lovat 
Dickson, Ltd , 1938.) lOs 6d net 
Hides, J. G. Papuan Wonderland Cheap edition. 
Domy8vo. Pp. xx+204. (London, Glasgow and Bombay . 
Blackie and Son, Ltd , 1938 ) 04. net 
Jackson, J. Hampden. Finland. Demy 8vo Pp 243. 
(London ■ Gmrge Allen and Unwm, Ltd , 1938.) 84 6d net 
Marshall, A. J. The Men and Birds of Paradise 
Journeys through Equatorial New Guinea Demy 8vo 
Pp 299. (London ; William Heinemann, Ltd , 1938 ) 
104. net. 

Morton, J. B. Pyrenean. Demy 8vo (London, New 
York and Toronto : Longmans, Green and Co , Ltd , 
1938.) 84. 6d. net. 

Nohara, W. K. von. Brasilien Tag und Nacht 8vo. 
Pp. 261. (Berlm ■ E. Rowohlt, 1938.) 4 80 gold niarics 
Oertel, Herbert, Herausgegeben von. Erlebms Dalma- 
ti«i 8 to. Pp 191 (Berlm Wiking Verlag, 1938.) 
0.40 gold mwlcB 

Ramsay, Charles Stuart, and Plumb, Charles P. Tin 
Can Island ; a Story of Tonga. Demy 8vo. Pp 320 
(London . Hurst and Blackett, Ltd , 1938 ) 104 net 
RaymMid, Ernest. In the Steps of St. Fwoib. Demy 
8vo Pp. 377. (London • Rich and Cowan, Ltd , 1938 ) 
84 ed. net. 

Sanders, E. M. Paddyfields and Plantations Geo* 
graphy through ProduoU. Gl. 4to Pp. 84. (Exeter : A. 
Wheaton and Co., Ltd , 1938.) 24 net 
Shacklcton, Edward. Arktische Reise Die Oxford 
University EUesmOTe Land Expedition, 1934-1030. 0ber 
tragen vtm Richard Kraushaar. 8vo Pp 271 +18 plates 
(BMiin I S. Fischer Verlag, 1938.) 4 60 gold marks. 

Shipton, Eric. Blank on the Map Demy 8vo Pp 
300. (London : Hodder and Stoughton, Ltd , 1938.) 
184. net. 

Stanley, Arthur, Selected by. The Golden Road an 
Anthology of Travel. Cr. 8vo Pp 623 (London J. M 
Dent and Sons, Ltd., 1938.) 74. 6d. 

. Syk^ Sir P. Europa suobt China. Ubertragen von 
Allneoht Otto van Bebber. Svo. Pp. 189. (Leipzig: 
Verlag Qoldmann, 1938 ) 6.80 gold maiks. 

Wyndham, Ridhard. ^e Gentle Savage 1 a Budaneee 
Jouniey in the Provinoe of Bahr-el-Ghazal, commonly 
called *^TIhs Bog”. Fourth edition Demy 8vo Pp. 246. 
(London, Now York, Toronto and Molboumo : Cassell 
and Co., Ltd., 1938.) O4. net. 


0«n«ral Biology: Natural History 
Botany t Zoology 

Atidr4, Hans. Die PolantSt der P^anze als SehlUsssl 
w LOs^ Res GsheiwttonweahselmtMeins. Roy. Svo. 
Pp. 86. (J^ I Gustav FiKher, 1988.) 3.00 gold maifts. 

Beyer, Th. Die Naturdmkmeler in der Pfianzenwelt 
Bhgens. (Natw> gnd KulturdtwkmMer der Insel Rtkgsn, 
Haft 8.) Zwalta AbSaga. Pott Svo. Pp. 61. (Bergen auf 
HMhas Yailw, 1988.) 1.29 gold maria. 
QxistiaMIsm W. Pflaussnkunde von Sohloawig-Hol- 
i«8. (Nemuflnster 1 Waohholti Verlag, 
1938.) 6goia%»^. 


Cronbadt, W. Die Walnuss (jvglatu regut) und ihre 
Sorten im Schrifttum. (Quellen zur Geechiohte dcs 
Gartenbaus ) Sup Roy. Svo Pp 59 (Frankfurt a/d 
Oder Trowitzsoh und Sohn, 1938.) 3 00 gold marks. 

Curtis, Winterton C., and Guthrie, Mary J. Text-Book 
of General Zoology Ihird edition. Med. Svo Pp. 683. 
(New York John Wiley and Sons, Inc. , London 
Chapman uid Hall, Ltd , 1938.) I84 6d. net. 

Dukin, William J. Tlie Elements of General Zoology • 
a Guide to the Study of Animal Biology, correlating 
Function and Structure , with Notes on Praotio^ 
Exercises Thud edition. Demy Svo Pp 511. (London* 
Oxford University Press, 1938 ) 124 Bd net. 

Eggcbrecht, W. Der Nerz und seme Zucht. (Schriften- 
reihe der Reichsfachgruppe PelztierzUchter ) Svo. Pp. 
47. (MOnchen Mayer- Verlag, 1988 ) 1 gold mark 

Frisch, Karl von, Horausgegeben von Ergebnisse der 
Biologie. Rodigiert von Wilhelm Ruhland Band 16 
Roy Svo. Pp III +338 (Berlm Julius Springer, 1938.) 
86 gold marks 

Goy, G. Das R&tsel der Hirso Med. Svo. Pp. 80 
(NUmberg Knsche Verlag, 1938 ) 2 70 gold marks. 

Niethan^er, Gilnther, Im Aufbrag der Deutsohen 
Omithologischen Gesellschaft herausgegeben von Hand- 
buch der deutschen Vogelkundo. Bwd 2 . Pici, Macro- 
chiros, Upupae, Moropes, Halcyones Svo Pp x 1-645 
(Leipzig Akademische Verlagsgesellschaft m b H , 1988.) 
16 gold marks 

Pfeiffer, E. Die Fruohtbarkeit der Erde ihre Erhalt- 
ung und Emouerung , Das biologisch-dynamische Prinzip 
in der Natur. Med Svo Pp 184 (Basel . Zbmden und 
Hfigm, 1938 ) 7 Schw frimes. 

Roemer,Thcack>r, und Rudorf, Wilhelm, Herausgegeben 
von Handbuch der POanzenzUchtung Sup Roy. Svo. 
Lieferung 1. Pp. 80 (Berhn Paul Parey, 1938 ) 6 00 
gold marks. 

Scharfetter, R. Das Pflanzenleben der Ostalpen Sup. 
Roy. Svo. Pp. 419 (Wien und Leipzig • Franz Deuticke, 
1938 ) 32 gold marks 

Wallis, C. J. Practical Biology for Medical Studento. 
Cheap edition. Demy Svo viii +247 (London . 

William Heinemann, Ltd , 1938.) 74. 6d net. 

Weber, Hermann. Grundnss der Insektenkunde. Roy 
Svo. Pp xii +208 (Jena. Gustav Fischer, 1938.) 12 gold 
marks 


Agriculture : Horticulture : Fewestry 

ArkcU, Reginald. More Green Fingers Another 
Present for a Good Gardener Cr Svo Pp 96 (London : 
Herbert Jenkms, Ltd . 1938 ) Ss. 6d. net. 

Astor, Viscount, and Rowntree, B. Scebohm, A Report 
of an Enquiry organized by British Agriculture . the 
STmcipies of Fulbro Policy. Roy Svo. Pp xx +409. 
(London, Now York and Toronto Longmans, Green and 
Oo , Ltd , 1938.) 16s. net.* 

Btot^ Harry Bates. Cotton astory, 


Marketmg and 'Usee.'"’ (McOraw-ail l^Mioations m the 
Agricultural Soienoes.) Second edition. Med. Svo Pp 
xiii +692 (New York and London MoGraw-HiU Book 
Oo , Inc , 1938.) SOs.* 

Coley, Hilda M. Gardeq Flowers. 64 coloured plates, 
issued in four sets of sixteen piatea Sets 3 and 4 In 
envelopes, 16 x 10. (London The Lutterworth Press, 
1938.) 84 0d. net each. 

Davies, J. G. The Prmciides of Cane-Siumr Manu- 
facture, togethw with a Desmption of the Maohmery. 
Boy. Svo. Pp. viii + 144 (London : Norman Rodger, 
1988.) IO4. net. 

FbUenon, Alice. To Persia for Flowers Demy Svo. 
Pp. xvi +196+12 pistes. (London : Oxford University 
Press, 1987.) lOs W. nst * ^ ^ 

HeUyer, A. G. L. Your Gaidwa Week by Week. Demy 
Svo. 286. (London : W. H. and L. CoUingndge, 
Ltd., 1988.) 04. net. 

}aany,N. Reaearoh Methods of Farm Use of Tractors. 

8vo. Pp. 278. (New York : Columbia Umvseiity Press ; 
tiondon : Oxford Umvensity Prew* 1938 ) 18s M. net. 
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Kaini, M. G., md McQuMtcn, L. M. Propagattion of 
Plant* : a Oonqilete Guide for ProfeMicdial and Amateur 
Qroiwm of Plant* by Seed*, Lawr*, Grafting and Budding, 
with Chapten on Numery uid GreenhouM Management. 
Med. 8vo. Fp. x +SM. (New Yoih ; Orange Judd 
Fubliahins Co., Ino., 1938.) 3.60 dollar*.* 

Knachel, Emma. FachwOrterbui^ fUr die Zuoker* 
induttne Engbaob-Deutaob und Deutaoh-Eng^ieoh. Pott 
8vo. Pp. 234. (Berlin . E. S. Mittier und Sohn, 1938.) 
4 mid mark*. 

Meyer, Konrad. Dae Studium der Landwirt«ohaft. 
Zweite Auflage. 8vo. Pp. 90. (Berim ReichanUustand 
Verlag*-G m.D E., 1938 ) 1.80 gold marie*. 

Middletmi, C. H. More Gardening Talk*. Cr. 8vo. 
Pp. 266. (London George Allim anTUnwm, Ltd., 1938 ) 
8*. 6d. net 

Newman, Tom. Prmoiple* and Praotioe of Poultry- 
Hiubandry. Ex. Cr. 8vo. Pp. 188 (London English 
Univenitiee Press, Ltd , 1938.) 6s. net. 

Peel, W. R. Grassland Management for the Practical 
Farmer. Demy 8vo. Pp. xv +191 +8 plate*. (London 
Macmillan and Co., Ltd., 1938 ) 7*. Od. net.* 

Ridiardaon, Ernest. The Bog-Gsoden . it* Con- 
struction and Mamtenanoe (Water Life Senes, No. 7 ) 
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WEATHER 

By GAYLE PICKWELL, Ph.D. 

170 pages, Ilf x 9f , 54 full page plates, 18/- net. 

AN extetulve and superb coUection of play in the plan of nature, and how to 

actual photographs taken under Identify them, Is Just a small part of 

natural conditions which teU the story the work 
of weather In all its phases Compre- 
hensively the author has unfolded the The wind, sun, rain, hall, snow and Ice 

story of Weather In words and pictures all have a share with the oceans, moun- 

whlch will delight not only the meteo- tains, deserts and lakes In telling the 

rologlst but the adentlflcally- minded story of the weather and none is 

reader who Is not a specialist In the neglected In this fascinating book 

subject Plans are given for making the Instru- 

Glouds, their names and formations, ments necessary for carrying out ele- 
what they are made of and the part Uiey mentary meteorological observations 

MeOraw-Hill Publishing Co. Ltd 

41dwych House London, W.C.IS 


HEFFER’S — 
BOOKSHOP 


good books of every 
descriptum — please send 
details of any you wish to 
sell Lists of books speci 
ally wanted will bo sent 
on request 

W. HBFFER & SONS, Ltd., 

BOOKSBLLBSS, CAMBRIDGE 


FOYIESB 

Bookselters to the World 

New and Secondhand Books on 
every subjgd 

25 Departments and nearly 
3.000.000 Books 

Snrelmmu tsktn for tba 

9CI«MTlj:iC BOOK CLUB 



BOOKS 

NEW SCIENTIFIC BOOKS 


books IS siTanged for easy inspection 
Classifled Catalogues will be sent 
post free on request 
Orders by post are executed by return 

SCIENTIFIC LENDING LIBRARY 

The Library lends books 
on the Pure Applied and Medical Sciences 
Annual Subscnption Town or Country 
from OiM Csinsa 

Prospectus post free on application 

SECOND-HAND SCIENTIFIC BOOKS 

An estentive stock of r$c*nt idiltont on Pure 
Apidied and Medical Science offered at 
greatly reduced prices EARLY MEDICAL 
PHYSICAL and CHEMICAL books alwan 
available Address 140 GOWER STREET 

STATIONERY 

for the Student and Research Worker 
Drawing Instnunents Sbde Rules Logarithmic 
and Squared Papers in great variety 
Microscope Slides Cover Slips and Boxes 
Loose leaf and Bound Notebooks 

H. K. LEWIS & Co. Ltd. 

IM OOWIR STRKT, LONDON, W.CI 

TeUpkont EUSton 428* <3 lines) 
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ELEaRIC FURNACES 

FOR TEMPERATURES UP TO 

I400°C 

Our unique experience In 
catering for all classes of 
special work places us in a 
position to advise on any 
problem connected with 
laboratory heating 
processes 

Write for LIST NL1 

or send your enquiries to 

R. M. CATTERSON-SMITH 

ADAMS SaiOCi WORKS, IXHIBITION GROUNDS, WSMaLSY 

Tdtshoit* T«l«|r»mi 
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TEST and CORRECT 

all optical components and systems 

INTERFEROMETRICALLY 

by means of 

HILGER INTERFEROMETERS 
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PRISMS 

CAMERA LENSES 
CINEMA LENSES 

MICROSCOPE OBJECTIVES 

For a risume of their use, with testimonials, press notices, etc. ask for 
"NEW STANDARDS OF PERFECTION IN LENSES" 

ADAM HILGER LTD. 

98 ST. PANCRAS V^AY CAMDEN ROAD 

— Phone: OULIIvar44ll (three lines) » LONDON W.l ENGLAND 


REGISTERED 2lg!TH TRADE-MARK 

RESISTANCES! 


LABORATORY AND TEST ROOM | 

You cannot use better 



Zenith Reiittances of proved durability are In 
contunt satisfactory uia In all pans of the world 

THE ZENiTirELECTRICCO.LTD.| 

Sal* Makan the of ih* wall-knawii "Ztnltk" Traatfarmar 

Om un utn M M. J lmt pm M t Ifar OJI« Jlr Mhljlrt fml OJUi LOC i 

Z8NITH WORKS, VILLISRS ROAD 
WILLfSOEN ORBIN, LO N DON. N.W. 2 I 
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of measuring the thickness of metal walla from one 
surface only by electrical means A reference was 
made to this device by Prof Thornton in his con 
tribution to the discussion on non destructive testing 
at the Institution of Electrical Eng^eers on Novem 
ber 26 He states that there is a definite need m the 
engineering mdustry for an mstrument which will 
determine accurately the thickness of a metal wall 
from one side only, especially if it is easy to operate, 
robust, portable, and mdependent of external power 
supply It 18 claimed that the instrument described 
m the paper fulfils all these conditions The method 
is essentially that of comparing the resistance of the 
metal wall under test with that of a similarly shaped 
wall of the same material, of which the thickness is 
known Current usually less than ten amperes is 
supplied by a 1 2 volt battery to two current contacts 
held agamst the wall and usually spaced about three 
inches apart The ourront in the circuit is adjusted 
by varying the rheostat or the numlier of cells of the 
small motor car battery employed until the very 
small potential drop indicated by the deflection of a 
galvanometer connected to two potential contacts 
roaches a predetermmed fixed value The instrument 
was originally designed for measuring the thickness 
of boiler tubw, and examples are given showing that 
its accuracy is withm a few thousandths of an inch 
It has been found m practice that the instrument can 
be used to measure the thickness of mild steel plates 
up to 1 26 in and of iron castings up to three mohes, 
with the same order of accuracj It can also be 
used for the measurement of engine cylinder walls 
to detect core shift 


World-Wide Survey of Education 
In this year s issue of the well known biennial 
official survey of education in the Unitetl States is 
included a sketch of the salient features of the history 
of education m other parts of the world in the 
decennium 1926-36 (Washington, D C Govt 
Pnntmg Office, 1038 Pp 98 16 cents) It was an 

era of drastic — m some countries of revolutionary — 
changes In Europe, sudden changes in the direction 
of educational policies were effected m connexion 
with general ivv olutionary movements m Austria, 
Ilulgana, Gennany, Portugal, Spain and the Soviet 
Umon Pronounced but gradual changes, long 
planned and deliberately considered were introduced 
in Czechoslovakia, England, France Norway, Poland 
and Sweden The most conspicuous movements m 
Europe were m the direction of nationalization One 
aspect of this tendency was the ousting of private 
by public schools, notably exemplified in Norway 
and Albania , another, manifested throughout 
Europe, was the increasing subjection of private 
schools to public regulation , another, the placing 
of more of the support and admmi^ration of schools 
in the hands of national instead of local officials , 
yet another, the progress attempted, with vMjnng 
success, towards the goal of equal educational oppor 
tumty for equal mtelligenoe The doctrine that 
education u a public function has, m fact, achieved 
general aooeptance, and States ‘have been rapidly 


taking wider and closer control of their cultural 
institutions, but not always in the u ay that advocates 
of public education have desired 

Nationalization m the extreme sense of sub 
ordmation of all other educational aims to the pur 
pose of promoting and jierpetuatuig the national 
Government s political and economic theories and 
practices was established m Italy, the Soviet Umon 
and Germany The survey briefly mdicates its out- 
standing features and some sources of mformation 
about it Attention is directed to the fact that m 
the Soviet Union communistic dootrme has had a 
much less important place m the school curriculum 
since 1934 than before Other sections deal with 
European educational history under such headings 
as adult education physical Question, technical and 
vocational education A chapter on Latm Amonoa 
pomts out that the spirit of mtense nationalism so 
rampant in poet War Europe has manifested itself 
there also A formulation of the purposes of the 
education policy of Colombia for example, contains 
the following Wo no longer speak of public 
mstruction but of national education the 

state ought to educate, that is to say, form the will 
and heart of the youth rather than instruct by loading 
them down with knowledge more or less useful 
However the extreme typo of nationalization found 
in Italy Gennany and the "soviet Union has no 
counterpart in America except m Mexico, and this 
example is not likely to bo followed we are told, m 
othei Latin American countries lluoughout these 
countries a very lively interest in the problems of 
vocational trammg has Ixien aroused and develop- 
ments have taken place that deserve study elsewhere 

Education in Civilian Camps 

A BULLETIN by H W Oxley director of civilian 
conservation corps camp education issued by the 
U S Department of the Interior (No 19 1937), 

describes the growth and development of camp 
education, particularly its achieviinents m vocation^ 
guidance and m recreation The programme en 
deavours to divelop powers ot self expression, self 
entertainment and culture, and to promote oo opera 
tion , m addition to v ocational instruction, attempts 
have been maile to remove illiteracy and to oorreot 
common school dofloioni les The Bulletm also 

includes a summary of throe university studies ui 
oounaellmg and guidance technique in camp education, 
which mdicate that only a begmning has been made 
in the camps with job and vocational instruction 
Most of those enrolled come from the workmg class, 
and about 12 per cent of those mterviewed had 
received no vocational guidance Many of those 
enrolled regarded the camp as a transition from home 
to employment, and the studies mdicated the necessity 
for much more comprehensive vocational trammg 
and more careful interviewing A further study of 
successful practices m the development of a co- 
ordinated recreational programme m these camps, m 
which four umveisities participated, is also sum 
manzed m the Bulletm This analysis of activities 
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indicated the preasing need for adequate apace, 
equipment and instructors, and led to a number of 
definite reoommendationa for the devdopment of a 
co-ordinated programme for leisure tune ui C.C.C 
camps. 

The Radio and Culture 

At the recent annual meeting of the Institut de 
t’rance. Dr Georges Duhamel, the well-known writer 
and editor of the Meroure de France, deplored what 
he called the conetthutional defects of the radio, which 
he declared has an unfavourable and even demoralizing 
effect on the mtellectual habits of the middle classes. 
In the first place he asserted that the radio draws many 
persons away from reading by depriving them of part 
of their leisure and making them gradually lose the 
habit of active cerebral work Soma people, he con- 
tmued, are misled by the radio mto imagming that 
the mmd can attend to two objects at the same tune, 
which IS a mistake Far from contributing to true 
culture, the radio encourages a taste for superficial 
ideas which arc easily acquired and soon lost In 
answer to the objection that the radio adds to with- 
out supplantmg the other modes of information and 
knowledge. Dr. Duhamel mamtained that we cannot 
safely disregard or decry a system of culture which 
has been tested for centuries m favour of a new 
process of which the remote results are necessarily 
quite unknown As regards the plea that the radio 
IS a source of pleasure, Dr. Duhamel retorted that no 
pleasure can last several hours a day, and that for 
some people the radio ceases almost at once to be a 
pleasure and becomes a craving. 

London School of Hygiene and Tropical Medicine 

The report for 1937-38 of the London School of 
Hygiene and Tropical Medicme by the dean. Prof. 
W. Jameson, recently issued, surveys the edministra- 
tive changes tmd the teochmg emd research work of 
the School during the year. In the Departments of 
Bacteriology tmd Epidemiology studies have been m 
progress for eighteen months on the effect of diet on 
the fertility, survival and growth of mice, and their 
resistance to infection, which show that a diet con- 
taining a proportion of animal protein, compared with 
one contaming vegetable protem only, renders indi- 
vidual mice more resistant to infection of Baet. typhi- 
murmm, and significantly reduces the mortalityrnherds 
m which the disease is spreading by natural contact. 
In the Department of Entomology much work has 
been done on the biology of mosquitoes, the bed bug, 
lice and other parasites, and on important mvestiga- 
tion contmued on the spread of mineral oils on water 
m relation to anti-malarial work by destruction of 
mosqiuto larvee In the Department of Bacteriology 
studies have been continued upon the isolation of 
the antigenie components from various bacteria, and 
then value as immumzing agents. The physiological 
problems of air raids precautions, in particular gas- 
proof clothing, helmmthic parasites of domestic 
a n i m als, and problems o<Hmeoted with the root eel- 
worm disease of potatoes, are a few of the other 
subjects that are under mvestigation. The Boss 


Institute of Tropical Hygiene r^rts iqx>n its anti- 
raalanal work in various Colonies, Yugoslavia and 
South America. 

Malaria in Albama 

Ih an inaugural thesis (TMse de Parte, No. 548 , 
1938), F. L. Richards states that malaria is the 
most prevalent disease in Albania, especially m the 
low-lying regions, where it is closely assooiated with 
the presence of lakes, marshes and other places 
mundated by the mountam water courses. It is 
more or less endemic in villages near streams and 
their affluents. Most of the patients under treatment 
m the hospitals are suffering from this complamt, 
which m some parts of the country affects 60 per 
cent of the population. Ail olimcal forms of the 
disease are found, malignant tertian bemg the 
commonest. In addition to its high incidence in the 
civilian population, malaria is the most frequent 
disease m the Albanian army Its prevalence m 
highest in June, July, August and September, and 
sometimes there is a rapid rise m the number of oases 
m October ; but August and September are the 
months m which the disease is most mtenso. The 
death-rate is higher in children than in adults. The 
spread of the disease is favoured by the unhygienic 
habits of the Albanian people and is therefore most 
pronounced among the poor. At the suggestion of 
the King of Albania, a five-year plan has recently' 
been mtroduced for combating the disease 

Microscopy for the Chemist 

A BKOENT article by Prof Alois Herzog {Zttee 
Nach , 2, Hefte 6 and 6, 1938) is based upon the 
value of the microscope to the chemist for qualitative 
analytical determinations with minimal amounts of 
material A number of simple methods is describeil 
mvolving the use of sublimation, distdlation, pre 
cipitation, drying, crystallization, spot reactions, and 
other procedures with or without the addition of 
Bfieoified reagents, whereby crystals and other dc 
posits having characteristic microsoopioal appeareuioes 
ore obtamed, which serve to identify variouB metals and 
metalhc and other salts, etc. Screens (sieves), animal 
and vegetable fibres, and miscellaneous morganii 
substances like asbestos, and the use of the polarizing 
microscope are also briefly described. The article it> 
illustrated with 97 excellent photomicrographs of the 
appearances obtamed in the reactions, and full 
details are given as to how the objects were photo- 
graphed, namely the camera, objective and ocular 
used, the illumination and the time of exposure. 

Physics m Crime Detectkm 

The Physics Forum of the November issue of the 
Review of Scient^ Inetrumente is devoted to an 
account of the use made of physios m the detection 
of crime m the Umted States. It is written by 
J. Edgar Hoover, of the Federal Bureau of Investiga- 
tion of the Department of Justice. Although the 
author refers to the use of radio m rapidly com- 
municating information, the account is mainly con- 
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cemed with optical methods the microscope for the 
identification of hair, shreds of clothing or other small 
particles, for the examination of mmute markings on 
bullets 80 as to identify the weapon used or the mark 
mgs on a cut window bar to identify the bolt cutter 
used and with the addition of polanzing prisms the 
identification of soil stems on shoes or clothing The 
spectroscope is used for identification of stems of all 
kinds ultra violet light for the identification of 
materials by thoir fluorcscenoo for the detection of 
erasures m documents or for readmg documents 
written m secret ink invisible m ordinary light 
X rays eu» used for the exammation of suspected 
parcels without opening them and infra ro<l light for 
readmg obliterated writing or print ng on paper and 
other materials 

Manganese Ores 

In view of the great importance of manganesi ores m 
modem steel manufacture much mterest is attached 
to a small book by Dr A W Groves on Manganese 
(Second Edition Imperial Institute 1938 3s M 
not) It 18 one of the senes of monographs on 
mineral production Ores occur m many lands but 
large scale production is confined to the Soviet 
Union, India the Gold Coast the Union of South 
Africa, Brazil Egypt and Cuba It is noteworthy 
that with the exception of the Soviet Union and 
to a small extent the United States all great steel 
producing countries have to rely upon unports from 
distant lands for their supplies of manganese Thesi 
ores are thus one of the most essential constituents 
of ocean trade The book gives details of occurronoo 
and production in all lands where the oro has been 
found and ends with a long bibliography 

The Night Sky m January 

Thb moon is full on January 5 and new on 
Tanuary 20 Lunar conjunctions with the planets 
occur as follows on January 14 with Mars on 
January 16 with Venus on January 23 with 
Jupiter and with Saturn on January 26 Mercury 
Venus and Mars are mommg stars Mercury is at 
greatest western elongation (23°) on January 3 and 
Venus reaches greatest western elongation (47°) on 
January 80 Venus risuig shortly before 4J*’ U T 
18 pre eminently the bright and mommg star 
J upiter Bouthmg m the early afternoon is conspicuous 
in the evening sky Saturn is due south shortly after 
18'> on January 1 The bn£|ht stars of the constella 
tion of Orion and its associated constellations are 
passing the southern meridian about 22* m mid 
January The Quadrantids r^atmg from Draco 
may be looked for about January 2 On Jwiuary 1, 
an oooultation of the planet Uranus (mag 6 0) t^es 
place , at Greenwich the disappfearance occurs at 
lyhQ 1® at position angle 61* from the north pomt 
of the moon’s image On January 26, 8 Fisoium 
(4 6“) w occulted at 17** 1 2"*, and on January 80, 
t Tauri (S 6») at 19** 89 2“, the respective position 
angles at disappearance being 12° and 88° from the 
north pomt 


Announcements 

Pkox Erwcn Schbodinoer has been appointed 
by the Fondation Franequi as a visiting professor 
for the next six months to a Chaire Franequi in 
the University of Ghent Belgium His ^drees 
18 Laboratory of Physics Platcaustraat 22 Gaud 
Belgium 

M Fdmond RoTHi; director of the Institute for 
the Physics of the Earth University of Strasbourg, 
has been elected a correspondarU for the Section of 
Astronomy of the Pans Academy of Sciences m 
succession to the late Prof P Stroohaut 

Dr Errol Ivor White has been appointed deputy 
keeper m the Department of f eology of the British 
Museum (Natural History) with effect from December 
21 and Mr Irodonck Allan Bannister has been 
appointed deputy keeper m the Department of 
Mmeralogy with effect from December 31 Dr 
White enti reel (he Musoiun as an assistant m 1 922 Ha 
took the degree of D Sc m 1935 and throughout his 
service at the Museum has specialized on the fossil 
fishes, upon which ho is a recognized authority Mr 
Bannister entered the Museum in 1927 as an assistant 
keeper and has spec alized in the analysis of mmeral 
structure by tneMins ot X rays in the development of 
whie h method he has taki n a leading part 

Thr annual meotmg of the Mathematical Associa 
tion will be hold m King s ( ollege Strand London 
W C 2 on January 2 3 under the jiresidonoy of Mr 
W Hope Jones Tlie subjeet of Mr He pe Jones s 
address will be (simplicity and Tnithfiilnoss in 
Arithmetic Discussions on the t aching of applied 
mathematics in technical oollegis and on the second 
report on the teacli ng of ge ometry have been 
arranged and papeis by Prof W L Bragg on the 
syimnetry of patterns nnel by Lori Stamp on oduca 
tion and statistical methexl in business have been 
promised Further information < an lie obtained from 
Mr O I Parsons Pt-okwater Uastcote Reiad 
Pinner Middlesex 

The Government of ( uba has decided to devote a 
million dollars to tli campaign against tulierculosis 

A CEREMONY in conimem ration of the biologist 
and physician Lazzaro Spallanzani (1729 1799) will 
bo held at Padua next sprmg at the some time as 
the International Congrees of h xponmontal Biology 
which will be under the patronage of the Italian 
Academy 

The Alvarenga do Piauhy (Brazil) Prize for 1939 
which IS worth about 200 dollars, will be awarded by 
the College of Physicians of Philadelphia in July next 
for the best memorial or the beet unpublished oesaj 
on any branch of mediome Recent publications 
brought to the attention of the committee before 
May 1, 1939, wdl receive attention Further informs 
tion eon be had from the Gommittee for the Alvarenga 
Pnze, 19 South Twenty second Street, Philadelphia 
USA 
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Letters to the Editor 

Tk« Editor does not hold himself responsible for opinions expressed by his eorrsspondsnts 
He cannot undertake to return, or to correspond with the wrUers of, rejected manuacnpts 
intended for this or any other part of Natubb. No notice is taken of anonymous eommunications 
Notes on points in some of this week’s lettbbs apfbae on p. 1163. 
CORBBSPONSENTS ARE INVITED TO ATTACH SIMTI.AX SUMMARIES TO THEIE COMMUNICATIONS. 


Methictnalbumin (Pseudo-methztnoglobin) 

In a previous oommuiuoation*, I suggested the 
name pseudo-methaemoglobin for a new blood pig- 
ment, formerly confused with methsemoglobin, which 
Fairley and Bromfiold* had found m the plasma of 
blackwater fever cases Serial quantitative observa- 
tions based on tlie degree of dilution necessary for 
the extinction of the a bands of pseudo-methtemo- 
globin and oxyhsemoglobin indicated that pseudo- 
metlieemoglobin was derived from extraoorpuscular 
oxj-haemoglobin Since then we have demonstrated 
the same pigment in nocturnal luemoglobinuria, 
incompatible transfusion* and pancreatic cyst fluid* 
Foy and Kondi* made a spcctrographic analysis of 
this pigment, and confirm^ its mcidence in black- 
water fever m Macedonia 

Expenmental Observations. It had long been 
recognized that, on incubation, solutions of hairao- 
globin yielded mettuemoglobin and later hoimatin, 
but our experunents showed that when oxyhaemo- 
globin was meubatod at 40° C. for 24-72 hours in the 
presence of human plasma, pseudo -methiemoglobin 
was produced Simidarly, when alkaline haematm, 
prepared from purified hsemin, was added to human 
plasma or sorum, pseudo-methieinoglobin imme- 
diately appeared This suggested that hsomatin was 
coupling with some protein or other nitrogenous 
constituent of the plasma to form a new oompoimd 
Unpublished investigations last year, imdertaken to 
detemune the nature of this unknown plasma con- 
stituent, yielded negative results with crystallized 
horse albumin and with pseudoglobului and euglobulin 
fractions of human sorum supplied by Dr Muriel 
Adair Further experiments then unexpectedly 
revealed that only human and simian plasma con- 
tained the constituent coupling with hsematm to 
form pseudo-methsemoglobin , the plasma of ton 
other species of mammals gave negative results 

In the light of these later findings, further mvesti- 
gations have recently been made by R J. Bromfleld 
and me with serum protein fraotions prepared by Dr 
C Bimington from man and monkey8(3f ococtM rhesus), 
Alkalme hsematm uniformily produced pseudo- 
methsemoglobin only with the albumin fraotions and 
never with the psoudoglobulm or euglobulm fractions. 
The different proteins contamed in the albumm 
fraction from human scrum, that is, orystalbumin, 
globoglyooid and seroglycoid, prepared by Dr L. F. 
Hewitt, were next test^ Only orystalbumin proved 
capable of forming psoudo-methsemoglobm. Finally, 
when I2'6 mgm. of alkaline hsematm per kilo were 
injected intravenously mto monkeys (Maoaous rhesus), 
pseudo-methsemoglobin was immediately formed ; 
similar mjeotions failed to produce it m rabbits. 

Spectrum of the Synthesued Pigment. Cht the 
Hartndge reversion spectroscope, the a band of 
synthesized pseudo-methsemoglobm (6280 A.) is 
oolinear with that of pseudo-metbssmoglobin pro- 
duced m intravascular hssmolysis or by moubation. 


and is not far removed from that of inethiemoglobm 
(6300 A ) In addition, there is a general diffuse 
absorption commencing m the green about 5485 A 
and extending towards the short-wave end of the 
spectrum. TTiis corresponds with what has lieen 
observed m occasional specimens of hsemoglobin-froe 
plasma derived from cases of blackwater fever and 
nocturnal hnmoglobinuria. 

In intravascular hemolysis, pseudo -methie mo - 
globm IS generally associated withfreeoxyhsemoglobin, 
the a and 3 bands of which approximate to the (3 
and Y bands of metha-moglobm : a composite 
spectrum results with a, p and y bands somewhat 
resembling methoBmoglobin This probably explains 
why, since Iloppe-Seyler’s discovery of mothaemo- 
globm in 1865, pseudo-metheemoglobm has remained 
unrecognized by the clinical pathologist 

Chemical and Physical Behaviour There are, how- 
ever, easily demonstrable differences between the 
two pigments Stokes’s reagent, ammonium sulphide 
(10 per cent), sodium fluoride, hydrazine hydrate (50 ^ 
per cent) and hydrogen peroxide (10 vol ) imme- 
diately disperse the « band of methamoglobin, 
whereas that of pseudo-methBomoglobin persists with 
the first three reagents and is only gradually dis- 
persed with the last two In the presence of sodium 
hydrosulphite, methnmoglobin forms reduced haemo- 
globin, whereas pseudo-methaemoglobin forms a haem- 
albumm compound which, on further treatment with 
sodium hydroxide, produces an albumin-haemoohrom- 
ogen indistinguishable on the Hartndge reversion 
spectroscope from globin-proto-hieraoohromogen 
AVhen paeudo-raathaBmoglobm is treated with sodium 
hydrosulphite and coal gas, a carboxy-hasmalbumin 
compound is formed very similar spectroseopioally to 
oarboxy-hremoglobin 

Other properties of synthesized pseudo-mothaemo- 
globin and of that occurring in blackwater fever 
serum were reported on by Dr A 8 MoFarlane as 
follows , “In blackwater serum or in the human 
albumm-haematin mixture the pseudo-methasmo- 
globm sediments in the ultra-oentrifuge at the same 
rate as serum albumin 'The human albumm-haematin 
mixture m the cataphoreeis tube shows a homogCT.eous 
pseudo-mathsemoglobm boundary migrating at a 
slightly different rate from serum albumm. There is 
present a small amount of unchanged serum albumm 
These facts mdioata a firm union of albumm and 
hsematm which probably mvolvee chemical linkage’’ 

The data available mdicate that pseudo-methsemo- 
globm IB modelled on the methsemoglobm pattern, 
but that while the prosthetic group is similar, the 
protein component is native serum albumm instead 
of native globm. The iron is held in the trivalent 
state, and is even more resistant to reducing agents 
than methsemoglobm itself In view of these findmgs, 

I propose, as suggested to me by Dr. Rimin^n, to 
change the name of pseudo-methssmogl^m to 
metiwmalburain. 
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PhynologuxU Significance Methseinalbumm is 
never found withm the corpuscles, and cannot func 
tion as a respiratory pigment It is derived from 
circulating extracorpuscular luemoglobin liberated 
<lurmg mtravascular hsemolysis, or from blood whicli 
has escaped into cysts or other cavities Evidently 
during the extracellular katabolism of extra cor 
pusoular haamoglobm hematin is formed and m man 
and monkeys this unites with serum albumm to 
produce methsemalbumin, the molecular si/o of 
■which renders it impermeable to the kidney For 
this reason, it never appears in the urine 

The findmg that only human and simian albumin 
combine with alkaline hsimatin to form methsem 
albumm reveals a hitherto unsuspected chemical 
difference between these serum albumins an<i those 
of other mammals 

N Hamilton hAiRUlY 
Hospital for Tropical Diseases 
London W C 1 
Deo 7 

■ Falrloy N H NaTUHb 1M 588 (193") 

' Fairley N H and Bromflel 1 E J Tmnt Hoy Soe 1 rap Mtd and 
Hyg S8 30? (1934) 

• talrlev N H and Bromfleld R J Tram Roy Ste Trap Mai 

and Hyg tl 139 (1937) 

‘tairley N H and Broinfl Id H J Trent Hoy Soe Irop Med 
and Byg 81 3‘2 (1938) 

* I oy n and Kondl A Tram Hoy Soe Trop Mtd and Byg 

88 49 (1938) 

' Uoppe Sryler F Hand! ii h der phjalologltth iind patl ologUrh 
chemlachon Aualim . AuHage *05 (1805) 


Production of Artificul Hibernation 
Aa I have shown previously* * *, the serum mag 
nesium of the hedgehog is mcreased during hibema 
tion and regular sleep, while calcium remauis nearly 
constant While serum magnesium reaches its 
maximum during the deepest hibernation, tho 
adrenalme of tho adrenals and tho blood sugar 
simultaneously show their lowest seasonal values' * 
When magnesium injections (1 mol MgCli) wore 
given subcutaneously to hedgehogs m autumn tho 
animals went into the cold blooded state became 
very bmp and insensible, and tho depth and rate of 
their respuatory movements dmimislied Wlien the 
animals mider magnesium atucsthesia received a 
calcium injection (1 mol CaOl,) they returned 
rapidly to the warm blooded state At tho same 
time, sensibility, muscle tone and motility returned 
1 mol sodium chloride solution caused no appreciable 
change in the animals 

Table 1 shows that the magnesium caused also a 
considerable nse in blood sugar and m the adrenaline 
of the adrenals After the animals had been revived 
by means of oaloiura, adrenalme and blood sugar 
had fallen again 





Serum 


P 

(mgm°%) 

Mg 

(mgm %) 

( ® ) 

Nomisl liedgehog) 

After Mg InTtictton 

m 

j!w ^ 

J 2 

2A 4 

10 0 
HO 

AfUr Mg and Ca Injcc 
tion* 

138 

45 ! 

17 3 

23 9 


The amount of mjeoted magnesium is unnaturally 
large, but the mtention was to give so much mag 
newum that the body temperature would fall to a 
level eorreeponding to that found in hibernation 


Typical features of hibomation are the trans 
formation of a warm blooded animal into a cold 
blooded animal, increase in serum magnesium, 
hypoglyciemia, and decrease m the a<lrenalmo of 
adrenals Magnesium mjoctions caused tho hedge 
hogs to go mto tho cold blooded state, but produced 
hyperglyossmia and an morease in the adrenaline 
Iherefore to other animals insulin was given sub 
cutaneously with magnesium 

These animals also went mto the cold blooded 
state, resemblmg, m contrast to those which had 
received only magnesium, very closely naturally 
hibematuig animals Sensibility and muscle tone 
were preserved The animals were rolled up m the 
natural manner, and continued sleeping until they 
wore sacrificed for anal'yses 

In Tablo 2 the results of these experiments are 
gmn 

Tailf . 


N m *1 iHdgili K8 
Aitl# tsi I Ibiraallon 
(Mg and liu illn) 
Natural dci>i hll eraa 



The results show that blood sugar and the odren 
aline of the adrenals in artificial hibernation were 
approximately the same as in natural hibernation 
Particular attention is directed to the fact that blood 
sugar always adjusted itself to approximately the 
same level as that found in natural hibernation 
although tho amounts of injected insulin varied 
within a wide range (1 10) bimilor amounts of 
insulin given without magnesium caused fatal 
hypoglyoamia 

Paavo Suomalainbn 

Biochemical Institute 
Helsinki 
Nov 1 

NaTUKP lU 471 (10 8) 

• s ( mr I AriMiJl Mt B 11 2o (1938) 

• S men KemiMdeht D 11 29 (1938) 

•Annil lea! V penniea- \ 48(1915) 

• H ehrm T 9B& 145 (1988) 


Anti-Encephalomalacu Activity of dl-a-Tocopherol 
Recent work on K avitaminosiH in chicks offered 
an opportunity of studying the nutritional enceplialo 
malacia of growing chicto reoeiMiig certain supple 
rnents to their basal diet Some groups of chicks won 
kept on diet 108 of Pappenheimor and Goettsch' 
On this diet tho animals developed the symptoms 
as described by these authors We have now studied 
the offoct of the addition of certain v ogetnblo products, 
as it was our intention to carry out on elaborate 
fractionation of these materials along with the search 
for vitamm K In the meantime, synthetic dX a 
tocopherol preparinl after the method of Karrer el cd • 
was made available*, and we therefore tested the effect 
iveness of this substance directly agamst the disease 
Daily doses of the substance increasing proportionally 
to the weight of the ommals in quantities of 0 0076 
ragm per gm body weight per day completely pro 
tooted the ohioks against enoephalomalaoia 

In on earlier experiment m which another basal diet 
oontammg less fat was used, we had already noted 
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that the growth of the chicks was stirnulatcd by 
the same substance This latter observation is in 
accordance with the findings of H M Evans, (» A 
Emersom and O H Emerson* in experiments with 
rats 


beveral authors agree tliat there are two forms of 
the anti encephalomalacia factor, namely a fat 
soluble and a water soluble form Tlie above 
observations show that the fat solublo form is either 
identical with, or mav be substituted by the synthetic 
vitamin E It should further be possible to 
standardize vitamin E in fats by means of the 
anti encephalomalacia activity 
Biochemical Institute, 

Psj chiatric Laboratorj , 

University of Copienhagon 
Nov 20 

• By oourtciy of t HoOmann laKoelie&Co Baacl 


The "Du Noiiy Phenomenon" 

Some jears ago, du Nouy discovered the verv 
interesting fact tliat blood scrum is able to maintam 
its normal surface tension When a surface active 
substance like sodium oleate is brought on the surface 
of a serum solution, the surface tension is lowered 
for a very short time, but in a few mmutes regains 
Its original value (whereas the decrease of surface 
tension of water is a persistent phenomenon) 

Du Nouy believed this phenomenon to be due to 
the adsorption of oloato on tho surface of the largo 
protein molecules, the oleate molecules bemg thus 
eliminated from the surface of the liquid Ihe action 
of other strongly surface active substances, such as 
sodium taurocholate and glycocholate, is equally well 
neutralized by tho serum molecules To quote du 
Nouy, It explains why the liberation of those sub 
stances m the circulation does not carry with it a 
fatal haemolysis of tho rod cells — ^m the case of 
jaundice, for instance — although present in sufficient 
quantities to lower considerably the surface tension 
of an equal volume of salme solution Tho antag 
onistio action of the plasma proteins counteracts 
the effeot of the excess of bile salts and owing to 
this phenomenon of defence, the surface tension of 
the blood IS not lowered to a dangerous degree * 
This mterpretation is now generally accepted, and 
the deeonption of tho ‘du Nouy phenomenon appears 
in many text books and reviews on surfsMie phenomena 
of biological fluids (Brmkman*, HerCIk', and others) 
In the course of our experiments, we met with 
direct evidence that the capacity of the blood serum 
to neutralize the action of such substances as sodium 
oleate has little to do with colloidal adsorption If 
we prepare an ultrafiltrate of diluted serum, the 
fluid, although deprived of colloids, preserves its 
former oapaoity to neutralize tho action of oleate 
On the other hand, if, instead of ultrafiltration, we 
preoipitate the oaloium ions of the serum by addition 
of some oxalate, the oapaoity of such an ‘oxalated 
serum’ to neutralize oleate is greatly depressed 
Finally, we used a pure solution of oaloium chloride 
contammg as little as 1 0 or 0 5 mgm per cent 
calcium, which roughly corresponds to the oaloium 


content of 1 m 10 to 1 m 20 serum dilutions The 
neutralizing oapaoity of such calcium chloride 
solutions did not differ mai^edly from that of the 
above serum concentrations 

We thus arrive at the conclusion that the neutral 
ization of oleate (and probably also of bile salts) is 
not a colloidal but rather a salt effect, which is 
chiefly due to the calcium ions of the serum 

A detailed description of these experiments will 
be published elsewhere 

D Rubinstihn 

Department of Biophysical Clxemistry, 

All Umon Institute of Experimental Modiome, 
Moscow 

du Noay Surboe BqoUlbrla of Bloloiloal ind Orgsnio Colloid* 
(New York 1926) 

Brinkman, R Abcrhalden s Handbuch der biolog Arbiits 
methodtu IV 4 1417 (1927) 

■UerSlk F OberSiotaenipannung in der Blologle und H dizlii 
(Dnwden Lelytlg 19J4) 


Crystallme Vitamm B, (Adermm) 
Analyses of vitamin Bt (adermm), isolated m a 
crystalline state from yeast by Kuhn and Wendt* 
from rice pohshmgs by Keresztesy and Stevens* and 
by lohiba and Michi*, estabbshed its empirical formula 
as C,H„0|NC1 It seems, however, that vitamin B, 
was prepared so long ago as 1932, though its physio 
logical importance was not recognized In a paper 
by Ohdake* dealing with oryzanin (vitamm Bi 
from rice polishings) a by product, obtamod from the 
so called basic silver fraction (pH 6 8-9 0) is 
described and the formula C*H|oO)N HCl assigned to it. 

Considering the properties of the substance, the 
presence of trivalent carbon or quadrivalent mtrogen 
IB very unlikely, so the total number of hydrogen 
atoms should be either 10 or 12, instead of 11, 
calculated from the analyses If twelve atoms of 
hydrogen are present, the empirical formula of 
adermm results cmd, if one compares the properties 
stated* (‘ long, colourless plates, easily soluble in 
water, less m alcohol, not m acetone, benzene, ether 
etc , melting point 204-206°, uncorreoted (deoom 
position) , strong Pauly’s reaction , precipitated by 
phosphotungstio acid”) with those reported for 
adermm, the resemblance becomes very clear 

P W WlABDI 

Laboratory of Physiological Chemistry, 

Umversity, Am^rdam 


* The origlaal iptrar beir 
have been tniuUtea back I 


imr aooeulble to me theee data 
Jbh fh>m a note In Dutoli 


Kuhn R and Wendt 0 £er 71 1118 (193S) 

* Keraiteer, J 0 and Stevens J R J Amer Ohtm Sac SO 

1267 (19*8) 

■ lohiba A and Ulohl K Sn Pap Irut Pkpt Chem Sat (Tokyo) 
St 628 (19J8) 

* Ohdake S, BuU Agne Chtm Soe Japan 1932 


Rigidity in Protein Films, and the Properties of the 
Force-Aru Curves 

Proteins when spread upon aqueous solutions at 
sufficiently low surface oonoentrations exhibit the 
meohonical properties of two dimensional liquids A 
change of state ooours upon compression, the film 
acquiring marked rigidity m the plane of the surface , 
upon the slender biuiB of an analogy with the be 
haviour of proteins in bulk, the film m this rigid 
condition has been called a ‘gel’* A oonsequence 
of this ngidity is that whereas m the liquid film anv 
ohongs m pressure can be transmitted through a 
small aperture dividing the film mto two portions. 
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thia should be no longer possible in the case of the 
solid film, and the presence of a oonstnotion will 
result in an uneven distribution of pressures and 
surface concentrations We have observed such 
effects m proteui films divided by slits of various 
widths and have also noted m the liquid solid transi 
tion region a phenomenon resembling thixotropy 
Smoe considerable pressure differences in films of 
egg albumm can be mamtained mdefinitolv across a 
sht 100 mm wide, it Boomed possible that even in 
the absence of a slit, firictional drag at the sides of 
the trough during compression might cause the film 
to become heterogeneous , thus the stresses recorded 
by a surface balance situated at the end of the 
trough remote from the compressing barrier would 
not correspond to an homogeneous strain and the 
resultmg force area diagrams would be in error 
That such conditions exist in highly compressed 
films 18 clearly demonstrated by the following experi 
ment Talcum powder is sprinkled m a narrow thread 
across the liquid protom film at right angles to the 
direction of compression Upon compression of the 
him, the Ime of powder at first moves uniformly, and 
continues to do so up to pressures considerably above 
those at which the slit phenomena referred to above 
are to be observed , finally, howo\ or at pressures 
of 26-30 dynes/cin , a differential movement becomes 
apparent, so that the powder near the sides of the 
trough drags behmd that in the centre If the com 
preset fihn is left undisturbed the distribution of 
powder likewise romama unchanged 

A direct test of the magnitude of the errors 
occasioned by this property at various degrees of 
compression therefore seemed desirable Accordingly, 
after the force area curve for an ovalbumin film h^ 
been recorded in the usual way, the surface was 
divided mto two or three equal parts by means of 
one or two brass strips (conditioned with ferric 
stearate) extending from the surface balance to the 
other end of the trough Thus the area of the film 
was practically unchs^ed, while the length of wall 
in contact with it was in one case doubled, m the 
other trebled For ovalbumin spread upon 0 01 or 
0 10 Jf hydrochlono acid, the force area curves taken 
under th^ conditions were identical, to withm 
0 1 dynes/ora , with those taken in absence of tho 
lo^itudinal strips 

We conclude that, of the various mechanical 
properties of ovalbumin films indicated by tho char 
acter of the force area diagrams, none can be attributed 
to experimental artefacts ansmg from the rigidity of 
the film 

An account of these mechanical properties Will be 
published elsewhere 

J B Batxman 
L A Chambers 

Eldridge Reeves Johnson Foundation 
Umversity of Pennsylvania, 

Philadelphia Nov 22 
' HoghM Kitd RIdMl Proe Hoy Soe A 187 70 (10*12) 


The Lorentz 'Pdanzation' Correction and the 
Behaviour of Radio Echoes from the Ionosphere at 
Frequenaes near the Gyro>frequency 
Im a recent oonununioation*, we presented certain 
expenmental observations of the refliMtion of medium 
radio waves from tho ionosi*ere These results were 
mterprated as mdioatmg that the Lorents ‘polanza 
tion’ oorreotion was aero m the ionosphere This 


conclusion has since been criticized by Appleton, 
Farmer and Ratcliffo* (AFR), and by Booker and 
Berkner* (BB) These two groups of workers advance 
mterprotations of the experimental observations 
which besides being widely different from ours 
differ widely themselves 

In our communication wo showed that for radio 
frequencies somewhat below the magneto ionic gyro 
frequency fg, two echoes were returned from the F, 
region of the ionosphere fho echo of shorter dela\ 
we identified as the ordmary magneto ionic com 
ponont The second echo was interpreted, not as the 
usual extra ordmary component, but as a second 
component produced by reflection deep in the F, 
region, at the second reflection level of the ordinary 
component Wo were led to this mtcrpretation after 
detailed quantitative eoiisideration of the time re 
tardation and intensity of this echo, which were 
soriously inconsistent with its interpretation as 
extra ordinary 

AFR suggest that this upper echo is simply tho 
‘extra ordinary component which has been retarded 
m regions A, A, and the lower part of F, and they 
point out that penetration mto the upper part of F, 
past the first reflection level of tho ordmary com 
ponent is most improbable On the other hand the 
experimental results of BB show conclusively that 
the abnormal retardation of this echo is not produced 
between tho A and the F regions Moreover observa 
tions which we have maile on 440 occasions during the 
post BIX montlis show that tho polarization of this 
echo IS a complex mixture and has not the char 
actcnstics of the simple extra ordinary component 
found on higher frequencies 

BB, avoiding some of the diflli ultios onoountorod 
on AFRs viewpomt, suggest that the retardation 
ooours bi cause of lateral deviation m tho lower part 
of tho E region Since infinite retardation is found 
to occur at 1 38 Mo /s m Washington, while the 
gyro frequency fu is 1 63 Me /s at this level they 
adopt the Lorentz dispersion formula, which giVes 
infinite deviation (and therefore mflnite retardation) 
at tho Lorentz frequency /a ( I 27 Me /s ) In order 
to reconcile the discrepancy still remaining they 
postulate tho existence of approximately 2 x 10* 
heavy ions per c c thus bringmg fx to the observed 
frequency of I 38 Mo /s 

Tho accompanymg table shows the values of fg 
and fx at various heights above Washington and 
Sydney 


liW km 
2UU km 


Js Sydiiiv I /A W Mhlnirton 


We have observed, m Sydney, tlie frequency at 
whioh infimte retardation of the echo m question 
ooours This happens at a frequency of 1 40 Mo /s , 
which IS very nearly equal to /a at a height of 100 km 
If BB’s views are correct, there must therefore bo 
a negligible number of heavy ions at this height 
above Sydney 

It seems to us unlikely that such an enormous 
difierenoe should obtain between tho lomo densities 
above Sydney and Washington 
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From our own point of view, the retardation occurs 
high m the F, region, reflection occurring at the 
reflection level of the second ordmary component 
Infinite retardation is experienced when / •= fgooa 6, 
where 0 is the angle between the earth’s magnetic 
field and the direction of propagation. On the wave 
passing the first reflection pomt of the ordmary 
component, however, 0 -* 0 and mfinite retardation 
occurs when /p. 

The frequencies of infinite retardation experi- 
mentally observed at Washmgton and Sydney are 
therefore simply explained as being the values of fs 
at equal heights (340 km ) above these two places 
Penetration of the wave to these great heights is 
rendered possible by the fact that it travels along 
the magnetic field, m which direction no bamer exists. 
If our view be accepted, then the Sellmeyer, and not 
the Ijorentz, dispersion formula is to bo applied in 
the ionosphere, m agreement with Darwin’s* theoret- 
ical conclusion 

This work, which will bo fully described elsewhere, 
18 published by permission of the Radio Research 
Board of the Commonwealth Council for Scientific 
and Industrial Research. 


(} H. Munro 

University of Sydney 
Nov. 17. 

’ Martyn and Monro, Natues, 141, 169-iei (1938) 

■ tpploton, Fanner and aalcUtte, Natceb, lil, 409-410 (1038) 
’ Booker and Berkner, NaTDK*, 141, 502-563 (1938) 

• Darwin. Pror Hop Sue . A, 144. 17-46 (1934) 


'Forbidden* Lines in the Te I Spectrum 

A FEW years ago, one of us developed a method 
of obtaining the emission of ‘forbidden’ atomic 
spectral linos of various metals These linos have 
appeared in the spectrum of high-frequency ©leotrode- 
less discharges m the mixtures of a small quantity 
of a given metallic vapour with some inert gases such 
as argon or helium 'This method of excitation being 
applied to lead vapour led to the experimental 
proof of the existence of the magnetic dipole radia- 

In the spectrum of tellurium under the same 
excitation conditions, on a very strong background of 
Te-bands only faint traces of the ‘forbidden’ atomic 
magnetic dipole line X 6420 were foimd*. In our 
present experiments the mam effort was to increase 
the dissociation of tollurimn molecules. Satisfactory 
results were obtained when tellurium vapour of the 
density corresponding to that of the saturated vapour 
at 360°-400‘’ C was heated to about 900“ C The for- 
bidden Ime X 6420 A. (*P, — >5,) appeared even in 
the case of pure tellurium vapour When argon or 
helium was admitted to the tellurium vapour the m- 
tensity of this Ime became considerably larger with 
increasing density of the added gas Two other 
‘forbidden’ Te I Imes, X 4309 A (‘P, — *5,) and 
X 7909 A. (*Z), — ‘/S,), were also found. These lines 
are much weaker as compared with X5420 end 
appear m the mixtures of tellurium vapour with inert 
gases only, argon bemg m this respect much more 
ofleotivo thmi helium. 

The aooompaaymg diagram repreaenta the energy 
levels of the neutral tellunum atom belonging to the 
same lowest electron configuration 6«' 6p*. All these 
energy-levels, except the ground-level 'P|, are meta- 
stable imd no spontaneous transitions between 


accompanying the noimsl electric dipole radiation 
may occur m accordance to the Laporte selection 
rule Transitions corresponding to the emission of 
the obtained ‘forbidden’ Te I lines are mdicated by 
arrows The measured wave-lengths of those lines 
are m complete agreement with those calculated 
from the known values of spectral terms. 
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The transitions corresponding to these ‘forbidden’ 
lines are to be considered as spontaneous ones smee 
the lack of any sufficiontly strong external or inter- 
molecular oloctnc fields excludes the possibility of 
electrically perturbed transitions 'faking into 
account the selection rules for the quantum numbers 
J and L for tho electric quadrupole and magnetic 
dipole radiations, the line X 6420 (*Pi — ‘S,) is to be 
regarded as due to the pure magnetic dipiole radiation, 
and the Imes X 4309 ('P, - hS;,) and X 7909 (*D, - ‘5.) 
as due to the pure electric quadrupole radiation. 

A more detailed account of those exjieriments will 
bo published later 

H. NiBwoninrstAiiSKi 
F. Lipinski. 

Institute of Experimental Physios, 

University, 

Poznafi. 

Nov. 16. 


■ NIowmlnlrraliKki. D .Aeta phyi Pol , t. 175 (1933) . I, 285 (1934) , 

Phv$ Rev , 44, 854 (1933K C A . US. 2159 (1934) 

■ Nlewodnliufiiikl, H, »b»tnict In tho proKramroe of tho Seventh 

Congrosa of Polliih Fh)alcUt«, Cracow, p 20 (1984) 


Atomic Absorption Coefficients and Transition 
Probabihties 

Thbeb recent letters raise the question as to 
whether there is any experimental basts for applymg 
Kramers’ equation for contmuous absorption to 
astrophysical problems*. Ditchbum cites the 
anomalous phenomena shown by alkalis at the absorp- 
tion series limits os the only direct experimental 
evidence. A senes of papers* by me on the emission 
spectra of caesium vapour gives direct evidence as 
to the transition probabilities for the oontmuous 
speotra and Imo spectra of the levels 6 P and 6 D 
The first paper indicated that the probability of 
recombination depended on the pressure but sub- 
sequent work showed this to be erroneous, and the 
last paper (published after the appearance of Ditch- 
bum’s letter) shows that the oontmuous transition 
probabilities remam nearly constant with electron 
concentrations ranging from 10* • to 10** per cm • 
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and with pressurpR from 0 001 mm to 17 mm of 
morcury 

By the prmoiple of detailed balance, the con 
tinuouH atomic absorption coefficients at the Hnries 
limits can be derived The values are 3 0 x 10“” at 
the 6 P limit and roughly 3 x 10-" at the 6 D limit 
wlule Gaunt a* theoretical equation for hydrogen 
with frequencies effective quantum numbers and 
weights appropriate to csesium gives 2 6 x 10-" and 
3 7 X 10-" There is no reason to expect exact 
agreement here 

As concerns a8troph> sical applications the dis 
(harge conditions of pressure and electron coneen 
tration cover the range of conditions to bo expected 
in stellar atmospheres but not of course, in nebulie 
I me transition probabilities in the F and D seru s 
also have nearly hjdrogenio values but values for 
the S series are abnormally low Page has assumed 
that the mtensity of hydrogen emission lines measures 
the rate at which electrons recombine into the exc ted 
states while Mendel suggests that mtoractions bo 
tween atoms electrons etc will give a temperature 
distribution of excited states Experiments on the 
ceesium discharge show a temperature distribution 
at pressuies above 0 1 mm but not at low pressure 
It 18 very desirable to obtam more experimental data 
on transition piobabilities m hydrogen but con 
cluBivo exponments require measuromont of the 
concentration of excited or lonued states as well as 
of the intensity of the radiation 

1)BKD L MOHLBB 

National Bureau of Standards 
Wtishmgton D 0 
Nov 17 

Pago T L Natube 141 in? (193S) Montel, I) H Naturf 148 
433 (1938) nitchlium E W NATTOB 148 76fl (1938) 

'But SlaiKf J EAMaivA 10 7'1 (1933) J RttearehSat But Stand 
16 217 (1936) 17 46 and 846 (1936) 81 697 (1938) 

• Proe Roy Sue A iSH 664 (1930) 


Electrolytic ‘Polishing’ of Zme 
It has been pomted out to us bv Prof C O 
Bannister and Mr P G McCarthy, University of 
Liverpool, that the current /voltage relationships 
shown by the curve given m our previous communica 
tion* do not apply to conditions m which the electrical 
enei^ is obtained directly from a suitable low tension 
supply, as distinct from the potentiometer type’ of 
circuit used in our work We have confirmed that 
with electrolyte and electrodes as previously described, 
the use of a 12 volt storage battery (with adjustable 
senes resistance) gives a curve precisely similar to 
that obtamed by Hedges' for the anodic polarization 
of zmo m 8 per cent solution of sodium hydroxide 
Up to a cntical value m the neighbourhood of 1 volt, 
the potential difference ewross the bath termmals may 
be progressively increased, with an accompanying 
rapid increase m current density, as m our onginal 
experiments Tlie fall m current density beyond this 
pomt, however, is now ewcompanied by a sudden 
rise m potMitial to about 4 volts, no intermediate 
values being obtainable Polishing of the zmo anode 
may still be effected, but only at t^ hi|ihcr potentials, 
with simultaneous evolution of oxygen Pohshing at 
lower (controllable) potentials without gas evolution, 
occurs only under conditions which give rise to the 
oharootenstio curve previously recorded, and this, we 
now find, is dependent on the use of the potentio 
meter arrangement, the advuitages of which, m this 
type of work, are confirmed 


In our original exjierimonts a 60 ohm adjustable 
rheostat m a 240 volt d l circuit was us^ as a 
potontiomtter from which the current supplied to the 
bath was taken Lower tension supplies may how 
over, be imployed provided that the potentiometer 
resistance is reduoeil occordmgly , for example we 
liavo obtamed pre< isoly similar curves using a 1 2 volt 
battery with a 4 ohm poteritiomotor resistance The 
criterion is that the rtsistance of that section of the 
potentiometer in parallel with tht cell sliall be small 
m comparison with the cell rt sistanoe 

Under those conditions, relatively large incretisos in 
cell resistance duo to anodic polarization hove a neg 
ligihle effect on the resistance of the joint system and 
hence on the potential difference across tlio coll term 
inals , that IS this jxittntial difference is controlled bv 
the particular fraction of the potentiorni ter resistant i 
in the jomt circuit Any increase in t ell resistance is 
accompanied howiver by an immediate fall in the 
cum nt (in our experiments this marks the commence 
ment of the polishing range) which thus affords a 
sensitive indication of changes taking place within 
the coll On the other hand if the potf ntiomcter 
tapping resistance is high compared with the coll 
resistance thepott ntial difference across the terminals 
18 controlled by the cell resistance itself the net 
result bemg similar to that which obtams for the low 
tension source of current with senes resistance that 
18, the arrangement does not permit the cell voltage 
to lx lontrollod extomally throughout thi. range 
invest igatod Usmg the arrangement previously 
describe the characteristic curve has now bei n 
established both for liigh jiunty zinc (more than 
09 99 per cent zinc) and for zinc containing 1 jior cent 
lea I Ihe cathode may be either zinc or oopjxjr but 
should preferably have about ten timei the area of 
the anode 

Wo are mdebted to Prof Baimister and Mr 
McCarthy for direetmg our attention to the possible 
alternative current/voltage curve which we have dm 
cussed above and also for their concurrent o in the 
publication of this further note 

W H J ^ PRNON 
E G Stroud 

Chemical Research Laboratory 
Teddington, Middlesex 
Doc 16 

VatuRB 148 477 (1938) 

•J Chrm for 2681 (1926) 


The N’Goureyma Meteoric Iron 
A UNIQUK typo of meteoric iron fell at N Ooureyma 
French West Africa, on June 16, 1900 It fills the 
66th group of Brezma’s classification', 66 Breccia 
like Octahednte N Ooureyma group, Obzg Molten and 
drawn out Iron of the Zacatecas group Brezina 
defined Zacatecas as 64 Breccia like OftahedrtU 
Zacatecae group, Obz Octahedral nuggets breccia 
like with globes of Troilite 

N Goureyma was described by E Cohen’ with 
excellent photographs of the very remarkable ex 
temal sculpturmg of the iron I desire to refer to 
Cohens suggestion, which appears to have been 
generally accepted that the iron m oonsequenoe of 
Its very flat form, softened throughout its mass 
perhaps to the meltmg pomt, as it entered the 
atmosphere’ In support of this he adduces “a large 
number of phenomena which, up to the present, have 
never been observeii in any other iron ’ Among these 
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ho gives “the fluid arrangement of the troilite — 
forming an arrangoment closely resemblmg the fluid 
structure of terrestrial rocks ; the lack of an alteration 
zone ; the unusually varied and m part bizarre relief 
of the anterior surface”, etc 

I have recently polished and etched a full-sized 
transverse section of this iron It shows an alteration 
zone which vanes m thickness from up to 2 mm. at 
the ridges to J mm. or less at the hollows of the 
surface. This alteration zone can be duplicated, for 
example, m the iron which fell at Kembang, Java, 
on August 30, 1919, the interior of which is a normal 
octahiSrite. There apiiears to be no valid reason 
for the assumption that the internal structure of 
N’tJoureymrt is due to softening or melting m its 
flight through our atmosphere, or for regarding it 
as an exception to the general rule that such heat 
effects are confined to a shallow skm and that the 
Ulterior remains cold durmg the fall In the case of 
meteorite craters, as at Henbury* and Kaalij&rv*, 
fragments of the crater meteorites aro found remark- 
ably distorted in their internal structure by boat and 
shock, but this effect is attributed not to friction in 
the air, but to the momentum of exceptionally large 
and fast meteorites bemg sutficient for them to reach 
the ground with much of their cosmic velocity unim- 
paired, the sudden stop resulting m a groat rise of 
temperature throughout the mass No such effect is 
suggested in the case of N’Qoureyma. 

There remain two possible explanations of the 
structure of this meteorite. The first, and most 
probable, is that it is duo to plastic flow within a 
cosmic body approaching planetary dunensions of 
which the meteorite is a fragment The other is that, 
in course of its wsndermgs, an iron of Zacatecas typo 
approached near enough to the sun to be softened 
and drawn out Such an explanation has been 
suggested by Dr L J Spencer* for the ‘metabolite’ 
structure of Mumpeowie, but that meteorite does not 
show the unique ‘drawn-out’ structure of N’Goureyms, 
which it IS diffloult to visualize as a beat effect m 
free space. 

R. Bbofobd. 

Kyanoutta Museum, 

South Australia. 

Nov. 12 

' llri'iliui, A , Pne Ainer Phil Soc , Phltadelphls, *», 246 (llW4) 

‘ l otwn, B , Anier J Sci , fiv), U, 258 (1903) 

• Sixncrr, L J , Mm Mag , U, 387 (1933) 

< Spencor, I. J , Min Mag , ff, 76 (1938) 

‘ Spenerr, T. J , Mm Mag , M, 13 (1936) 


Formation of Widmanstitten Figures in Meteontes 

In a recMit communication*, Prof. E. A. Owen 
advances a theory to account for the Widmanstatten 
figures in meteorites He suggests that the meteorite 
IB heated to * high temperature in its passage through 
the earth’s atmosphere and is then suddenly cooled 
on commg to rest in the earth and that m consequence 
a distorted body-centred lattice, in metastable 
equilibrium at ordinary temperatures, is produced. 
He supposes ftirther that the Widmanstfttten flgu^ 
grow by “prolonged annealing” at ordinary tempera- 
turea in the earth. 

It IS, however, generally accepted that a meteorite 
will not be heated appreciably, except near its surface, 
m the very brief penod during which it traverses the 
earth’s atmosphere, most of the heat and liquefied 


and vaporized portions of the surface bemg camod 
off by the air itself. This conclusion rests upon tin. 
well-known observation that m an ootahedrite it is 
only near the surface (“the burnt zone") that the 
Widmanst&tten figures are much broken down and 
oonfuBod. The same effect can easily be produced 
artificially by heatmg a piece of ‘normal’ meteoric 
iron 

The most direct evidence for this contention is 
provided by such meteontes as Cabm Creek and 
Charlotte. Both of these were seen to fall and, when 
examined afterwards, both exhibited normal Wid 
monstfttten figures surrounded by the usual bund 
zone. 

It may, therefore, be concluded that the hoatuu 
produced by passage through the earth’s atmosplieri 
IS insuifioieat to affect the structure of the meteorite 
beyond a depth which does not generally exceed hall 
an inch, and that the Widmanstatten structure is one 
which existed in the body before it traversed oui 
atmosphere. 

In view of those facts. Prof. Owen’s theory appean 
untenable 

Wo hope shortly to publish (he results of somi 
extensive studies of the constituents of raeteorio iron 
which we have made, using thermo-magnetic 
miorographio and X-ray methods, and to discuss then 
significance. 

S W. J Smith 
J. Youno 

130 Westfield Road, 

EdgbMton, 

Birmingham 
Deo 7 

■ VtTIRB, 14«, 999 (1938) 


Relauonship between Household Income and Foot 
Expenditure 

SiNCB publishing the results of a study of tlu 
consumer-demand for milk among 300 poor working 
class families in Leeds*, an analysis has been madi 
of data relating to household moome and foot 
expenditure collected during mvestigation. ‘House 
hold income’ refers to the money the housewife hail 
for housekeeping purposes and not the total earning 
of the members of the household. ‘Food expenditure 
represents the expenditure on all foodstuffs, inoludmg 
groceries, meat, vegetables, milk and similar goods 

The average household income was £l Ifls. lid 
per week, and the average household fo(xl expenditure 
was 19«. id , or 9s 9d. and Ss Id. per head per week 
respectively. The regression equation connecting 
income (F) and food expenditure (F) was denved to 
determine if the relationship between the two factors 
was linear or ourvilmear. The coefficient of moome* 
(F*) was not significant and the equation became 
F - 0-82F - 8*83. 

The correlation [coefficient Rjpy was 0 92. Thus 
there w a close Imear interdependence between in- 
come and food expenditure among families exunined. 
and on the average for every Is. change m moome 
food expenditure changed 7|d. The partial correla- 
tion coefficient Rrv XT connecting income (F) 
with food expeD4iture {F) after eliminating changes 
m the number of adults (X) and children (x ) m the 
families was 0*85, which indicates that m households 
of constant constitution there is a close relatKmship 
between the factors under consideration. 



NATURE 


llbJ 


No 3609 Dec 31, 1938 

The conclusion drawn from this analysis is that 
among the families oxaramed a change in incomo 
(according to the dehnition adopted) is reflected by 
a proportionate change m food expenditure 

E R Rhansby 

National Milk Publicity Council, 

14 Blenheim Terrace, 

Leeds 2 Deo 7 

untnthr K £ Utdiial Offlotr W Nob 7 and 12 

A Comprehensive Fundamental Electrical Formula 

fHB equation given by Dr C V Drysdale m 
Natubb of December 3 presents a useful picture 
in electrical concepts of the forces acting respectively 
upon stationary and moving electric charges By 
incorporating permeability m the term for the 
velocity of electric wave propagation, he avoids, if 
he does not annihilate, magnetic notions In the 
second term of his equation, the force is seen to 
depend not on the difference of the velocities, V 
and F', of the charges, but on their product This 
suggests that the force is determmed by velocities 
solely with reapiect to a basin medium There is still 
hope therefore of immortality for Maxwell and for 
that “glorious work of line intelligence”, the ether 
Rollo Applfyakd 

80 St Mary s Mansions, W 2 
Dec 9 


A Visual Phenomenon 

Ihk interesting visual phenomenon described bj 
Mr Dartnall m Natuee recently* was observed by 
Helmholtz many years ago* The effect — the appear 
anca of a purple after image m a patch of light 
alternating at a frequency just below the critical 
frequency — ^no doubt arises from thi differential 
rate of development of after images of different colour, 
but some observers whom I tested a >ear or two ago 
were unable to sot the phenomenon at least under 
conditions when it could be roatlilv observed by 
nijself and others I then found that those who 
could not see the effect wore those who gave a delayed 
type of recovery curve after light ailaptation* as 
recorded by the bmooular matching method 

The number of observers tested was msuflicient 
to make the correlation absolutelj certain, but the 
relation may prove of further mterest in cotmootmg 
adaptation processes with after image phenomena, 
and the effect might prove of praoticial value in 
distinguishing one type of observer from another 
W D Wriort 

Imperial College of Science and I oclmology. 

South Kensington, SWT 
Dec 16 

■ NaTVRB 14S 1000 (1930) 

'v Hvirolioltz, H PliyHliil Rtuil Uiitioi t ^ (EUn by Optical 
Soviet) of America 1924) 

•Wrlslit W 1) Perception ol light (Bla kli and Son 1938) 


Points from Foregoing Letters 


Dr N Hampton FAraucY reports the synthesis of 
pseudo methsemoglobin from alkaline heematin and 
native serum albumm derived from man and monkeys, 
and renames the pigment motheMnalbumm This pig- 
ment has not been found withm the blood corpuscles 
and cannot function as a respiratory pigment It is 
not excreted by the kidneys, apparently owing to its 
largo molecular size 

Injection of magnesium given subcutaneously to 
hedgehogs m autumn produces, aocording to Dr 
Paavo ^umalamen, a cold blooded state similar to 
hibernation, but also mcreases the amount of adron 
alme and sugar m the blood By mjectmg msulm at 
the same time, the formation of excess sugar is pre- 
vented and a state almost identical to hibernation 
IS induced 

Synthetio vritamm £ (dl a-tooopherol) m doses of 
0 0076 mgm per gm body wei^t per day protects 
chicks against enoephalomalaoia (a defioienoy disease 
brought about by feeding ohioks on a special diet), 
according to experiments by Dr. H Dam, J Glavind, 
O Bemth and E Hagens 

The abihty of the serum to counteract the surface 
tension lowering effect of sodium oleate emd similar 
Bubstuioes (du Nouy phoaomenon) h due, according 
to Prof D Bubinstem, to the presence of oalcium 
ions and not to proteins, as generally assumed 

Bxperunents earned out by J B Bateman and 
^ L. A. Chambers with surface films of egg albumin 
on dilute hydroi^ono acid, with vanous ratios of 
wall to surface, ihow that the drag-effect of the walls 


which, It was thought, might account for some of the 
ngivlity effects observed does not in fa< t approciablv 
mfluonoe the force area diagrams 

Dr D F Martjn and & H Munro discuss 
cntioisms by Appleton, Farmer and Ratcliffe, and 
Berkner and Booker, of their former conclusion that 
the Lorentz jwlarization’ term is zero m the lono 
sphere They advance further oxiionmental f icts m 
supjiort of their pomt of view 

The ‘forbidden’ lines 6420, 4309 and 7909 A m 
the To I spectrum have been obtamed by Prof H 
Niewodniozahski and F Lipihski by heating 
tellurium vapour of suitable concentration to 900° C , 
especially in presence of argon or helium The 
measured wave lengths agree with those calculated 
from the known values of spectral terms 

Measurements of transition probabilities in the 
oacsium discharge for transitions giving rise to tlie 
contmuous spectrum m the nsible region have been 
made by Dr F L Mohlor over a wide range of con 
ditions Values of the transition probabilities and of 
the continuous absorption cooffioients seem to be 
independent of pressure and electron oonoentration, 
and the numerical values are similar to the theoretical 
values for hydrogen 

Dr W H J Vernon and E G Stroud point 
out that the charaotenstio ourrent/voltage curve 
obtained m their process for the onodio ‘polishuig’ 
of zmo depend on the use of a potentiometer arrange 
ment for the supply of current to the bath A possible 
alternative form of curve is discussed 
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Research Items 


Recent Discovery and the Upper Paleolithic 
Dk Dorothy A D Garbod has pointed out the 
need for re orientation and revision in the study of 
the cultures of tho Upper Palaeolithic in the light of 
archaeological discoveries of the last twelve years, 
more especially as a result of research outside 
Europe (Proc Prehuit Soc NS 4, 1 . 1938) The 
traditional classihcation based upon evidence mainly 
French must now give way to a classification based 
upon the throe cultural elements of prunary imiior 
tanoe manifested in the hand axe mdustries, flake 
industries, and blade mdustries of which the first 
two run back ns far as we can see, whilo we are 
beginning to realize that the origin of tho third may 
have to be sought much farther back than we have 
su8i>octod In EuroiK) the blade industries appear 
after tho extinction of Neanderthal man and the 
arrival of Hotno sapiens though in certam areas 
industries of Moustorian trsidition Imgor on into 
Upper Palffiolithio times Reviewing recent evidence 
from i ranee Spam Italy, North and South Germany, 
Moravia Rumania, South Russia Transcaucasia 
Palestme, Egypt North Africa and Africa as a whole, 
a theoretical picture is presented in which tho 
Chatolperronian the earliest identifiable phylum of 
tho blsbde cultures, emerges in some as yet unidentified 
centre in Lower Paleolithic tunes Ultimately it 
sends out two branches one to East Africa and one 
to north east Europe, which develops into the 
Gravottian Meanwhile another stock, the Aungnao 
lan, pushes westward and separates mto two groat 
provmces From tho Aungnacian and Gravettian 
centres, migration moves into central and eastern 
Europe along the southern edge of the loe sheet, \mtil 
at the extreme limit of this journey we get the 
characteristic French sequence At the close of the 
Pleistocene, migration on a large scale comes to an 
end, and numerous loc^l variations grow up all over 
the palsBohthio world 

Iron Deficiency in Pregnant Rats 
ir L Alt {Amer J Du ChM , 56, 975 , 1938) 
made a study of female albmo rats which were fed 
with an exclusive diet of whole milk powder and 
subjected to one or two pregnancies He found that 
a single pregnancy did not cause antemia but resulted 
in a marked depletion of the iron content of the liver, 
while a second pregnancy caused moderate atuenua 
due to deficiency m iron Tho first litter of female 
rats with mild iron deficiency had normal hsemoglobm 
values at birth, but there was a considerable reduction 
m the total iron content The second litter of rate 
on a diet deficient m iron showed a decrease m tho 
luemoglobm content of the blood at birth, and the 
total iron content of these animals was r^ucod to 
one fourth the normal On the other hand, supplements 
of iron to tho milk powder diet completely protected 
the mother and offspring against iron deflcienoy 

Vitamin C m Pregnancy and Lactation 
H M Teel, B S Burke and R Draper {Amer J 
Dxs OMd , 66, 1004 , 1938) have found that the 
amount of aeoorbio aoid in plasma from the umbihoal 
cord blood of mfants at birth was two to four or 
more times greater than that m maternal plasma 
taken at the tune of deUveiy, and that plasma from 


the umbilical vom contained slightly more SMOorbu 
acid than that from tho umbilical artery They have 
come to the conclusion that the maternal n^ for 
vitamin U was consideifably increased durmg preg 
nancy and that the foetus m tUero acted parasitioalh 
on the mother as regards vitamin C T H Ingalls 
R Draper and H M Teel (ibvd , 1011) made a studj 
of the vitarmn C content of the breast milk and ot 
maternal and infant blood plasma during the nursing 
period, with the followmg results i resh breast milk 
from mothers on the usual diet of a maternity ward 
contained an average of 4 6 mgm of ascorbic ac d 
per 100 o c durmg tho first two weeks of lactation 
and the breast fed babies of such mothers received 
on average of 28 mgm of ascorbic acid daily When 
a liberal amount of vitamin C was added to tlie 
mother s diet, the ascorbic acid content of the breewt 
milk increased to 7 3 mgm per 100 c c , and the 
babies of such mothers received an average of 46 mgm 
of asoorbio acid daily The breast milk of mothers 
who sold their excess supply contained an averagi 
of 3 7 nigm of ascorbic aoid which decreased to 
0 3 mgm after pasteurization and marketing so 
that the uifant fed on pasteurized human milk 
received an inadequate supply of vitamin C unless 
ho was given an additional amount of the vitamin 

Development of the Vertebrate Head 
Edward Ph*ij>s Alias jun , is well known to 
morjihologists for his researches, extending over maiiv 
veers, on tho structure of the vertebrate head, and 
ho now sets forth his views on tho development of 
the prechordal portion (/ Anat , July 1938) His 
article mcludes a consideration of the Plagiostomi 
Holooephali, Cyolostomata, and Ganoidei, and pro 
poses to consider the Toleostei Dipnoi and Amphibia 
It IS suggested that possibly in all vertebrates the 
polar cartilage is the pharyngeal element of the 
mandibular branchial bar, while the trabecular and 
palatine cartilages are the dorsal and ventral lialves 
of tho premandibular branchial bar which develops 
m the mandibular process In the ohondrooranmm 
the ethmoidal region is in the main derived from 
premandibular branchial rays Tho septum nasi m 
the Elasmobranchs always contains a cavity which 
IS the ventral part of the embryonic oavum inter 
nasale The hypophysis is developed m relation to 
a fold actual or unplioit that lies approximately 
between the oramal a^ visoeial ectodermal surfaces 
Ihe mtemal opening of tho fold lies opposite tho 
huid end of the ii^undibulum, and tte external 
opening lies opposite the pre optic recess 

A Population Study of an Australian Earth Mite 

PAMfHi,BT No 84 of the Australian Council for 
Soientific and Industrial Research has recently been 
issued under the title “A Population Study of the Red 
l^ed Earth Mite (HaU^yc^ destructor) m Western 
Australia’ , by Mr K R Norris The mite is a 
notable pest of clover pastures m the west Whiii 
it can be oontrolled on a small scale, as, for example 
m market gardens, by spraying, this method cannot 
be apphed economically on grazing land Here help 
must be sought chiefly from methods of altering the 
environment of the mite, such as by changing the 
composition of the pasture, or by mtroduomg a 
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natural enemy The foundation for work of this 
type 18 an aoourate knowledge of the relationship 
of the mite to its environment, and of the conditions 
which influence its abundance Appreciating this 
position, the University of Western Australia 
appoint^ two Hackett students to make a careful 
study of the biology of the pest The present pam 
phlet constitutes the results of tlic field investigations 
which were earned out The work is now being 
continued by the Council, which is being assisted by 
a committee representative of the University of 
Western Australia, the Dejpartment of Agriculture of 
Western Australia, and of itself Mr Norris shows 
that three generations of the mite ooiur during a 
year at Guildford, Western Australia It does not 
occur during the summer, but pastures are attacked 
in the autumn, winter and sprmg, especially severe 
damage being done in the first named season The 
mitos are earned over the summer in the egg stage 
In the search for lumting factors which influence the 
abundance or scarcity of the mite, very few have 
been found to be of direct significance The mite 
appears, in fact, to be Imiited m the mam by the 
amount of vegetation available — predators suid para 
sites. It seems, play little or no part at all 

Apple Storage 

Thf work of Kidd and West has demonstrated 
that it IS bad praotioe to store apples of differing 
degrees of ripeness m the same store, since the 
ethylene produced by ripe fruit shortens the storage 
life of unripe fruit The same authors Ixave now shown 
(J Potnol and Hart Sc * , 16, 274 , 1938) that 
lentioel spots may be produced on apples of a given 
variety by storing with ripe fruit of a different 
vanety Similar lots of Bramley’s Seedling, Edward 
VIl, or Laxton’s Superb apples in the pre chmaotorio 
condition were placed m store on October 4 with 
either Worcester Pearmain or James Grieve fruits 
The latter varieties were yellow, ripe and greasy and 
definitely past the climacteric peak Gas mixtures 
of either (a) air or (6) 10 per cent carbon dioxide, 
10 per cent oxygen and 80 per cent nitrogen were 
pas^ through the chambers Control chambers 
oontamed the npe and unripe fruits stored separately. 
When the fruits wore examined on January 31, 
severe lentioel spotting had occurred on the Laxton’s 
and Bramley’s stored with the ripe varieties , but no 
spottmg occurred on the Edwai^ s nor on the now 
over npe Worcester’s and Onevo's Identical spottmg 
was produced on gas stored Bramley s and Laxton’s 
by adding 1 part m 600 of ethylene to the storage 
atmosphere for three weeks Ethylene also hasten^ 
the ripening of the gas stored fruits, but the ripe 
Worcester’s and Gneve’s had no such effect It is 
suggested that the oonoentration of ethylene pro- 
duced by the npo fruit was lower than that of the 
pure ethylene added, whilst a further possibility is 
that the npe apples produced a volatile substance 
which delayed npenmg 

Earthquake in the Bast Indies 

In co-operation with Science Service and the 
Jesuit Seismologioal Association, the U S Coast and 
Geodetic Survey have made a preliminary determina 
tion of the epicentre of the earthquake of October 20 
from records received at Fordbam, Honolulu, George- 
town. Weston, San Juan, Apia, College (Alaska), 
^u Lien, Jiaiula, Pasad&aa, Chicago, Burlmgton, 
Philadelphia and Euanoayo The epicentre is deter- 


mmed provisionally as near lat 10° 8 , long 123° E 
This 18 just to the north of the Island of Rotti, m 
the Suva Sea, and a little to the west of south of 
the epicentre of October 10 The time of origin of 
the later shock is estimated to be 2h 19 3m OCT, 
and the depth of focus normal No damage has been 
reported from this part of the world though this is 
probably because tho epicentre was submarine and 
the nearest land ver> sjiarsely inbabitecl 

Gas Works EfiBuents and Ammonia 

In the past. Great Bntam has suffi red gieatly m 
loss of amenities and beauty of landscape from want 
of forethought m tho disposal of trade wastes and 
liquid and gaseous effluents Industrialists ha\ e been 
too ready to assume, and tho State and the public 
too ready to concede, the impossibility of pro\ onting 
or remedying a nuisance arismg from raanufacturmg 
processes Each industry should be expected to take 
every possible step to prevent its operations from 
becoming a nuisance Dr Key s recent book ( ‘Gas 
Works Effluents and Ammonia”, Institution of Gas 
Engineers, pp 160, Us net) records how tho British 
gas industry has faced just such a problem la 1926, 
on the initiative of the president, Mr (’ 1? Botley, 
the Institution of Gas Engmeers began a study of 
the problem of disposing of ammoniacal liquor and 
the effluent resulting from its treatment 1'his 
problem had been rendered more acute by tho fall 
in the value of ammonia and the (haiige in the com 
position of gas liquor following changes in the process 
of gas manufacture J ho Research Committees of 
the Institution have spent £13,000, and many gas 
undertakings have m addition sfiont large sums I’he 
results have been brought togethoi in this book and 
show that tho problem is by no means bo formidable 
as was supposed, provided that rational and scientific 
control 18 applied m practice Dr Key s work touches 
upon all aspects It gives m a concise form just the 
mformation which the practical man will need and 
will oortamly find a welcome wherever coal la oar 
bonized It records an t xample which other industries 
might well follow 

Production of Negauve Ions 

The production of negative ions by tho impact of 
positive ions on metal surfaces has been obwrved 
It has been suggested that positive ions ma> capture 
two electrons from tin metal R H bloane and R 
Press {Proc Roy Sor , A, 168 284 ; 1938) have 

mvestigated the positive ions produced by bombard 
ment of the negative electrodes in a hot cathode 
discharge in mercury vapour Tho ions were analysed 
m a magnetic field and found to be mainly the re- 
latively light ions CO", They are probably 

formed by the sputtenng o'" occluded films Tlie 
ions apparently leave the metal with appreciable 
velocities, since they have energies greater than 
oould be imparted to them in the electric field 
Special experiments were done to oUminate tho 
possibility that these energies were acquired from 
unsuspected electrical oscillations In further ex- 
periments, a double mass spectrograph was set up, a 
metal plate was bombarded with known ions (Hg + 
Hg^ +) and the negative ions emitted were analysed 
and found to be CO-, C,H,- There seems to be no 
doubt that a metal surface bombarded by ions of 
one kmd can emit ions of another kind The existence 
of the Hg- ion, formed by electron capture, seems to 
be still m doubt 
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Transition Stages between Order and Disorder in 
Condensed Phases 


O NE necessary stage in the learning of physical 
chemistry is that in which the oryetallme 
state IS rt presented as one of perfect order — one 
molecule to each lattice point only disturbed by the 
thermal motion a quivering of the structure as a 
whole — and the liquid and gaseous states as entirely 
disorderly the equation of van dor Waals being used 
to demonstrate that a disorderly assembly of mole 
cules can undergo a two phase condensation This 
was the stage which the education of physical 
chemists as a whole had reached a few years ago 
hut now the gradual accumulation of new knowle^e 
about the detailed molecular structure of condensed 
matter is forcing us to loam lessons of which such 
pioneers as Boltzmann and Mie were in principle 
awar by the turn of the century They had jior 
ceivcd already in piarticular from specific heats and 
densities that molecules m a liquid must undergo 
very much the same motions as in the solid state 
Now we are learning that there may be a groat deal 
of Older in the liquid and a groat deal of disorder in 
the crystalline state, and it is even by no means so 
obvious as once it seemed that liquid and crystalline 
solid muft form two sharply distinct phases 

rhiB IS the state of knowledge which makes most 
opportune the German Bunsen Society s second 
discussion meeting which was organized by Prof C 
Wagner at Darmstadt on October 28 29 The mam 
purpose which this meeting served was to bring 
together v ery fully and systematically all the methods 
by w-hioh the molecular structure of condensed 
matter can be investigated and the results in respect 
of departure from the crude classical picture which 
have been obtamed 

Any of the following sorts of disorder may occur 
in the crystal (1) unlike atoms especially if not 
too unlike can exchange places , (2) lattice spaces 

may be unoccupied , (3) molecules (atoms, ions) may 
be present at wrong sites (mterlattioe spaces) , (4) 
molecules or ionic groups may be wrongly orient^ 
or may rotate 

(1) 18 a common occurrence in alloys In such 
cases for example p brass there is at low tom 
peratures a superlattice of orderly alternation of 
copper and zme atoms which becomes mcreasmgly 
disordered on heating and finally vanishes in a 
transition of second orfer to a random distribution 
while the ground structure, disregarding the dif 
feronces betwewi copper and zmo atoms remains 
substantially unaltered Borelius brought together 
a groat deal of experimental data on these place 
change transitions m alloys which have aroused 
revuved mtorest smee Bragg tmd Williams offered an 
explanation of them The basic prmciple of this 
explanation is that a small amount of disorder 
weakens the potential mamtammg the structure so 
that each further step towards increasing disorder 
becomes easier and easier, a fact which reveals itself 
in a oontmuously aooeleratmg rate of ohfmge with 
rising temperature, and a high and rising specific 
heat which drops abruptly when the disorder 
IS completed lius is known as a co-operative 
change 


A number of very sensitive optical electrical, and 
photo electric methods of mvestigatmg small amounts 
of disorder m ionic crystals have been developed by 
Pohl and his collaborators one of those the 
measurement of electrolytic conductivity in the solid 
has boon recently apph^ by Wagner to give quanti 
tative determmations of the disorder present follow 
ing a theoretical attack on the problem m conjunction 
with Sohottky 1 his is particularly sensitive to (2) 
a vacant ionic space behaves as a mobile ion of the 
opposite charge To obtaui additional information 
he purposely produces vacancies by adding impurity 
of another ionic type for example CdCli to AgCl 
Vacant spaces may be formed spontaneously ui 
something like vapour concentration ions of botli 
signs bemg missing m greater concentration as the 
accompaniment of (3) that is when some ions are 
displaced m the crystal m almost any concentration 
when impurities of another ionic type are added or 
when ions of variable valency are present or finally 
m Btoiohiometno amount when the numbers of lattice 
pomts for cations and anions is not m the same ratio 
aa the numbers of ions Usually tlie large anions 
form a substantially pierfect simple lattice while the 
cations form a more d isordered one in the mtorstioes 
For example in silver bromide the bromine ions 
form a cubical close packed lattice At room tern 
peratiu^ all but about one in a thousand of the silver 
ions occupy a similar lattice m the ottahedral inter 
stices of this one but by 400' C (the melting point 
IS 410' C ) no lees than 16 per cent of them are dis 
placed mto the smaller tetrahedral mteistioes a Agl 
provides a more extreme ease in this the anions 
form a looser body centred cubic structure and the 
silver ions are distributed practically at random over 
forty two possible sites m each imit cell — in fact 
they may well be regarded as forming a positively 
charged liquid permeating the anionic crystal, and 
they give nse to a very large electrolytic conductivity 
which IS practically unaffected when the crystal melts 
Such grow disorder as the latter is of course accessible 
to X ray investigation, and this method has pro 
duoed a multiplicity of examples, much more ooraplex 
than these simple ones and of a variety which would 
soon have become overwhelming without the newly 
devised systematic classification used by Laves m 
reporting on this field 

Following these two accounts of experimental 
resulte, their theoretical background m statistical 
mechanics was pamted m by Sohottky, with his 
usual meticulous attention to fundamental detail 
But even so there remain many difficulties to be 
disposed of m this complex field of theory Schott!^ 
and Laves suggested that a complete description 
can bo given m terms of the extent of occupation of 
a numter of interpenetrating partial lattices, but 
Debye m discussion indicated th^ it is also neoeesoiy 
to consider how the occupation of any particular 
pomt m one partial lattice influences the probability 
of occupation of neighbouring points m that and 
others This is of course implicit m the theory of 
CO operative changes, which Schottky presented m 
Kirl^oods approximation 
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After theae sorts of disorder characteristic of 
lystaJs composed of monatomic elementary particles 
ve come to another, (4) above, which only enters 
(vhere mdependent covalently bound Rroups of atoms 
ire present here we find a characteristic group of 
phenomena which may bo confidently attributwi to 
rotation or not fully determmate orientation of these 
groups within the crystal Whore polar molecules 
are present wo find large dielectric constants 
Pauling predicted this for HCl m 1930, and its con 
finnation enforced the acceptance of a h-ypothesis 
which had been received very sceptically when first 
proposed by Simon to account for specific heat 
anomalies , but it was certamly a shock to all pre 
conceived notions when Yager and Morgan found 
that the dielectric constant of molten camphor does 
not alter when it freoros only dropping to a low 
value m a transition 120“ below the molting point 
m spite of the size and rigidity of the molecule In 
many cases we find specific heats considerably 
exceeding the \ aluts of similar monatomic substances 
(for example NHifl compared with NaCl) The 
onset of rotation as temperature rises is commonly 
marked by a range over which the sjiecific heat rises 

0 very large values to produce a X point transition 
— this IS th* characteristic sign of a oo operative 
ffect it means that the rotation of a few molecules 

reduces the potential hmdermg the rotation of others 
and the theory of it is essentially the same as that of 
the CO operative place chetnge transitions m alloys 

The word rotation , mcidentally, should be inter 
|ireted rather cautiously for in many respects the 
same properties result if each molecule has a choice 
between two or more possible orientations I he 
actual extent to which the rotation is hindered must 
vary very widely from case to cose For polar 
tnoletules it can be actually determined when 
iielectric dispersion or absorption is observed, and 
nay be declared to bo low when it is not Rough 
istiniates can also be made from the specific heat 
urves, if the necessary ilata to reduce these to 
(onstant volume are available Usually they are not, 
nd to meet this Uucken mode bold use of empirical 
files m preparing what was in the outcome a very 
tistnictive review of the changes m specific heat 
rhich accompany rotational transitions It maj 
e presumed tliat the empirical rules are least reliable 
recisely in the mteresting regions where there are 
arge oo operative structural contributions to the 
peciflc heat, but this does not weaken the conclusion 

1 hat in many cases something like free rotation is 
ttained The X ray method is unable to give much 
nformation for the smaller molecules with only one 
eavy atom, but reveals rotation of paraffin chains 
i Pauling pointed out in his first paper on this 
ubject, and has recently been applied by Hassel 
o oyclo hexanol and its derivatives It will be 
fiteresting to see the result of an X ray study of 
iamphor 

The discussion of disorder arising m the crystal 
VOS completed by Uerlach s rojKirt on the ferro 
nagnetio Cune jioint, the prototype of co operative 
^ond order transformations, and a brief account 
lent by Sohorrer of the behaviour of Rochelle salt, 
its dieleotno analogue 

The rest of the discussion was devoted to the 
l omplementary ease of the order which is present m 
ubs^oea which are not crystals, that is, in liquids, 
fy«tsJhne liquids, glasses and rubber Debye was 
hiefly oonoemed to explam all the known fines of 
ttack by which we can discover the extent of the 


quasi ciystalline structure present in liquids The 
specific heat at constant volume of monatomic 
liquids indicates that the atoms possiss < oiisiderable 
potential energy not v'ory different from that m the 
solid The fine structure of the Ravloigh Ime m 
Hcatteied light reveals the same Light is only 
scattered from imgiilantios of density m the body 
having the same scale os its wave length Hence the 
molecular structure has iij influence but the scat 
teiing irrogulantii s are thos produieil b\ the 
thermal motion In a crystal it is known that the 
close coupling of the motions of noighbouimg moli 
culea (auses these motions to take the form of trams 
of soundwaves and the observed scattored light is 
reflected from these wave tniins according to the 
Bragg reflection law A doublet strut turv results as 
a Doppler effeit from wave trains going iii opposite 
directions It was at oni turn supposed that the 
liquid gave a triplet stmeturt owing to its inter 
mediary slate between gas and ciystal but it appears 
that this IS only a secondary result of the large 
differtneo between Cp and Cv m most liquids in 
water at 4“ Ramin foiuid only a doublet riiere is 
however an appreciable briaibning of the com 
ponont linos which as Zemiko remarked indicates 
that the wave f rams arc shorter in the liquid, showing 
higher damping 

The damping of supersomc waves m liquids can 
bo directly measured and is found to lie much larger 
than can be explauied by the viscositv and thermal 
conduction It can be explained if part of the com 
pressibility of the liquid involves molecular re 
arrangement having a relaxation time of the order 
of magiutude 10-'“ sec 1 his method has not been 
properly exploited yet The newest and best method 
of measurement agam uses the diffnw tion of fight 
in this case from artificially produced wav e trams 

To find the structure on a molecular scale wo must 
use radiations of much shorter wave length The 
blurred rmgs m the X ray diffraction pattern of 
liquids discovered by Debye and Schorror and given 
their full interpretation by Prms and Zemike tell 
us the average value of the product 8i 8i for any 
desired value of r, whore 8, and 8, are the deviations 
from the average electron density at anv two points 
a distance r apart from one another Tliough this 
does not suffice to give us a complete unamlnguous 
picture of the structure, it tells iw a great di al about 
it and allows us to reject false proposals We find 
that the arrangement of atoms in liquid mercurj is 
more nearly orystallme than random i-ather like a 
bag of marbles and that long shaped molecules 
favour parallel jxmitions, like a bag of nails Along 
any lino drawm m imagination through the substance 
we shall find a regular fluctuation m density, with 
much the average amplitude and period in the liquid 
as m tho crystal the great difference is that this 
periodic fluctuation is coherent over great distances 
m the crystal, but only over short distances m the 
liquid 

When dipole moleoules are present, we can agam 
use the dielectric properties to gam information 
about the freedom of orientation of moleoules the 
dieleotno constant of a d pole liquid is often much 
less than it would be if tho moleoules exerted no 
uifluenoe on each other s orientation Ad though the 
Debye theory of hindenng potential is doubtless not 
general enough, and must give plaoi to some such 
desonption as Onsager s, it direct^ attention to this 
source of information and provided the first quanti 
tative treatment sufficient to nile out any suggestion 
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that the molecules in a liquid rotate freely, un 
hindered by their neighbours The structure is quasi 
orystallme with regard to onentation as well as to 
translation 

In the concluding reports Kast dealt with aniso 
tropic liquids, Jonckcl with glasses and Wittstadt 
with rubber The transformation of such a liquid as 
p azoxyanisolc to the nematio state, at which we 
know from the optical properties that some 30 per 
cent of the rod sliaped molecules suddenly become 
roughly parallel to one another over fairly wide 
regions while the X ray scattering diagram scarcely 
alters and the fluidity actually mcroases, is probably 
one of the simplest of all transitions of a quasi 
crystalline to a crystalline state Kast s presentation 
of the facts was very favourable to i rank s theoretical 
description of the change Jenckel concerned himself 
mamly with the transformation pomt of glasses 
This IS the temperature at which the viscosity 
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becomes so high (about 10**) that molecular rearrange 
ment no longer takes place m times compatible with 
human patience Below this temperature the oo 
efficient of expansion and the speoiflc heat are much 
smaller It is chiefly mterestmg m the present con 
nexion for showing that moleoiflar rearrangement m 
the liquid contributes largely to these properties 
above that temperature Rubber provides a superb 
example of the way m which the various Imes of 
attack described al^vo, thermal, Rdntgenographic 
dielectric and statistical mechanical, have been applied 
to the elucidation of a peculiarly complex case The 
presence together of Kuhn, Meyer and Thiessen 
ensured a lively discussion 

Prof Wagner and the Bunsen Besellsohaft are to 
bo congratulated on the success of this, the second 
Dtskusaionatagung which it has organized after the 
Faraday Society model, cireulating all mam con 
tnbutions in full beforehand F C Iravk 


Science an 


A t the Science Museum, South Kensington, there 
has been arranged a special War Office Exhibi- 
tion which for a period of three months, gives 
visitors an opportunity of acquainting themselves 
with the numerous pomts at which science comes 
into contact with the work of the British Army It 
will probably surprise many to learn that, at the 
several training centres for boys who enter at four 
toon years of age, technical instruction, both prac 
tical and theoretical, is given which compares 
favourably with that obtained by the average 
apprentice m civil life At the Military College of 
Science, Woolwich this resMihes its highest develop 
ment m the training for the grade of artificer. Royal 
Artillery, the course for which extends over five years 
and produces men of high teoluuoal skill Mechaniza 
tion accounts for a great increase in the engmeenng 
requirements of Army services, and the extent of this 
will be realized from the exhibits showing the pro 
parations for the driving and maintenemoe of trans 
port vehicles and tanks and for the repairs carried 
out in the heavy workshops operated by the Royal 
Engmeors and Royal Army Service Corps The hi^ 
stage of development reached in the signals and 
wireless services is demonstrated and here, to a large 
extent, the apparatus has to be Specially designed 
for the conditions of use m the field, though, so far 
as possible, commercial forms are adopted 

In certain branches, it will be seen that the Army 
has been leading the way, and this is notably the case 
m the making of maps The exhibit shows that the 
War Office, breaking away from the Continental 
practice, has developed a comparatively simple 
method of aenal surveying, and the various stages of 
m a k i n g the types of maps which can be produced 
m the field are illustrated The manifold services of 
the Royal Engineers can be seen m exhibits of 
different kmds of bridges made and used m war, and 
m extunplee of dnnohtions, water supply arrange- 
ments with well sinking and distnbution, and such 
woric as the drainage schemes earned out m oon- 
jlhlStion with Royal Army Medical Corps anti- 


l the Army 

malarial measures at places like Singapore Medical 
science is represented by models of field disinfectors, 
water punfiers and the latest typo of small cook^ 
for use m tanks 

In the Air Defence Section some highly sen ntific 
exhibits are to bo seen The sound locator is baaed 
on the prmciple of human hearing whereby when 
waves of sound reach the ear, the head is turned 
until they come equally to each oar So, the locator 
is turned until its trumpets, one pair for bearing and 
ono pair for elevation, give the position of the source 
of the sound The Vickers predictor is, m a like 
sense, a pair of mechanical eyes In addition to 
ranging its target, it gives the bearmg, the elevation 
and the right fuse setting making allowance for 
trajectory curve, wind, and even for variation in 
barometric pressure m the upper air Its information 
IS transmitted electrically to dials on the guns, and 
all that the men on the gun havo to do is to keep 
mechanical pointers in Ime with the electrical 
pointers 

Research in Array matters is much more oo 
orduiated than it is m civil affairs Development in 
one direction has immediate repercussions in others 
— ^if, for example, a gim of higher rate of fire is 
visualized, questions as to ommumtion, supphes 
and possibly man power will have to be d^t with— 
and consequently the research organization is very 
broadly based as the exhibition will show A most 
interesting exhibit is the R D Caihera which films 
shells as tl^y are actually fired The Ballistic Section 
also shows the Brown Hall photographic lorry whioli 
enables this filming to be done m the field and the 
cascade thyratron which measures bullet velocities 
when ‘bursts’ are fiired The Chemical Research 
Branch at Porton and the Experimental Estabhsh 
ment at Bugm Hill are also represented, and this 
aeotion of Iffie Exhibition conveys an impression of 
the unceasing scientific mquiry that is oondiuted by 
the War Office to ensure that t^ higher siBoiency 
of man and material may be attained m the require 
mmts of the Service 
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Carnegie Institution of Washington 

Dedication of Elihu Root Hall 


T o foster Its piogrammo for the intor})retation of 
scientific research, tlie Carnegie Institution of 
Washington dedicated, on Deoeinbor 8 last a new 
wing for Its administrative building m Wasliuigton 
The new wing oontama a Iwautiful auditorium, seat 
ing nearly 600 people and also exhibition halls and 
additional offices 

Mr Elihu Root, former Secretary of State Secretary 
of War and United States Senator, who from 1902 
until his death in 1937 served as n member and 
later as chairman of the Board of Irustees of the 
Institution, was the diroctmg head of the mo^mtnt 
to provide funds for the erection of the new wing and 
the new hall has been named after him 
Dr John C Merriam president of the Carnegie 
Institution of Washington who is retiring on 
December 31 after eighteen years of service, in 
mtroducmg Sir Richard Gregory to deliver the Llihu 
Root Lecture on Cultural (’ontaots of Seienoe” (see 
Nature of December 17 p 1069), said that the 
dedication of the Hall marked the reali7ation of a 
plan which had been m the nund of Mr Root and 
before the Board for many years, as furnishing the 
Iiossibility of better mterpretation of researches eon 
duoted by the Institution “This very beautiful 
auditorium furnishes an unusual environment favour 
able for presentation of statements oonoeming research 
or for discussion of oritioal problems touching seienoe 
Assuming that the programme of Carnegie Institution 
of Washington will maintain a pace oomparablo to 
tliat of past years, wo may expect future deosides to 
note the contmuing importance of this auditorium 
as a place from which there will be an mcroasmgly 
significant diffusion of knowledge on subjects relating 
to seienoe and research 

The most striking features of the Elihu Root Hall 
are the two huge murals which fill the entire sides 
of the auditorium and depict heroic figures con 
templating the world , figures which symbolize the 
research workers of the Institution survoymg the 
fields of fundamental research On one wall is the 
Atlantic Ocean and on the other, the Paoifac By 
ingemous use of perspective the scenes give the illu 
Sion of standmg on a high mountam top and lookmg 
out over whole oontments and oceans 
Notable, too, is the ceiling of the hall, containing 
large transparenoies of the sun and of the moon in 
eight of Its phases That of the sun represents a 
combmation of two photographs taken with the 
speotroheliograph, one of the disk m oaloium light 
and showing sunspots, and the other of the limbs m 
hydrogen light and showing numerous prommences 
Those of the moon are repi^uotions of photographs 
made at the Newtonian focus of the great 100 moh 
telescope ed> Mt Wilscm Obeervattnry 
The aeoustios of the hall have b^p specially de 
signed to moorporate the latest advonoes m reduoing 
reverberation m ensuring the optimum oooustioid 
conditions for human hearing The arohiteot for 
the now wing and auditorium was Mr William A 
Delano, and Mr J Monroe Hewlett pamted the 
murals cm tite wails of the auditorium •> 

The opening of the Ehhu Root Hall with its 
c^bition gallenes and offloes marks a stage m the 


development of the two fold purpose of the Carnegie 
Institution, namely, the development of natural 
knowledge by research and its mterpretation to as 
wide a public as possible Tlio Institution mamtams 
a staff of research workers m Washington and m the 
field, who present reports from tune to time of their 
work These reports take the form of papers pro 
sented and discussed at conferences and the trustees 
of the Institution provide annually for the printing 
and distribution of such reports to the principal 
libraries of the world where the information they 
contain is available to all who dosire it Tliirty 
seven Year Books comprising sixteen thousand 
pages of summary reports of work in progress seven 
hundred and twenty eight monographs oggregatmg 
moiti than two hundred thousand pages and eleven 
thousand five hundred papers, represents a mass of 
scientifio data prepared by thi specialist for the 
specialist reader 

The other side of tho Institution s aetivitiee is 
occupied with tho mterpretation of these data and 
the explanation of their sigmficonce to tho non 
teohmoal oitizon This problem has boon approached 
m various ways through the schools the press the 
exhibition hall the lecture platform the radio and 
tho cinematograph Sunply written articles on 
current advances are prepaid and distributed as 
separates to schools of the secondary type, and 
bound volumes of such separates are prepared for 
their libraries Suitable articles for newspaper use 
are also sent out as well as short notes of news 
character The annual exhibitions, oonsistmg of 
exhibits arranged and demonstrated by the research 
workers responsible for the mvostigations illustrated, 
bring home even more vividly to those able to visit 
them the significanoe of recent developments 

Tho public lectures provided by the Institution 
consist of two distinct series One of these senes is 
given during the wmter and spring months by the 
members of the staff of the Institution, vho deliver 
general lectures ^n the progress of investigation m 
their own particular fields Tlie other senes was 
established in memorv of Mr Elihu Root, who was 
much mterested in the idea of arrungmg special 
lectures upon the mfluence of science and research 
upon current thought The intention of these 
lectures is to duwit attention not only to the develop 
ment of scionoe but also to its deeper meamng for 
life and oivilimtion, and to this end leading thinkers 
of international repute are invited to Washington to 
deliver their message 

In addition to these formal locturos, the staff of 
tho Institution frequently give lootums to local 
Boientifio and other interested bodies 

The Carnegie Institution of Washington, through 
its research workers, is contributmg substantially to 
the sum of human knowledge and is also providing 
for the presentation and preservation of the records 
of their labours Further, the Institution has at 
tanked, with marked success, the equally important 
problem of oonvejnng the import of current scientifio 
developments to a wider public, on tho knowledge 
anH understanding of whom depends the future of 
civilisation itself 
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Science News a Century Ago 

Ancient Carthage 

Thf Oentlemana Magazine of December 1838 con 
tains the following information Sii Grenville 
Ft fiiplo has oinjiloyod hunsolf foi the last six months 
in making excavations on the classic soil of t artliage 
On the site of the temple of GanMh, oi Juno t oelestis 
the great protecting divmity of Carthage, ho found 
about seven himdrod corns and various objects of 
glass and earthenware But the most remarkable 
and least expected of his discoveries is that of a 
villa, situated on the seashore, and buried fifteen feet 
under the ground Eight rooms have been com 
pletely cleared, and their si/o and decorations proved 
that the house belonged to a wealthy porsonage 
The walla are painted, and the floors ^autifully 
paved with mosaic, in the same manner as those 
at Pompeii and Herculaneum, representmg a great 
variety of subjects, such sis marme deities, both male 
and female, different species of sea-fish, marine 
plants, a vessel with female figures dancmg on the 
deck, and surrounded by admirmg warriors, other 
portions representing lions horses, leopards, tigers, 
doer, zebras, bears, gazelles, hares, ducks, herons, 
etc Ten human skeletons were found in the different 
chambers In another house are mosaics, representing 
gladiators contending in the arena with wild boasts, 
and over each man is written his name In another 
part are seen horse races and men breaking m voting 
horses ’’ 


The AsiaUc Society 

On January 5, 1839, a ( ommunication by Lieut 
James Raymond Wellstod (1806-42) of the Indian 
Xavy was read relating to the identity of the 
Himyantio writmg and the dialect of Job with that 
still spoken by the inhabitants of Mahrah In his 
letter, Wellsted described his discovery of msoriptions 
m the south of Arabia and gave his reasons for 
supposmg they oontamed the ancient Himyaritic 
language Tiio great Himyantic Empire is said by 
Arabian historians to have lasted about 2,000 years 
and to liave extended its limits to India Many 
persons hod doubted the existence of this empire, but 
recent discoveries had shown that it had been the 
seat of large and populous cities Wellstod also 
referred to the disoovenos of Mr Cruttenden, at 
Sana, similar to those which he himself msKle, and 
concluded with the hope that other officers of the 
Indian Navy would endeavour to add to our know 
ledge of those parts He was able to state that the 
newly appomted governor of Bombay, Sir James 
Rovett Camao, would further their efforts 

Flora of the London District 

At a meeting of the Botanical Society on January 
4, 1839, the curator, Mr Darnel Cooper, read a paper 
entitled “Remarks on the Dispersion of Plants m 
the Environs of Tendon, and the Formation of Plans 
Exhibiting the Distribution of Species over Local 
rties” The Metropolitan botanist, he said, can 
certainly boost of a flora, perhaps not to be equalled 
throughout the whole of England Surrey is par- 
tioularly nch m orchidaceous plants , twenty six out 
of the thirty six species are found dispersed withm 
thirty miles of London In Kent, it may be observed 
that the species are not quite as abundant, in the 


ratio of twenty one to thirty six, including two 
species which liad not, to Mr Coopers knowledge, 
been found in Surrey, at least within the range bi fore 
speoified by Ophrya fucifera and Ophrya tetrophoa 
anthoa This tribe is not confined to the counties of 
Surrey and Kent in the London district as might 
be supposed , they occur also in Essex and Middlesex, 
but not so frequently 


The Athanxum and Steam Navigation 

iHK Alhenceum, m its hrst issue of January 1839 
agam dwelt at length on the subjei t of steam naviga 
tion, the article bemg prompted by the appearance 
of various publications relating to steam navigation 
to India and across the Atlantic With these, and 
many similar documents before us, the writer of the 
article said, “and standing as we do on the threshold 
of a new year, the prospects which open to us aro 
of an oxtraordmary character, to which in the 
retrospect of the past, we can find no parallel Stoain 
navigation, hitherto in its infancy, is now rapidly 
advancing to gigantic maturity , and the future 
achiovomonts of the infant Hercules may readily and 
safely be predicted from the growing feats of the 
athlotie youth It is manifest that this globe oi 
ocean and earth is about to be enclosed in a con 
tinuous network of communications by steam In 
this development Great Britain must necessarily for 
a long period of time be the principal instrument of 
extendmg and maintaining tins gigantic system of 
communication She alone possesses the requisite 
maohmery, workshops, artificers, enterprise, public 
spirits and capital for so stupendous an undertaking 
Havmg thus approached his subject, the writer 
then went on in a well informed manner to the design 
of ships, their size, their subdivision, materials for 
them and improvements m maohmery Largo 
vessels were, he said safer, surer and drier, while 
facility of construction, economy and strength mode 
iron construction desirable 


University Events 

JsjNDON — The title of reader in the University has 
been conferred on the following in respect of posts 
hold at University College Mr C R Bailey 
(chemistry). Dr R O Buchanan (economic goo 
graphy) 

The degree of D So has been conferred on Mr 
T O Pearson, an internal student of the Imperial 
College (Royal College of Science) 

The Wilham Henry Hudson Memorial Prize has 
been awarded for 1938 to Miss Margaret E Willy, 
of the New Cross Goldsmiths’ College Centro 

The Graham scholarship m pathology has been 
awarded to Mr R M Calder 

Oxford — In Congregation on Beoember 10, the 
honorary degree of D So was conferred on Dr Innng 
Langmuir, director of the Research Laboratories 
of the General Eleetrio Company of the United 
States 

Dr W Hume Rothery, formerly senior demy of 
Magdalen College, has been elected to a fellow 
^ip 
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Societies and Academies 

Pans 

Academy of Saences (C R , 207 1077 1136 Doc 5 
1038) 

B C ABBERA Influence of water on the \aluea of 
tho magnetic constanta of tho ran earths When 
allowance is made for combined water a«<uratoly 
tiotermmed, the \ allies of tho magnetic constants are 
nearer the theoretical values 

B Jesskn a problem of Lagrange concerning 
the argument of a trigonometrical polynomial 
L Beschkine a class of mechanisms with two 
degrees of freedom 

J ViaaiTTi Axial held m the tube support of 
the collector of a high tension generator, utilizing an 
electrified aerosol for the transport of charges 
W Heeler and J Rabinovitch A possible 
dt termination of tho topopfraphy of weak and hotero 
gonoous magnetic fields Tlie change of birefringence 
of colloidal solutions of iron or iron oxide is used 
R Forbeb Activation and composition of the 
elementary moment of ferromagnetic alloys 

R Rioard and If Valancoone Siioctrum of 
rubidium in the extreme ultra violet (2000 1060 A ) 
L Dunovbr Lmission of lummoscent tubes , 
general formulae 

J Amiel Peutwnagnetism of cupric salts of long 
chain fatty acids 

(» Lk Clero ( atalytic activity of cubic sesqui 
oxide of iron m the synthesis of hydrexjarbons by 
hydrogenation of carbon monoxide at atmospheric 
pressure Ihe optimum temperature for alkalinized 
iron catalysts coincides with one of their Curie 
pomts, 260'’ C 

R Dpbbisay and J J Gouril Action on metals 
of certain organic acids in solution in non aqueous 
liquids 

Mt.le j Gutman Action of dunethy lainine on 
methyl 1 dibrotno 1 2 cyclohexane 

Mixb B Tchoubar and O Sackub Action of 
oigano magnesium derivatives on * bromcMiyclo 
hexylformaldehyde 

Mmes P Ramabt and M Geumez and M 
Mabtynofe Structure and absorption of coloured 
dianuno derivatives of acridine 

R Quelet and J Allard New method of 
synthesis of paramothoxy a, P diohloro ethylbenzene, 
passage to the p and the a ohloro para methoxy 
stryolenes 

F Tbombe Detormmation of quartz by differ 
ential thermal analysis The method is used for 
identifying different kinds of quartz m a powder 
H ViNOiBNNE Co existence of tungsten and gold 
m tho mineralized zone of Salsigne Villani6re (Aude) 
G Detlandbe and L Danoeabd Schwo 
apheereUa, a now miorofossil, hitherto unrecognized, 
of the middle and upper Jurassic 

H Gbibollet Study of the light diffused by the 
particles in suspension in the air 

Mme G Fbldmann Mazoyeb A new genus of 
Mediterranean CeramiacosB 

L Plantefol Respiratory exchanges of plant 
tissues m cultures 

P Gavaudan, Mme N Gsvaudan and J 
Duband Induction of polyploidy in somatic colls 
of some OraminesB by tho action of vapour from 
aoenaphthene Confirms KostofTs results, that the 
ettect m identical with that of colchicine 


M biMONET Inheritance of tetraploid mutations 
ot Petunia obtained after the application of colohicuie 
Fhe descendants of tetraploid plants show giantism, 
etc and cytologioallv aie tetiaploid (inheritance of 
a mutation) 

Y Lf Grand UniriHienoe of tho crvstalline 
[of tho oyoj 

P JOYET IjAVehonk Vction of folliculin in the 
experimental transfoimations of male organisms mto 
intersoxuals or females Ilolliculino acts directly on 
tl 1 living cell, diminishing its oxidizing power 

G Champettfb and L 1*auhf Sremiet \ ra> 
study of secreted keratins [as distinct from epidermal 
keratin] 

M Mazillf Unipolar elect lo dialysis of blocxi 
serum 

Budapest 

Hungarian Academy of Sciences November 21 

Gy Prin7 Surface of Central Asia 

G Rados Independence of the conditional 
equations which exist between the coefficients of tho 
Unitarian substitution 

( ZfmpiiS'N Now and abundant synthesis of 
prnneverose and its dorivatos 

J Jklitai Autobiography of Janos Bolyai 

M Hermann and L Zomboby Crystalline lime 
stone stratum of Biharkapu (Portale) 

0 Lntz anil O SebestyAn Studies of biometric 
variation m Ceratium hmindtnellum from Lake 
Balaton 

1 ViTALis C oal of Hungary 

\j Jijoovics Data on tho basalts on the right 
bank of the Danube 


Dublin 

Royal Dublin Society November 22 1938 
W J Looby and J Doyle The life history of 
'yaxegothcea conapicua LintU The female gainotophytt 
and the post fertilization phases loading to the pro 
embryo resemble those described for Podocarpua and 
StachycarpuB Iho embryomc cells pass through a 
hi nucleate stage Two sub equal male cells are 
formed which do not completely separate 

H H PooLF (1) Oil tho use of a model and 
photo electric cells for tho determination of tho day 
light illumination m a proposed building Tests witli 
two Weston cells under o^l glasses one ui tho open 
air (m the absence of direct sunlight) and tho other 
at various points inside a m Kiel of a proposed office 
and adjacent building (scale J m to 1 ft ), enabled tho 
daylight factors on the working plane to bo found 
for different window arrangements and heights of 
ceiling As a result, it was decided to modify the 
original design (2) On the effect of the colour of the 
light on the curvature of the light current charac 
teristio of rectifier photo cells Photometer bench 
testa on two Weston and eight Llectrooells under 
illuminations rangmg from about 300 to about 
23,000 lux on tho hare cells usmg u 10 ohm galvano 
meter and constant resistance attenuator, showed 
that in all cases the deviation from proportionality 
of current to light was, for a given current, consider 
ably larger when a dieep red Jena R06 filter was 
mounted in front of the coll The results for other 
fUten (Jena RO\ and RG12 and Coming green) 
differed less from each other and from those for the 
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bare coll but in most caaoB the curvature was leant 
for the blue BOM and greatest for the light red 
BOl It 18 sugg sted that this offeot is due to the 
increased leakage of current caused by the photo 
conductivity of selenium wh oh reaches a maximuin 
in the red 


Rome 

National Academy of the Lincei (AUt 27 317 388 
1038) 

Or Abbtti Height of the chromosphere in 1037 
and the progress of the solar cycle 
G BEtJNBiii and Q Canniooi Biological char 
actenstios of I ake Tana 

A Finzi Ihe reduction to the normal fonn of 
the gravitational equations of Einstein 

U MoEnr Uni rationality of the algebraic surface 
of the fifth order 

I PoPA Projistive-different al geometry of 
families of surfaces 

O PvxABiNoa Congruences of straight 1 nos 
normal to the same surface 

C Cattaneo Contact of two elastic bodies 
local distribution of the forces (1) 

G Krall Wave propagations and transmission 
of energy m a hydraulic lattice 

R PiONTEixi Influence of ultra somoa on the 
discharge potential of hydrogen 
P Ptola Probable existence of the palesolithio 
in the ^ean Islands and the geological vicissitudes 
of the latter during the quaternary 
M Fedsuc Nervous system of the Ascidiaoea 
m the plane of organization of the Chordates 

V Famiawi Normal rhythm of some secretions 
O SOLAfltmJ^igi Histological changes of the central 

and peripheral nervous system m experimental ben 
ben of birds 

F Rasetti Memorial lecture on Orso Mano 
Corbmo 

Att*. 27 397-420, 1938 
G Daktoni Systems of resultants 

GUbANEiXA New researches on the solar 
gW^npf stars (2) 

R Hanzoni AnsidA and M Rolla Absorption 
speotwun of pyrrole thiophene and furane in the 
middle infra red 

V Caprabo (1) Thyroxin mjeotion and expen 
mental- benben (2) Expression and calculation of 
the benben quotient Qb (3) Castration and expen 
mental benben in pigeons 

AUt. 27, 421 466 1938 

L Carnera Results obtained from the study of 
latitude variations m the yews 1936 and 1937 
G Gioboi Magnetometer of Rogowski 
8 BAOLiom Miorochemioal determination of the 
total soluble nitrogen and of the urea and amme 
fractions m blood 

C CattamSO Contact of two elastic bodies local 
distnbution of the foroes 

G Kbaix Stability and wave propagatuma m a 
hydrauho lattice with a turbine having an uodromio 
regulator 

M ZsiTiJ Pendulum of vcuiable length 
L VioKOU Lipidio leuooplssts of Agave 
B Bioooa Senes culture of Trypanoeoma bruoet 
m the hen embryo 

A SicnroBun Memorial lecttu« cm Gian Antouo 


Forthcoming Events 

Fnday January 6 

Institutiok or Meohanioai. Enowbbbs at 6 — H Scott 
Fame Some of the Aspects and Problems of the 
Development of High Speed Craft and its Blaohmery 
(Thomas Lowe Gray LMture) 


Matheraticai, Assooiatiok January 2-3 Annual 
Meeting to be held in Kings Gillege London 
January 2 — W Hope Jones Simplicity and 
Tnithfumesa m Mathematics (Presidential Address) 

Physical Sooixty January 3-6 Annual Exhibition to 
be held at the Tmpenal College of Science and Tech 
nology 

January 3 — Dr J D Cookoroft h R 8 The 
Cyclotron and its Applioations 
January 4 — C 8 Wright Geophysical Research 
n Polar Regions 

SotBNCB Mastxhs Assooiatioh January J-6 Annual 
Meeting at Cambridge 

January 3 — Prof J Gray P R 8 The Role of 
Science m Education (Presidential Address) 

Oboorapuioal Association Januaiy 3-6 Annual Gm 
ference to be held m the London ^hool of Economics 
January 3 — Sir Thomas Holland P R 8 The 
Geography of Mmerals (Presidential Address) 

iNsimm or BBmsa Oboobaphbbs, January 6-6 
Annual Meeting to be held m the Loodoii School of 
Economics Houghton Street W C 1 


Appomtments Vacant 


Applioatiosb Are InWtod for the fuUowlnz sppointmesu on or 
before tl o dates mu tioned 


JcKioii SoiBKTmo Om n 


i Forest Products Kenesreh 


Reports and other Publications 

(net tncbulti in Me monMir Boob SuppItnuiU) 

Great Bntam and Ireland 

NsUunal Smoke Abatement Society Ninth Annual Berore io 
Pp 32 (London National Smoke Abatement Society 


National Physical Laboratoiy Metrology Department Sohednle 
. „ . •'-luraetrfo Olaasware Pp 10 (Teddln^tor 


of Foes of Tests on Voli 

National Physical Laboratory 
Report of the Commlwloner 


... Bnaland and 

W^e^or ^ Yw ei^ 80ft 8eptol^JW^_ (OniA MM 


>e Special A 

— ,.«inber 1M7 

Ul+200 (London BM BUttonery Offloe ) S( M net 
National Institute of Industrial Fsyobology Annual Beport and 
Statement ofAeoouuts for the Year ended soft September IMS Fp 80 
(lAradon National InsUtote of Industrial Psyftokigy ) [212 

Nluth Annual Beporta of the National Badlom Trust and Badlmn 
Ckmunlaaion 1037 1038, Includtns a SUtlstloal Beport. (Omd S8SS ) 
Pp SS (London H H Btetlonnry OAoe ) Is net. [812 

Other Countries 

Jamaloa Annual Beport of the Department of Agrioalture for the 
Yeu ended Slit December IM7 Pp vi-)-83. (Kiafilton Oovem 
msDt Printing Oflee ) (212 

Journal of the Faonlty of Agilonltaie Hokkaido Imperial DnlYer 
ilty VoL 4A Part 1 _W?:ri?ojDtenlo^ P^ertloi o^ V™,? 


Die Blbhwlden Japsiis dHptera, Nemstoeera) too IoU]l 
Die Pbirneiden uorTPsehyiMUtldan Japans jtDlptata, Nema 
TOn loUjf Okada Pp l5^ +plateMf< dokjn Mar^ 

vo. j^td ) [112 

Standards on Ttuannltten and Antennas 1088 Tp yI+U 
(kloents Standards on BIsatteaoaasttos lOW 1^ yI-M 7 « SO orals 
(New Tore ImtMnls of Badlo BnglBSett Ine ) [211 
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